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PREFACE. 


Tbk  large  size  of  this  volume  on  Descriptive  Mineralogy,  eiceeding  by  ore-half 
Uie  corresponding  part  of  the  preceding  edition,  is  not  without  good  reason. 

In  the  first  niace,  the  long  intervid  of  fourteen  years  has  elapsed  since  the  last 
edition  was  published,  and  during  this  period  the  science  has  made  great  progress. 
Chemical  researches  have  been  carried  mrward  in  connection  with  almost  every  spe- 
cies, and  analyses  have  been  largely  multiplied ;  and  it  is  the  plan  of  the  work  to  be 
complete  in  this  department,  so  &r  as  to  include  all  analyses.  Crystallographic 
mvestigations  also  have  been  numerous  and  important  Moreover,  the  number  of 
species  has  been  much  enlarged,  and  every  part  of  the  science  has  had  accessions  of 
&cts. 

In  addition,  a  new  feature  has  been  given  the  work,  in  the  svstematic  recognition 
and  description  of  the  varieties  x>f  species.  The  first  edition  of  this  Treatise,  uiat  of 
1837,  was  written  in  the  spirit  of  the  school  of  Mohs.  The  multitudes  of  subdivi- 
sions into  subspecies,  varieties,  and  sub  varieties,  based  largely  on  unimportant  cha- 
racters, which  had  encumbered  the  science  through  the  eanier  years  of  this  century, 
and  were  nearly  smothering  the  species,  were  thrown  ahnost  out  of  sight  by  Mohs, 
in  his  philosophic  purpose  to  give  prominence  and  precision  to  the  idea  of  the 
species.  Much  rubbish  was  cleared  away,  and  the  science  elevated  thereby ;  but 
much  that  was  necessary  to  a  full  comprehension  of  minerals  in  their  diversified 
states  was  lost  sight  of  In  the  present  edition  an  endeavor  is  made  to  give  varieties 
their  true  place ;  and  to  insure  greater  exactness  with  regard  to  them,  the  original 
locality  of  each  is  stated  with  the  description. 

Further,  the  work  has  received  another  new  feature  in  its  historical  synonymy. 
A  list  of  synonyms  has  hitherto  been  mainly  an  index  to  works  or  papers  on  the 
species,  and  often  without  any  regard  to  the  original  describer  or  description. 
Uaubmank'b  admirable  Handbuch  (1847)  is  partly  an  exception.  Lsonhabd's 
"  Oryktognosie  "  fl821,  1826),  following  the  method  of  Rbuss  of  the  opening  cen- 
tury, contains  a  lull  catalogue  of  references  to  publications  on  each  species ;  but  it 
fails  of  half  its  value  because  the  references  have  no  connection  in  any  way  with  the 
synonymy.  In  most  recent  works,  an  author  who  has  merely  adopted  a  name  is 
often  quoted  as  if  the  original  authority.  The  present  work  is  no  longer  open  to 
this  criticism.  Afi  now  issued,  the  first  author  and  first  place  of  publication  of  each 
species,  and  of  each  name  it  has  borne,  and  of  the  names  of  all  its  varieties,  are  stated 
in  chronological  order,  with  the  dates  of  all  publications  cited ;  and,  besides,  remarks 
are  added  in  the  text  when  the  subject  is  one  of  special  interest  The  facts  and  con- 
clusions have  been  derived  in  almost  all  cases  from  the  study  of  the  original  works 
themselves ;  and  this  Treatise  has  become  thereby,  to  some  extent,  an  account  of 
ancient  as  well  as  modem  minerals.  These  historical  researches  added  a  third  to 
the  labor  of  preparing  the  edition  for  the  press,  thereby  delaying  the  publication  of 
the  work  about  a  year.  But  such  studies  are  endless,  especially  when  they  relate  to 
past  centuries,  and  the  work,  however  lonff  continued,  must  be  incomplete.  Aa 
in  example :  the  word  seharly  which  figured  largely  in  the  mineralogy  of  the  laak 
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centary  and  the  earlier  part  of  the  present,  is  traced  by  some  writers  to  the  Swedish^ 
and  is  cited  from  Cbonstedt  (1Y58).  From  Dr.  Waumann,  of  Leipsic,  I  learned 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Bbuckmann  (1727).  After- 
ward I  found  it  in  Eboksr'b  Aula  Subterranea  (1595) ;  and  later  in  Gesner  on 
Fossils  (1565),  and  in  the  Sarepta  of  Matthbsiub  (1562),  which  contains  a  detailed 
description  of  it  In  what  earlier  works  the  word  occurs,  and  what  was  its  origin, 
are  among  the  questions  unanswered.     (See  further  p.  205.) 

The  introduction  of  formulas  on  the  basis  of  the  new  system  of  chemistry,  with 
the  necessary  explanations,  constitutes  another  addition.  The  formulas,  it  will  be 
observed,  while  in  principle  those  of  the  leaders  of  the  system,  have  some  peculiar 
features,  serving  to  give  them  greater  compactness  on  the  page,  and  make  them 
more  easy  of  comparison,  and  bringing  out  well  the  imity  and  simplicity  of  type 
among  inorganic  compounds. 

In  these  and  other  ways  the  volume  has  unavoidably  become  enlarged.  Not  a 
page,  and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  fuU 
five-sixths  of  the  volume  have  been  printed  from  manuscript  copy.  I  may  here  add, 
that,  notwithstanding  the  impaired  state  of  my  health,  this  manuscript — ^the  panir 
graphs  on  the  pyrognostic  characters  excepted — was  almost  solely  in  the  handwri- 
ting of  the  author,  or  in  that  of  a  copyist  from  it.  Neither  the  consultation  of 
original  authorities,  the  drawing  of  conclusions,  nor  the  putting  of  the  results  on 
paper,  has  been  delegated  to  another.  And  beins  now  but  half  way  between  the 
fifties  and  sixties,  it  is  my  hope  that  the  future  wiir  afford  another  opportunity  for 
similar  work. 

The  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  for 
those  species  alone  which  seemed  to  require  this  addition  to  their  distinctive  charac- 
ters, as  a  full  presentation  of  them  would  have  added  much  more  to  the  size  of  the 
volume.  The  best  work  on  the  subject,  and  one  containing  many  original  observa- 
tions, is  the  excellent  Mineralogy  of  DesOloizeaux,  the  first  volume  of  which,  on  the 
Silicates,  was  published  in  1862.  The  second,  unfortunately  for  the  science,  has  not 
yet  appeared.  Other  works  in  this  department  are  Brooke  &  Milleb^s  Mineralogy 
(1852) ;  Gbailich's  Vienna  edition  of  Milleb's  Crystallography  (1856),  and  his  own 
&ystallographisch-optische  TJntersuchungen  (1868). 

In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  compre- 
hensive  view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  of 
nature,  the  preeminence  being  given  to  chemical,  the  next  place  to  crystallographic,  the 
third  to  the  different  physic^  characters.  The  author  oelieves  (after  having  tried 
the  so-called  natural  history  system  of  Mohs  for  two  editions)  that  light  from  no 
source  should  be  shut  out  where  the  relations  of  species  and  groups  in  nature  are  to 
be  determined.  As  in  the  preceding  edition,  the  method  avoids  almost  entirely  the 
distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in  oxygen  temaiies 
or  salts  being  in  the  protoxyd  state,  or  in  the  sesquioxyd,  or  in  both  combined,  and 
proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  different 
states  are  mutually  replaceable  in  certain  proportions  determined  by  their  combining 
power  with  oxygen.  But  while  the  progress  of  chemistry  and  the  kindred  sciences 
requires  no  modification  of  the  general  plan  of  the  classification,  but  gives  it  new 
support,  it  has  rendered  many  minor  changes  necessary,  and  some  that  are  of  muci 
importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  the 
nomenclature  of  mineralogy  on  a  permanent  basis.  They  were  incident  to  a  search 
after  a  reason  for  choosing  one  name  rather  than  another  from  among  the  numbei 
that  stand  as  claimants.  Fart  of  the  existing  diversity  is  due  to  national  partiality, 
and  much  of  it  to  indifference.  It  has  become  somewhat  common  for  authors  to 
select  the  name  the\  like  best  without  reference  to  authority*  or  to  reiect  an  old  fm 
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ft  new  one  on  no  other  ground  than  that  of  their  preference.  Increasinff  confasiou 
m  nomenclature  has  consequently  attended  the  recent  progress  of  the  science ;  and 
In  view  of  this  fact  the  novel  expedient  has  been  tried  of  endeavoring  to  escape  the 
confusion  by  adding  one  more  to  the  number  of  names.  The  right  method  is  mani- 
festly that  which  has  proved  so  successful  in  the  other  natural  sciences,  viz.,  the 
recognition,  under  proper  restrictions,  of  the  law  of  priority ;  and  this  method  the 
author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of 
nomenclature,  but  should  also  stand  by  it;  that,  accordingly,  the  termination 
ine^  which  is  prominently  chemical,  should  be  left  to  the  chemists,  and  that  other 
miscellaneous  endings  should,  as  far  as  possible,  be  set  aside,  or  be  made  to  conform 
to  the  system.  With  this  in  view,  changes  have  been  made  in  accordance  with 
the  principles  explained  in  the  course  of  the  remarks  beyond  on  Nomenclature. 

In  the  preparation  of  this  volume,  the  author  owes  much  to  the  codperation  of  his 
friend,  Prof.  Geoboe  J.  Brush.  Prof  Bbush  has  had  sole  charge  of  the  blowpipe 
department  Tlie  pyrognostic  characters  have  been  entirely  rewritten  by  him ;  and 
while  he  has  had  the  works  of  Plattker  and  von  Eobbll  always  at  hand,  he  has, 
for  much  the  larger  part  of  the  species,  made  personal  trials  of  the  reactions  before 
writing  them  out ;  so  that,  although  the  facts  stated  are  not  generally  new,  they  still 
are  mostly  from  his  own  observations.  His  skill  also  in  analytical  chemistry,  and 
bis  thorough  knowledge  of  minerals,  have  enabled  him  to  remove  doubts,  afford  aid 
and  advice,  and  furnish  new  facts,  on  various  points  throughout  the  progress  of  the  % 
work.  Prof  Brush  has  also  giv^en  the  proofs,  while  the  work  was  in  the  press,  the 
benefit  of  his  revision. 

I  take  pleasure  also  in  acknowledging  the  assistance  of  Prof.  George  F.  Barker 
of  this  city,  an  excellent  chemist  in  both  the  old  and  new  systems,  during  the  last 
six  months  before  the  book  went  to  press ;  and  later,  that  of  Stdkbt  I.  Smith, 
assistant  in  the  zoological  department  of  Yale  College. 

The  author  is  under  obligations  to  many  men  of  science  for  their  kind  response 
to  his  inquiries,  and  for  much  information  in  their  letters ;  among  whom  he  would 
mention,  with  gratitude,  Dr.  Carl  P.  Naumann  of  Leipzig,  W.  Haidinobr  of  Vienna, 
Prof  VON  EoBELL  of  Muuich,  Fribdrich  Hessenbebo  of  Frankfort-on-the-Main,  Dr. 
G.  voM  Rath  of  Bonn,  Dr.  G.  A.  Kennoott  of  Zurich,  Dr.  Hanns  Bruno  Geinttz 
of  Dresden,  Dr.  A.  Kunth  o^  Berlin,  Dr.  A.  Erantz  of  Bonn ;  Prof  Forghhammbr  of 
Copenhagen,  Dr.  A.  E.  Nordbnskiold  of  Stockholm,  Prof  C.  W.  Blomstband  of 
Lund,  Sweden,  Mr.  L.  J.  Ioblstrom  of  Filipstad,  Sweden,  Prof  A.  E.  Arppb  of 
Christiania,  Norway;  Louis  SiEMANK  of  Paris,  whose  letters  were  numerous  and 
always  valuable,  and  whose  death,  in  1866,  was  a  misfortune  to  this  work  as  well  as 
to  the  sciences  he  cultivated ;  Pr  jf  A.  DesCloizeaux  of  Paris,  A.  Damour  of  Paris, 
F.  Pisani  of  Paris,  Mr.  Gutbrdet  of  Paris ;  David  Forbes,  Esq.,  of  London,  N.  S, 
Maskeltfe,  Esq.,  of  the  British  Museum ;  Dr.  F.  A.  Genth  of  Philadelphia,  Prof 
C.  U.  Shepabd  of  Amherst,  Prof  J.  P.  Cooke  of  Cambridge,  Mass.,  Prof  C.  M. 
Warren  of  the  Technological  Institute,  Boston,  Prof  T.  S.  Hunt  of  Montreal,  Prof 
Jas.  C.  Booth  of  the  U.  S.  Mint,  Philadelphia,  Prof  H.  How  of  Windsor,  Nova 
Scotia,  Profi.  Silliman,  O.  C.  Marsh,  A.  E.  Verrill,  and  W.  H.  Brewer,  of  New 
Haven,  Ct,  W.  W.  Jstfbris,  Esq.,  of  Westchester,  Pa.,  and  Prof  A.  Winohell  of 
Ann  Arbor,  Michigan. 

In  addition,  the  book  has  received  private  contributions  to  the  text  of  analyses 
and  other  information  from  P.  Collier,  B.  S.  Burton,  C.  S.  Rodman,  C.  A.  Gobbs- 
mann,  C.  S.  Sharples,  G.  F.  Barkeb,  G.  C.  Wheeleb,  and  E.  W.  Root. 

Among  works  consulted,  the  publications  on  chemical  mineralogy  of  RAMMELSBBBa 
of  Berlin,  and  especially  his  Mineralchemie,  have  afforded  great  assbtance.    The 
^)  «pd  ^bV  Annual  Reports  (or  TTebersichte)  of  Dr.  Ebnnoott  of  Zurich,  on 


Digitized  by 


Google 


V\  FBETAOB. 

the  progress  of  miDerdi^  from  1844  to  1801,  and  those  of  the  Giessen  Jahresbe 
richt,  have  been  freely  and  constantly  consulted.  Mach  use  has  been  made  also  oi 
the  mineralogical  works  of  DbbOloizeaux,  Dufrenot,  HAuaMANN,  Breithaupt, 
Naumann,  Haidingbr,  von  Eobell,  Eoksoharof,  Hebsenbbrg,  Quenstbdt,  Brooke 
A  Miller,  Greg  &  Lettsom,  and  Shbpard  ;  also  the  valnable  History  (Geschichte) 
of  Mineralogy  of  von  Kobbll  ;  the  classical  work  on  the  Precious  Stones  andXjrems  of 
the  Ancients  by  Knsa ;  and  the  various  recent  American  Geological  Reports.  Among 
these  Reports,  the  volume  of  the  Canadian  survey  for  the  year  1863,  containing 
extended  mineralogical  contributions  by  Profl  T.  S.  Hunt,  deserves  special  mention. 
A  full  list  of  the  works  consulted  in  studying  up  the  history  of  the  species,  and  the 
later  progress  of  the  science,  is  to  be  found  on  pages  xxxv  to  xlv  of  the  Introduction. 

In  Crystallography,  the  sources  of  recent  information  have  been  mainly  Koesoha- 
rof's  Mineralogie  Russlands,  and  his  Memoirs  in  the  Bulletin  of  the  St.  Petersburg 
Academy ;  DebGloizeauz'b  Mineralogie,  and  various  Memoirs ;  the  Mineralogbche 
Notizen  of  F.  Hessenberg,  of  which  eight  parts  have  appeared ;  Naumann's  and 
Quenbtedt's  works  on  Mineralogy ;  the  Memoirs  of  Zippe,  von  Zepharovioh,  Grai- 
LioH,  A.  SoHRAUP,  y.  Lang,  Zirkel,  and  Kenngott,  in  the  Berichte  and  Denkschrif- 
ten  (mostly  the  former)  of  the  Vienna  Academy ;  of  Dauber,  G.  Rose,  vom  Ravb, 
Schroder,  Schabus,  in  Poggendorff 's  Annalen ;  of  Webskt  and  vom  Rath,  in  the 
Zeitschrift  of  the  German  Geological  Society  at  Berlin ;  of  A.  £.  Nordenseiold,  in 
the  (Efversigt  of  the  Swedish  Academy ;  of  Qttintino  Sella,  in  his  Studii,  and  in 
the  publications  of  the  Turin  Academy ;  of  Miller,  v.  Lang,  Mabkeltne,  and  Greg, 
in  the  Philosophical  Magazine ;  of  Prof.  J.  P.  Cooke,  in  the  American  Journal  of 
Science.  The  Mineralogy  of  Brooke  Ss  Miller  (1852)  has  been  freely  used  again, 
as  in  the  preparation  of  the  preceding  edition. 

This  volume  would  probably  be  more  acceptable  to  some  chemists  if  the  formulas 
on  the  old  system  were  rejected  altogether.  But  chemistry  has  not  advanced  so  far 
on  the  new  road,  but  that  most  mineralogical  papers  are  still  written  as  if  there  were 
no  new  system,  and  a  larse  part  of  chemists  would  understand  the  constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persons  who  consult  a  Mineralogy  would  find  the  new  formulas  and  new  ter- 
minology quite  unintelligible.  It  has  seemed  reasonable  therefore  that  both  systems 
should  be  presented,  llie  new  formulas  will  be  more  easily  understood  or  learned 
from  their  association  with  the  old,  and  thus  the  book  may  help  forward  the  views 
it  only  partially  adopts.  The  past  history  of  the  work  evinces  no  aversion  to  change 
where  the  progress  of  science  requires  it. 

This  work  has  been  posted  up,  as  £Etr  as  was  possible,  to  the  date  of  publication. 
The  facts  which  have  come  to  hand  too  late  for  their  proper  place  in  the  volume, 
are  insert-ed  in  a  Supplement.  And  it  is  proposed  to  make  this  the  first  of  a  series 
of  supplements  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

April  30, 1868.  J^^^  ^-  "^^- 

Fr(m  the  Preface  to  the  Firet  Editkn  (1837). 

«  «  «  *  «  Th^  classification  of  the  mineral  species,  which  is  here  adopted, 
is  strictly  a  Natural  Arrangement  The  superiority  of  this  method  is  exhibited  in 
the  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classificar 
tions,  in  Appendix  B.  Although  founded  by  Mohs  on  the  external  characters  of 
minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  relations  of  the  species ; 
and  those  who  are  accustomed  to  prefer  a  chemical  arrangement  will  probably  pe^ 
ceive  that,  in  addition  to  such  qualities  as  appear  to  recommend  the  chemical  method 
it  possesses  other  advantages  not  less  important. 
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The  changes  which  have  been  made  in  the  nomendatare  of  minerak  appear  to  be 
demanded  by  the  state  of  the  Science.  The  present  names,  excepting  those  pro 
posed  by  Mohb,  are  ntterly  devoid  of  system,  unless  we  may  consider  such  the 
addition  of  the  syllable  ite  to  words  of  various  languages  ;  and  even  this  glimmering 
of  system  has  been  capriciously  infringed  by  a  French  mineralogist  of  much  celebrity  * 
— ^the}  seldom  designate  any  quality  or  character  peculiar  to  the  mineral ;  neithei 
do  they  exhibit  any  of  the  general  relations  of  the  species,  by  which  the  mind  may, 
at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
prehensive view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and 
often  worse  than  unmeaning,  appellatives,  and  are  onlv  tolerable  in  a  very  unadvanced 
state  of  the  Science.  As  a  necessary  consequence  of  this  looseness  of  nomenclature, 
most  of  the  species  are  embarrassed  with  a  large  number  of  synonyms,  a  fertile 
source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  con- 
structed on  the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed 
by  the  author  in  the  fourth  volume  of  the  Annals  of  the  New  York  Lyceum.  The 
necessity  for  something  of  the  kind  is  very  apparent,  and  the  author  trusts  that  it 
will  not  be  considered  a  needless  innovation.      ♦♦♦••• 


From  the  Preface  to  the  Second  JEdition  *  {1S44). 

The  natural  system  adopted  in  this  Treatise  has  received  such  modifications  in  the 
present  edition  as  were  demanded  by  the  advanced  state  of  the  Science ;  and  the 
systematic  nomenclature  has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placing  the  minerals  under  the  princi 
pal  element  in  their  composition,  has  been  given  in  rart  YIL ;  and  various  impro\re 
ments  on  the  usual  chemical  methods  have  been  introduced,  which  may  render  it 
acceptable  to  those  that  prefer  that  mode  of  arrangement      *     ♦     *     * 


From  tlu  Preface  to  the  Third  Edition  (1850). 

This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alter- 
ations, that  few  of  its  on^al  features  will  be  recognized.  The  science  of  Mineralogy 
has  made  rapid  progress  m  the  past  six  years ;  chemistry  has  opened  to  us  a  bettet 
knowledge  of  the  nature  and  relations  of  compounds ;  and  philosophy  has  thrown 
new  light  on  the  principles  of  classification.  To  change  is  always  seeming  fickleness. 
But  not  to  change  with  the  advance  of  science,  is  worse ;  it  is  persistence  in  error ; 
and,  therefore,  notwithstanding  the  former  adoption  of  what  has  been  called  the 
Natural  History  System,  and  3ie  pledge  to  its  support  given  by  the  author  in  sup- 
plying it  with  a  Latin  nomenclature,  the  whole  system,  its  classes,  orders,  genera,  and 
Latin  names,  have  been  rejected ;  and  even  the  trace  of  it  which  the  synonymy 
might  perhaps  rightly  bear  has  been  discarded.  The  system  has  subserved  its  pur- 
pose in  giving  precision  to  the  science,  and  displaying  many  of  the  natural  group- 
mgs  which  chemistry  was  slow  to  recognize.  But  there  are  errors  in  its  very  foun- 
dation, which  make  it  felse  to  nature  in  its  most  essential  points ;  and,  in  view  of  the 
character  of  these  errors,  we  are  willing  it  should  be  considered  a  relic  of  the  past. 

Yet  Science  is  &r  from  being  ready  with  an  acceptable  substitute.  Most  chemical 
systems  have  been  more  artificial  than  the  ^  natural"  system ;  and  doubts  now  hang 


*  This  edition,  lledling  to  find  a  pnbHsher  in  New  York,  was  printed  at  the  expense  of  tlu 
anthcxr. 
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over  some  of  the  principles  of  cbemistry  tliat  are  widest  in  their  inflneuce  on  classi 
fication.  In  view  of  the  difficalties  on  either  side,  it  was  a  point  long  questioned, 
whether  to  venture  upon  a  classification  that  might  be  deemed  most  accordant  with 
truth  among  the  many  doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict 
to  science,  that  might  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  mineralogy  in  its  economical  bearings,  while,  at  the  same  time,  it 
should  exhibit  many  natural  relations,  and  inculcate  no  false  afSliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted  ; — the  classification  is 
offered  simply  as  a  convenient  arrangement,  and  not  an  exhibition  of  the  true  afi&ui- 
ties  of  species  in  the  highest  sense  of  the  tenn.  .Amon^  the  Silicates,  however,  it 
will  be  perceived  that  the  groupings  in  the  main  are  natural  groupings ;  and,  through- 
out the  work,  special  care  has  been  taken  to  inculcate,  as  fieur  as  possible,  the  true 
relation]^  of  species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables.    *    * 


Fnm  the  Preface  to  the  Fourth  Edition  (1864). 

In  the  Preface  to  the  last  edition  of  this  Treatise,  the  classification  of  minerals 
then  adopted  was  announced  as  only  a  temporary  expedient  The  system  of  Mohb, 
valuable  in  its  day,  had  subserved  its  end ;  and  in  throwing  off  its  shackles  for  the 
more  consistent  principles  flowing  from  recent  views  in  Chemistry,  the  many  difiS  • 
culties  in  the  way  of  perfecting  a  new  classification  led  the  author  to  an  arrange 
ment  which  should  ''  serve  the  convenience  of  the  student  without  pretending  to 
strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of 
the  volume,  in  which  the  Berzelian  method  was  coupled  with  crystallography  in  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  '*  exhibit  the  various  cases  of  isomorphism  and  pleomorphism 
among  minerals."  The  progress  of  Science  has  afforded  the  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded  from  a  phy- 
sical or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  faithml 
exhibition  of  the  true  afiSnities  of  the  species. 

The  mind  imeducated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  as 
galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some  systems, 
in  accordance  with  this  prejudice,  place  these  species  in  separate  orders.  Like  the 
jeweller,  without  as  good  reason,  the  same  works  have  the  diamond  and  sapphire 
in  a  common  group.  But  it  is  one  of  the  sublime  lessons  taught  in  the  very  por- 
tals of  Chemistry,  that  nature  rests  no  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist rather  than  defied.  Others,  while  recognizmg  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smithsonite,  and 
dialogite),  or  of  the  silicates  of  lime,  iron,  manganese  (wollastonite,  augite,  rhodo- 
nite), are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths,  or  of  other  oxyds.  But  the  distinction  of  '^  ose^l "  and 
"useless*"  or  of  "ores."  and  "stones,"  although  bearing  on  "economy,"  is  not 
Science.    ♦♦•••♦•• 
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INTRODUCTION. 


"Hie  object  of  this  introdnction  is  to  snpply  such  tables  and  information  a  i  wiL 
make  the  work  convenient  for  use ;  and,  toward  this  end,  some  explanations  of  an 
elementary  character  are  inclnded,  with  special  reference  to  readers  not  familiar  with 
chemistry  and  other  collateral  sciences. 

1.  General  Scheme  of  AE&ANasMEKT  is  the  Dbbgriptions. 

In  the  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  following 
order : — 1,  Crystalline  Form  and  Stractnre ;  2,  Hardness,  Specific  Gravity,  Lustre, 
Color,  Diaphaneity,  etc. ;  3,  Varieties,  Chemical  Composition ;  4,  Pyrognostic  sod 
other  Chemical  characters ;  5,  under  the  head  of  Observations,  Geological  position. 
Localities,  Mineral  associates,  etc.;  6,  Altered  forms;  7,  Artificial  and  Fum.'ice 
products. 

2.  Chemistrt. 

1.  A  barred  letter  in  a  symbol  of  an  element,  in  the  table  of  atomic  weights  wh'ch 
follows,  and  also  throughout  the  work  (except  in  formulas  after  the  new  system,  see 
p.  xv),  signifies  tv>o  atoms  of  the  element :  e,  ^.,  Al^=2  Al  or  AP. 

2.  Dots  aver  a  symbol  stand  each  for  an  atom  of  oxygen  in  the  compound  referred 
to :  e.  g.,  il=2  Al-h3  O,  or  Al"  O' ;  and  4a=BaO. 

3.  The  aUrtMC  weight  of  a  compound  equals  the  sum  of  the  atomic  weights  of  ita 
constituents :  e.  ^.,  for  XI,  the  atomic  weight=2  x  13*75+3  x  8=51'6  ;  for  Ba  = 
68-5  H- 8=76-6;  for  3tl  Si,  the  atomic  weight=5 1-6 +  30=81-5. 

4.  The  atomic  ratio  for  the  constituents  of  a  compound  is  the  ratio  between  '^he 
number  of  atoms  of  the  same :  e,  p,,  for  the  aluminum  and  oxygen  in  %1,  it  is  2  :  3 ; 
for  the  alumina  and  silica  in  %1  Si  it  is  1  :  1,  there  being  1  of  ahimina  to  1  of  sili-^a ; 
for  the  aluminum,  silicon,  and  oxygen  in  £1  Si,  it  is  2  :  1  :  5,  there  being  in  the 
compound  2  of  aluminum,  1  of  silicon,  and  5  of  oxygen  (5  dots). 

5.  The  oxygen  ratio  for  the  constituents  of  an  oxygen  compound  is  the  ratio 
between  the  n amber  of  atoms  of  oxygen  in  the  different  oxygen  compounds  present : 
e.  g,f  the  O.  ratio  for  the  alumina  and  silica  in  XI  Si  is  3  :  2,  alumina  containing  3  O 
and  silica  2  0;  for  the  magnesia  and  silica  in  iig  Si,  the  O.  ratio  is  1 :  2. 

6.  The  percentage  ratio  (or  number  of  parts  in  100)  for  the  constituents  of  a 
compound  is  deduced  from  the  ratio  between  the  atomic  weight  of  the  compound 
and  that  of  each  confitituent:  e,  ^.,  as  51*5  of  alumina  contain  24  of  oxygen,  so 
100  will  contain  46-6;  or,  for  the  percentage  of  aluminum,  51*5  :  27*5  :  :  100  : 
53*4 ;  again,  as  81*5  XI  Si  contain  30  of  silica,  hence  81*5  :  30  : :  100  :  the  silica  in 
the  compound,  etc. ;  or  since  XI  Si  contain  27-5  Al  +  14*0  Si +40*0  O,  making  in  all 
as  before  81*5,  hence  81*5  :  27*5  : :  100  :  the  p.  c.  of  aluminum;  or  81*5  :  40  :  r 
100  :  the  p.  c  of  oxygen ;  etc. 
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10075     1-2090    1-4105 

1-6120 

1*8136 

t%        0-2222    0*4444 

0-6666 

0-8888 

1-1110    1-8362     1-5554 

1-7776 

1*9996 
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lfagne8lis«g 

20 

(O40) 

Soda,fra 

81       (0 15*81) 

llAjroAraBi,  Kn 

27-6 

Stannux,  Sn  (Tin) 

69 

PtotozydofM.,  ibi 

35-5 

(0  22-53) 

Oxyd  of  Tin,  Sn 

76      (0  21-33) 

SeflquiozTdofM^lln 

79 

(0  30-38) 

dTiBnnf,  Sb  (Antimony) 

122 

100 

Antimonioos  ad^  Si 
Antimonic  add,  Sb 

> 

146 

UOLYBDESUM,  Mo 

46 

162 

Molybdio  add,  fio 

70 

(0  34-28) 

8ulph.Antim^SbS' 

170       (S  28-24 

Natbiuii,  Na  (Sodinm) 

23 

SmoimnM,  Sr 

43-76 

8oda,]^a 

81 

(0  26-81) 

Strontia,  Sr 

61-75  (0  15-46) 

29-5 

SULPHUB,  S 

16 

Protoxyd  of  Nickel,  Si 

37-5 

(0  21-33) 

Sulphuric  add,  S 

4A      (O60) 

SiOBnnc  (CdnmbiiimX  ( 
Goliimbicaoid,Ob 

:3b 

94 

Tastaluu,  Ta 

182 

184 

(0  29-85) 

Tantalio  add,  ta 

222      (0  18-01) 

NfTBOGBN,  N 

14 

64-14 

mtnoaad,1i 

54 

(0  7407) 

Thaluuic,  T1 

208 

NH*0 

26 

THOBnjii,Th 

119 

OBuriw,  Os 

99-5 

Thoria,  fh 

135      (0 11*84) 

OzresH,  0 

8 

Tor  (StannumX  Sn 

59 

Palladiuii,  Pd 

53 

OzydofTin,  Sn 

75      (0  21*88) 

PhosphobuBi  P 

31 

Thahidu,  Tl 

25 

Fhosphorio  add,  t 

71 

(0  56-34) 

Titanic  add,  ti 

41      (0  39-02) 

FLAXDnw,  Pt 

98-94 

TuNGffnv  (WdUhimium), 

W 

92 

Fluhbuu,  Pb  (Lead) 

103-5 

TungBtic  add,  W 

116      (0  20*69) 

OzydofLead^^b 

111-5 

(0    7-17) 

UBANiuac,  IT 

59-4 

PoiAflSiux(KaliimiX  K 

89-11 

ProtoxydofUT  tj 

67-4   (011-87) 

Polasaa,^: 

47-11 

(0  16-98) 

Sesquioxyd  of  U.,  8 

142-8    (016-8) 

QuiOKSiLyBB  (Hydraigymm)  Hg 

^100 

yANADiuii,y 

68-5 

BHODnni,  Rh 

52-16 

WoLrRAinuM,  W  (Tungsten) 

92 

85-4 

TungBtic  add,  W 

116      (0  20-69) 

Rdthbhium,  Bn 

52-16 

3218 

8BLIHIU1I,  Se 

39-5 

Tttria.t' 

40-18  (0  19-16) 

14 

Znro,  Zn 

82-53 

Silica,  & 

80 

(0  58-83) 

Qzyd  of  Zinc,  2n 

40*63  (0  19-74) 

dOiTXB  (AigentamX  Ag 

r 

108 

44*80 

28 

Ziroonia,& 

60-80  (0  26*31) 

1 

2 

8 

4 

5             6             7 

8 

9 

fi         0-8889 

1-7778 

2-6667 

3-5566 

4^4445    5-8334    6-2228 

71112    8-0001 

&         0-1698 

0-8896 

0-5094 

0-6792 

0-8491    1-0189    11887 

1*3585    1-5288 

tit        0*6333 

10666 

1-5999 

2-1332 

2-6665    8-1998    3*7881 

4-2664    4-7997 

%       0-40 

0-80 

1-20 

1-60 

200        2-40        2-80 

3-20 

3-60 

fin       0-2253 

0-4607 

0-6760 

0-9014 

1-1267     1-3621     1-6774 

1-8028    2-0281 

Ifal       0-8088 

0-6076 

0-9118 

1-2151 

1-5190    1-8227     2-1266 

2-4304    2-7341 

*         0-7407 

1-48U 

2-2221 

2-9628 

3-7085    4-4442    51849 

5-9256    6-6668 

fra       0-2681 

0-6162 

0-7748 

1-0824 

1-2905     1-5486     1-8067 

2-0648     2-3229 

P         0-6684 

11268 

1-6902 

2-2686 

2-8170    3-3804    8-9488 

4-5072    5-0706 

tb       0-0717 

014:15 

0-2169 

0-2870 

0-8587    0-4304    0-5022 

0-6740    0*6457 

ft         0-6833 

1-0666 

1-6000 

2-1833 

2-6666    3*2000    3-7383 

4*2666    4-8000 

fir         0-1646 

0-3091 

0-4637 

0-6188 

0-7729    0-9275    1-0821 

1-2367     1-3918 
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The  percentage  of  oxygen  in  each  of  the  oxygen  compoands  enumerated  in  th€ 
preceding  table  of  atomic  weights  is  stated  in  parentheses  after  the  atomic  weight  of 
the  compound ;  and  ih%  percentage  of  sulphw,  in  the  same  manner,  after  the  atomic 
weight  of  many  of  the  sdphids. 

7.  The  atomic  ratio  is  calculated  from  the  percentage  ratio^  by  dividing  each 
number  by  the  atomic  weight  of  the  constituent :  the  percentage  ratio  of  A.1  and  O 
in  alumina  being  63*4  :  46-6,  63-4-^  18-76  gives  3*93,  and  46-9  ~  8=5-86;  whence 
the  ratio  3*93  :  6*86,  which,  by  dividing  the  larger  by  the  smaller,  is  found  to  equal 
1  :  1*6  or  2  :  3,  which  is  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

For  the  compound  3^1  §i,  the  percentage  of  silica  and  alumina  is  36*8,  63*2 ; 
whence,  dividing  the  former  by  30  (at.  w.  of  silica),  and  the  latter  by  61*6  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  percentage  for  the  silicon,  aluminum,  and  oxygen  in  the 
same,  and  dividing  them,  respectively,  by  14,  13*76,  8,  the  ratio  deduced  would  be 
1  :  2  :  6. 

8.  The  ratio  of  alumina  and  silica  in  a  compound  may  also  be  obtained  by  com- 
paring the  amounts  of  oxygen  in  the  percentages  of  the  constituents.  Take,  e.  g.^ 
a  silicate  of  alumina  consisting  of  Si  36*8,  2bl  63*2=100.  If  100  of  silica  contain 
63*33  of  oxygen  (see  table)  then  36*8  will  contain  36*8  X  "6333  or  19*626  (since  100  : 
36*8  :  :  63*33  :  the  required  percentage) ;  so  if  100  of  alumina  contain  46*6 
of  oxygen,  63*2  will  contain  46*6  X '632  or  29*46;  now  19*625  :  29*46  (the  ratio 
obtained)=2  :  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  follows 
from  the  result  of  the  calculation  that  the  compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula  3^1  Si.  This  is  the  usual  method  of  calculating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involves  multiplications  of  the  percent- 
ag<!  of  each  of  the  constituents  by  the  percentage  of  oxygen  for  that  constituent ; 
and  in  order  to  flEu^ilitate  these  multiplications  a  table  is  given  below  the  table  of 
atomic  weights,  containing  multiples  of  these  oxygen  percentages  for  each  of  the 
digits  1  to  9. 

9.  The  letter  B  is  used  as  a  general  symbol  for  any  element ;  1^  for  protoxyds  in 
general ;    1%,  for  sesquioxyds  in  general 

10.  In  the  formula  3  (Ja*  Si4-*1'  Si",  the  prefix  8  applies  to  the  whole  Ca*  Si  (or, 
in  general,  to  all  before  the  first  comma,  or  first  +  or  —  ) ;  but  the  small  *  only  to  Ca, 
it  signifying  2  Ca;  and,  in  the  second  part,  the  smaU  *  signifies  that  there  are  2  £1, 
and  the  small  S  3  SL  The  oxygen  ratio  for  the  Oa  and  Si  in  the  first  part  is  1  :  1, 
there  being  2  Oa  to  1  Si,  2  Ca  as  well  as  1  Si  containing  2  O ;  and  in  the  second  part 
it  is  1  :  1,  there  being  2  ftl  to  3  SL  The  oxygen  ratio  for  the  whole  Ca,  Xl,  Si  in 
the  formula  is  6:6:  12=1 :  1  :  2;  and  for  the  Oa+  ^,  Si  it  is  1  +  1  :  2  or  1  :  1. 

In  the  formula  (\  Ca'-fJ  SI)*  Si*,  the  index  *  signifies  2  of  all  within  the  paren- 
thesis.  The  oxygen  ratio  of  the  part  in  the  parenthesis  is  1  :  1,  there  being  i  Ca' 
to  ^  3fcl ;  the  O.  ratio  for  Ca,  il,  Si,  m  the  formula,  is  1  :  1  :  2 ;  and  for  Ca+atl,  Si,  it 
is  1 :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  consti- 
tution. 

There  are  many  compounds  allied  to  the  above,  for  example :  (^  Ag*+^  £1)'  Si*, 
(i  ^'e*+i  il)*  Si",  (i  lig'^  i  3Pe)"  8i*,  etc.  The  symbol  R  is  used,  in  the  manner  above 
explained,  in  writing  a  general  formula  for  the  ^oup  containing  these  and  other  re- 
lated compounds ;  as  (^  A'-hJ^  fi)*  Si".  So  &  C  is  a  general  symbol  for  any  carbonate 
of  a  pi*otoxyd — whether  of  lime,  magnesia,  oxyd  of  zinc,  or  any  other  base. 

11.  In  the  preceding  table,  and  throughout  this  volume,  except  under  the  sulphur 
compounds.  As,  Sb,  Bi,  Ni,  P,  in  formulas  under  the  old  system,  would  be  more 
correctly  written  Asa,  Sbi,  Bi«,  Ni,,  P«,  or  As,  Sb,  fii,  i^i,  P.  The  atomic  weight! 
of  these  elements  in  the  table  are  double  the  value  which  is  often  given  them  in  the 
old  system. 
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12.  Binary  compounds  are  those  consisting  of  elements  of  two  lands,  those  of  one 
kind  negative  to  the  other :  e,  g.y  m^esia,  Mg  O,  consisting  f  magnesiom  and 
oxyffen ;  water,  H  O ;  silicic  acid,  or  siuca,  8i  0* ;  pyrite,  Fe  S  . 

Ternary  oompoundn  (called  also  mdU  and  douhU  binaries)  consist  of  elements  of 
three  kinds,  (1)  haAie^  (2)  addic^  (3)  acidific.  Thus  a  silicate  of  lime  and  magnesia 
(or  calcium  and  magnesium)  contains  (1)  calcium  and  magnesium,  (2)  silicon,  (3) 
oxygen ;  sulphate  of  lead  contains  (1)  lead,  (2)  sulphur,  (3)  oxygen ;  the  sulphanti- 
monite,  jamesonite,  contains  (1)  lead  and  iron,  (2)  antimony,  {Sj  sulphur. 

13.  Polymeres  are  distinct  substances  that  are  atomically  multiples  of  a  common 
type.  Thus  the  compounds  26H*,  36H*,  46H*  (generally  written  6" H*,  6*  H*, 
B*  H"),  are  polymeres  of  0  H*. 

14.  The  Tollowing  principle  is  of  great  importance  in  connection  with  the  chemical 
constitution  of  inorganic  compounds,  and  suthough  explained  briefly  elsewhere  (pp. 
1-3  and  202),  deserves  to  be  formally  stated  in  this  place : 

The  replacing  power  of  the  elements  is  in  proportion  to  their  combining  powers  this 
combining  power  being  reckoned  in  number  of  atoms  of  oxygen  (or  sulphur,  or  the 
acidific  element,  whatever  it  may  be^. 

The  line  A,  below,  contains  the  K>rmula8  of  the  different  kinds  of  oxyds ;  B,  the 
same,  divided  each  by  its  number  of  atoms  of  oxygen  (that  is,  severally,  for  the  suc- 
cessive members,  by  1,  3,  2,  5,  3,  7,  4),  by  which  division  they  are  reduced  to  the 
protoxyd  form ;  G^  the  basic  elements  without  the  oxygen : 


A. 

BO 

B«0« 

BO" 

B»0» 

B0« 

B«0' 

BO* 

B. 

BO 

B»0 

Bio 

Bto 

Bio 

BfO 

BiO 

a 

B 

Bi 

Bi 

Bl 

Bi 

Bf 

Bi 

According  to  the  above  law,  the  B,  B%  R%  etc,  in  the  last  line  are  mutually  replace- 
able, 1  for  1,  although  in  atomic  weight  there  is  a  variation  from  1  to  ^.  They 
represent  different  states  in  which  elements  may  exist,  and  have,  to  a  certain  extent, 
independent  element-like  relations.  In  some  cases,  as  in  iron,  four  of  these  states 
are  represented  in  a  single  element,  the  compounds  (1)  Fe  O,  Fe  S,  (2)  Fe*  O',  (3) 

Fe  8%  (4)  Fe  (>•,  contwning  this  metal  in  the  four  states  Fe,  Fe*,  Fe*,  Fe*. 

These  different  states  of  elements  are  best  designated  in  the  symbol  by  the  letters 
of  the  Greek  alphabet,  as  thus  the  confusion  arising  from  the  conflictmg  numbers 
for  atomic  weights  and  combining  relations  are  avoiifod.  The  above  lines  A,  B,  C, 
thus  wi-^tttu,  will  become : 


A 

oBO 

3i9BO 

2rB0 

SaBO 

3cB0 

lino 

4.rB0 

B. 

aBO 

0RO 

yBO 

aBO 

<B0 

fBLO 

«B0 

a 

aB 

m 

yB 

m 

<B 

ftt 

>7B 

In  each  table  the  line  B  is  like  0,  except  in  the  addition  of  O ;  and  the  line  A  is 
equivalent  to  B  multiplied  for  the  successive  members  by  the  number  of  atoms  of 
ozysen  in  the  oxyds,  that  is,  severally,  by  1,  3,  2,  5,  8,  7,  4.  Examples  of  the  use 
of  these  symbols  are  unnecessary  here,  as  they  occur  on  the  pages  referred  to,  and 
throughout  the  volume. 

16.  In  tiie  statements  of  analyses  throughout  this  volume,  the  use  of  brackets 
enclofling  figures  implies  that  the  substance  referred  to  was  determined  by  the  loss. 

I^ew  System  of  Chemistry.  In  the  new  system  of  CSiemistiy  many  of  the  elementi 
have  their  atomic  weights  of  double  the  value  ^ven  in  the  preceding  table,  and  theu 
oymbolB  are  accordin^y  written  with  a  barred  letter,  as  follows : 
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16.  TahU  qfAUmie  Weiffhta  according  to  the  New  Syntem. 


Alaminuiii,  akl 

27-6 

Gladniim,  Be 

9-4 

Bhodium,  fih 

104*3} 

Antimony,  Sb 

122 

Gold,  An 

196 

Rubidium,  Rb 

86-4 

Argentum,  Ag 

108 

Hydrargyrum,  Hg 

200 

l^uthenium,  Ru 

104-32 

Areenio^  As 

76 

Hydrogen^  H 

1 

Selenium,  Se 

79 

Anrum,  Au 

196 

Iodine,! 

127 

Silioon,Si 

28 

Barium,  Ba 

137 

Iridium,  ir 

198 

Silver,  Ag 

108 

BeryDimn,  Be 

9-4 

Inin,Fe 

66 

Sodium,  Na 

23 

Bifimut|i,  B! 

210 

TAnthnnqin    {]|| 

92-8 

Stannum,  fin 

118 

Boron,  Bo 

11-0 

Lead,Pb 

207 

Stibium,  Sb 

122 

Bromine^  Br 

80 

lithium,  li 

7 

Strontium,  Sr 

87*6 

Oadmium,  6d 

112 

Magnesium,  Mg 

24 

Sulphur,  S 

32 

08B81Um,G8 

133 

66 

Tantalum,  f^ 

182 

Oalciam,6a 

40 

Mercury,  Hg 

200 

Tellurium,  ¥e 

128-22 

Oarbon,6 

12 

Molybdenum,  Mo 

92 

Thallium,  Tl 

203 

Cerium,  €6 

92 

Nickel,  )^i 

69 

Tfai,  Sn 

118 

Chlorine,  Gl 

36-40 

Nitrogen,  N 

14 

Titanium,  ¥i 

60 

Chromium,  6r 

62-48 

Osmium,  Os 

199 

Tungsten,  W 

184 

Cobalt,  60 

69 

Oxygen,  O 

16 

Uranium,  9 

118-8 

Columbium,  6b 

188 

Palladium,  Pd 

106 

Vanadium,  ¥ 

187 

Copper,  'Gu 

63-4 

Phosphorus,  P 

31 

Tttrium,¥ 

64-36 

Erbi'mi,  Eb 

112-6 

Platinum,  Pt 

197-88 

Zinc^  2n 

66 

Ferrum,  Fe 

66 

Plumbum,  Pb 

207 

2iirooniuni,  Zr 

89-6 

Fluorine,  F 

19 

Potassium,  K 

39-1 

The  elements  in  the  preceding  table  whose  atomic  weights  are  not  donbled  (01 
which  have  not  barred  letters  in  the  symbols),  are  hydrogen ;  gold,  silver;  the  alkali 
metals,  potassium,  etc;  the  arsenic  gronp,  arsenic,  antimony,  bismuth,  nitrogen, 
phosphoms,  with  boron  ;  the  chlorine  group,  chlorine,  bromine,  iodine. 

17.  In  the  combinations  between  elements  of  the  former  series  occur,  hydrogen 
bebg  taken  as  the  unit,  the  ratios  1  :  1,  1  :  3, 1  :  5 ;  and,  with  reference  to  the  odd 
numbers  I,  3,  6,  these  elements  are  called  perissads.  While  in  the  combinations 
between  elements  of  the  latter  series  occur,  taking  the  same  unit,  the  ratios  2  :  2, 
2  :  4,  2  :  6 ;  and  these,  in  view  of  the  even  numbers,  are  called  artxade.  The  words 
•repKTtfo;  and  apno^  were  the  words  for  odd  and  even  numbers  in  ancient  arithmetic 

18.  As  oxygen  is  one  of  the  doubled  elements,  a  protoxyd  of  a  perissad  must  con* 
tain  2  of  the  latter ;  and  water,  accordm^y,  has  the  formula  HtO,  potash  EiO,  soda 
Na«0,  etc  But  the  protoxyds  of  elements  of  the  other  series  have  simply  tiie  sym- 
bols MgO  for  magnesia,  6a  O  for  lime,  etc 

19.  In  the  formulas  of  the  salts,  or  ternaries,  instead  of  dividing  the  oxygen 
between  the  acidific  and  basic  elements  (thus  malanff  the  acid  and  base  in  the  com- 
pound distinct,  as  in  the  old  system),  the  symbol  of  each  of  the  elements  is  placed 
separately,  llius,  ftg«Si  becomes  Si  Mgs  O4 ;  or,  in  the  method  of  writing  adopted 
in  this  work,  6i|04|Mgi. 

20.  It  18  held  that  in  some  classes  of  compounds  only  part  of  the  oxygen  serves 
to  unite  the  acidic  element  (Si)  to  the  basic  For  example,  for  ilg  S  the  for 
mula  is  Si  0|Ot|Mg,  only  two  of  the  three  of  oxygen  being  regarded  as  uniting  oxy 
gen.    To  explain : 

20.  As  sihcon  combines  with  20,  and  20  are  eauivalent  to  4H ;  and  magnesia,  oi 
any  protoxyd,  with  lO,  which  equals  2  H ;  Uie  combining  character  of  silicon  is  repv» 
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H        H 
aented  by  Gi   »  and  that  of  magnennm  by  H — Mg — H,  silicon  huvingfour  bonds  of 

H^      H 
attraction  (being  therefore  a  tetrad),  and  magnesium  two  (it  being  a  dyad).    Combi 

mng  the  two  makes  Si  Mg.    Snbstitating  O  for  2  H  in  the  diagram,  it  becomes 

A     ^  V/ 

0=Si        Mg ;  in  which  only  two  B  nnite  the  Mg  and  6i«  om  O  being  combined 

V 

alone  with  the  Si.    Hence  the  form  of  the  above  formnia,  Si  0|09|Mg. 

If  the  silica  is  combined  with  two  of  magnesia  (nsing  the  Jasgaage  of  the  old  sya- 

tern),  the  diagram  becomes 

HH  HH  O        e 

/\/\  ....  ..  /\ /\ 

Mg  Si  Mg;  and,  substitatmg  oxygen  as  before,  Mg        Si        Mg.    Here 

^^  \/  V  V' 

all  tho  oxygen  is  unitifig  oxygen,  and  the  formula  is  accordingly  Si|04|Mgi. 

21.  Tlie  number  of  atoms  of  unitins^  oxygen  is  eqttal  to  the  number  of  bonds  of 
attraction  in  the  basic  or  acidic  dement^  according  as  the  former  or  latter  has  Ae 
smaUtT  number.  If,  in  the  case  of  a  compound  containing  one  of  silica,  the  base  is 
one  of  a  protoxyd  (on  the  old  system),  there  are  two  bonds  of  attraction  in  the  prot- 
oxyd,  and  therefore  O,  is  the  uniting  oxygen,  one  O  remaining  with  tho  Si.  If  the 
base  b  two  of  a  protoxyd  there  are  lonr  bonds  of  attraction  in  the  basic  element  (as 
well  as  the  acidic^,  and  the  uniting  oxygen  is  O4.  If  the  base  is  three  of  a  protoxyd, 
or  one  of  a  sesqmoxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 
namely  but/ot'T,  and  the  uniting  oxygen  will  be  O4,  the  rest  being  united  with  the 
basic  element  And  not  the  silicon ;  and  it  cannot  exceed  this,  however  much  the 
amount  of  base  be  increased,  it  being  determined  by  the  greatest  number  of  bonds  of 
attraction  common  to  the  ttoo,  the  basic  and  acidic  elements.  With  two  of  silica  the 
bonds  of  attraction  will  bo  eighty  and  so  on. 

22.  The  rule  above  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
and  acid  in  the  old  system  :  the  number  of  atomd  of  uniting  oxygen  is  double  the 
number  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  ia 
greater  than  that  of  the  acid ;  and  in  this  latter  case  it  is  double  the  number  of 
atoms  of  oxygen  in  the  acid.  In  the  former  case  the  formula  should  have  the 
non-uniting  B  after  the  symbol  of  the  acidic  element  (after  Si  in  a  silicate,  S  in  a 
sulphate,  etc.) ;  in  the  latter,  it  is  written  after  that  of  the  basic  element.  In  the 
former,  the  acidic  element  makes  the  left  part  of  the  formula  ;  in  the  latter  the  formula 
is  turned  about,  and  it  makes  the  right  part.     See  for  examples  of  the  latter,  p.  362. 

23.  For  the  sulphur^  selenium^  and  tellurium  compounds  (that  is,  sulphids,  etc.), 
the  formulas  are  like  those  of  the  oxygen  compounds,  except  that  S,  Se,  or  ¥e  is 
aubstituted  for  B,  So  also  for  ternary  fluorids.  In  some  oxygen  compounds  (topaz, 
etc.)  0  is  replaced  in  part  by  Fa  (or,  as  the  symbol  for  fluorine  may  then  be  written, 
¥) ;  and  in  a  few  others,  by  CU. 

24.  In  the  new  system  the  expressions  on  p.  xv,  /8R,  ^R,  ^R,  eR,  etc,  become 
fin,  yR,  dfi,  «R ;  or,  in  the  case  of  perissads,  ^R«,  /Rt,  etc.  As,  Ss,  and  fi  of  the  old 
system  become  As«  Oa,  and  Bs  Ot  m  the  new,  and  As  and  B  are  not  monads,  these 
formulas  are  equivalent  under  the  new  eystem  to  3  ^As  O,  3  ^B  0. 

25.  The  classification  in  this  work  is  based  on  the  following  classification  of  the 
elements^  a  partial  exhibition  of  which  is  presented  beyond  on  pages  1-3,  and  202 
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A.  P^riaaadM. 

Potassium,  Sodium,  Ctosiiim, 
Babidinm,  Lithinm,  ThaDium, 
Hydrogen,  Silver,  Gold. 


B.  AfOadt. 
1.  Ibon-Aluioruic  Gsoup. 


Clamfieatum  of  ike  MemenU. 
Series  n. 

A.  PtriaaadB. 

Nitrogen,  Fhosphonis,  Arsenio, 
Antimony,  Bismuth,  Colum- 
bium,  Tantalum,  in  the  JB 
state. 

Boron? 

B.  ArUadi, 
1.  SuLPHUB  Gsoup. 


«.  Iron  SiTB-OROUP.— Platinum, 
etc.,  Oopper,  Lead,  eta,  Iron, 
Cobalt,  Zinc,  Cadmium,  Nio- 
kel,  Manganese,  Chromium, 
Tungsten,  etc..  Cerium,  Yttri- 
um, etc..  Magnesium,  Caldum, 
Strontium,  Barium ;  also  Ht, 
Kt,  Nsa,  eta 

b,  AluiiinumSi}B-0BOUP.— >Ala» 

minum(i9Al):  alBO^Fe,^n, 
^er,  /SB,  eta' 


Sulphur  (S\  Selenium,  TeUuri- 
rium.  Molybdenum;  alsoc^ 
<ur,  inLHf  rir,  iTr, 

'2.  Cabbon-Silicon  Gboup. 

Carbon,  Silicon;  also  yB,  >6e, 
y^Pe,  eta 


Belles  in 

A.  P&Hatada. 
Chlorine,  Bromine,  loJine 


B.  Periaaad  (or  AftM^ 
Fluorine. 


a  ArUeA 


Oxygen. 


2.  Tm  Gboup. 

Tin,  Titanium,  Zirconium,  Tho- 
rium; also  yHt,  y^e,  yMn, 
y6o,  yPb,  y6u,  eta 

This  classification  asanmes  that  the  metal  iron,  for  example,  when  in  the  dentoxyd 
state,  is  of  the  same  group  with  titanium  or  tin  in  the  deutoxyd  state ;  that  chromium, 
molybdenum,  etc,  in  the  tritozyd  state,  belong  to  the  same  group  with  sulphur,  sele- 
nium, boron,  etc,  in  the  tritoxyd  state ;  and  further,  that  while  silicon  and  the  ele- 
ments of  the  tin  group  are  unquestionably  allied,  the  latter  are  basic  to  the  former 
in  all  combinations  of  the  two. 

In  the  earlier  part  of  the  volume,  the  formulas  on  the  new  system  are  not  given. 
Examples  of  the  several  kinds  under  each  of  the  subdivisions  are  here  presented, 
and  fi-om  them  the  student  will  easily  supply  those  here  omitted. 

26.  Sulphids^  TellurtdSj  Selenids^  Arsenid$,  AnHm<mid$^  Bismuthids,  The  fol- 
lowing are  the  formulas  of  species  from  the  lists  on  pages  26,  84,  84,  85,  each  being 
indicated  by  its  number  instead  of  its  name  The  atomic  weights  of  the  sulphai 
and  arsenic  groups  in  the  new  system  are  relatively  the  same  with  those  that  are 
used  in  the  sections  beyond  on  the  Sulphids,  those  of  the  arsenic  series  employed  in 
these  sections  being  half  less  than  are  given  in  the  table  on  pages  xii,  xiii. 

84.  MoS« 

8t.  6uaAs« 
56.  ISnS 
58.  Agt^ 
61.  6nB 

68.(€ii,Ag,)8 


L 

26.  AstS. 

27.  As,S, 

%^ 

36.  Ag«Sb 

86.  Agt.Bl 

«,n. 

40.  Ag.S 

46.  (F^eu)Se 

41.  (Ag.,Fb)fl 

47.  ff»b,fig)fle 

44.  PbS 

48.  Pb9e 

45.  FbSe 

49.  (€u,Fe)S 
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1  m.  TS.  Fe  S J,  or  y^et  St  86.  !^  (S,  As).,  or  yJSfii  (S,  As)* 

81.  2  60  S+€o  89,  or  (€0,  y  Go),  8,  94.  Fe  (S,  As)^,  or  yFe«  (6,  As), 
88.  (60,  ¥%  m)  Ast,  or  yB.  As,  98.  (Ag,  An,)  ^, 

86.  60  (3^  As)„  or  y^o,  (S»  As),  100.  Ou  S 

I         101.  8b,  6a|9s|€a  118.  As,  SIS^I  Pb,  126.     (60,  etc.,  8|6e|(9b„  As,) 

102.  Bi,6,|S,|ea  in.          Sb,|SeKAg,),  127.     (611,  Fe)«  6|Se|As, 

104.  8b,  S,|S,|Fe  118.         AssfSelKAg,),  128.            (Pb^  S|8fl|3b, 

106.  As,6,|S,|Pb  119.         SbslSeKeu,  Pb),  129.            Pba  6,|S«|(Sb„  As,) 

108.  Sb,S,|S,|Ag,  121.         Bi,|Se|ea,  180.        (Ag,),  S,|5«|8b, 

1 10.  As,  S}|S,|eii|  122.         6b,|S.|Pb,  131.  (Ag„6u)i,  S,|S,|(6b2  +  As,! 

111.  Sb,  fi|S4|^b^  Ag,),  128.  (Bi„Sb)lS,|Pb,  132.  As,  e,|9.|eu 

27.  Chhnd$f  Bromidi^  Iodide,  For  the  Chlorids,  Bromids,  lodids,  p.  110,  the 
foUowing  are  examples  of  the  new  formulas : 

136.  fig,  Q,  142.  Ag  Br  147.  (K„  Mg)  Gl,+4  aq 

137.  K  a  148.  Ag  I  148.  (ea,Mg)Gl,+4aq 

138.  NaCl  144.  5g,I,  160.  Pb(ia,+(e) 

139.  N  H4  Gl  146.  Pb  a,  161.  Pb  (i  OI3+}  O) 

140.  Aga  146.  Fo,a6 

28.  Fluorids.  Under  the  Fluorids,  if  fluorine  is  taken  as  a  perissad,  among  the 
formulas  of  p.  123,  Ca  F=in  the  new  system,  Oa  Fa ;  Ce  F=ee  F« ;  3  Na  F+  Al'  F» 
=Na.  AU  F„ ;  (Ca,  Na),  F+  AP  P=(ea,  Na.),  Al,  F,. 

29.  Oxyds.  A.  For  the  ^»Ay«frotM  OxydSy^^.  131, 182,  examples  of  the  formulas 
are: 

1.  178.  Mge  176.  H,e  176.  ZnO 

2.  179.  Al,  e^  or  $M»  O,  181.  (Fe,  .5Fe,  yTi),  0, 
180.  Fe,e„or5Fe,e,                              182.  (6a>yTi),e, 

8.  1.   188.  (iMg-Hl(^Al,/?Fe))«e4  187.  (iMg+*i9Fe)4e4 

184.  a  Fe+f  ^Al)4  04  188.  ft  (£11,  Fe,  Mn) + 1  (iffFe,  0Ma))i  B* 

186.  (iFe+|^Fe)4e4  189.  (i (Fe,  Mft  6r)  + 1 /?»)4 O* 

3.  %    191.  (iBo+ii5Al)4e4 

4.  192.  Bn  e„  or  yBat  O,  196.  (iMn+i  yMn),  0, 
193.  Tie„  or  yTi,e,                                 197.  (iPb+iyPb),e, 

The  general  formula  for  the  Spinel  group  is  (^B+f  ^B)4  O4. 

The  spinel  formula  written,  as  ordinarily  done  under  the  new  system,  without  the 
Greek  symhol,  would  he  3^+R,)04.  But  this  formula  contains  the  fiction  of  2B 
in  fi,0,;  when,  in  &ct,  while  there  are  2  B  in  atomic  weight,  there  are  actually 
SB  in  replacing  power,  as  already  explained  (p.  xv).  Some  additional  sign  id 
therefore  required  to  make  the  formula  tell  the  truth,  and  this  is  afforded  either  by 
adding  other  numbers  to  the  barred  letters,  or  by  the  use  of  the  Greek  letters  a^ 
here  adopted. 

30.  B.  For  the  Hydrous  Oxyds,  p.  167,  the  fonnuks  become,  if  the  species  arc 
regarded  as  only  oxyds: 

202.  (I  H,+f  /?Fe),  e,  204.  (i  H,  +f  i?Fe),  0,  206.  (i  H,*+*  tfFe),  O, 

303.  (i H, +1  Bid)t  e,  206.  (i  H,  +f  /9Mn),  O,  207.  (}  H,+}  0¥e)t  O, 


Digitized  by 


Google 


ZX  DITBODUCnDW. 

SOS.  (|H,+i(i9Fe,iffiB)),0,  212.  (iH,+ii9Al),e,  216.  ttH,+i(i^Fe+|Mg)., 

209.  (I  H,4-i  (W,  /9F©)),  0,  218.  (i  H,  +i i»»e),  O,  O.+S  a^ 

no.  (iH,+iMg),e,  214.  (iH,+i(i/3Al+*atg)),  21«.  ttH.+i(/?F,/?»e)),.0, 
211.  (iH,+iMn),e,                                                e,+2  aq 

But  if  ternaries  (or  salts),  as  generally  admitted,  the  fonnolaB  are : 

202.  /?Fet  e»|es|H,  207.  i9Fe.eie4H«  211.  Mn|es|H» 

203.  /93y,e,|e,|Ht  208.  /9(^Fe)se|e4iH4        212.         i9iy,|e,iH« 

204.  /?Fe,  e,|ea|H«  209.  /7(9,  Fe),  0104^4  213.  i9Fe,ie«|n, 
206. /7Mn,0,ie,|H«  210.  Mg|0,|H,  214.  (^3k],Mg).|0.iH« 
206.  ^Fe,0s|0e|H.                                or    lCg,ie4H,           216.  (/?Fo,  Mg),ie.|H. 

or  0¥et^  |0a|H,  or  3 (^OJH,)  210.     0(B,  Fe)s|ejH« 

31.  C.  For  the  Ozyds  of  Elements  of  the  Arsenic  Oronp,  ete.,  p.  188,  the  formnlai 
are: 

219.  Aa«0»  222.        Bi,0.  224.        Mo0,(or,(Mo,0t) 

220.  8b,  0t  223.        Bi,0,+Q  226.         Sh,(0,&)s 

The  hydrated  species  are  properly  ternaries;  bat  there  u  still  some  donbt  ovei 
their  composition. 

3.  Phtsioal  and  Blowpipb  Chabaotsbs. 

1.  In  the  descriptions  of  the  physical  characters  of  minerals,  H.  stands  for  hard- 
ness, and  G.  for  specific  gravity. 

2.  The  scale  of  hardness  is  as  follows,  crystallized  varieties  of  the  minerals  men- 
tioned being  meant :  1,  Talc  ;  2,  Gtpsum  ;  3,  OALorrE ;  4,  Fluobite  ;  5,  Apatite  ; 
6,  Obthoclasb  ;  7,  Quabtz  ;  8,  Topaz  ;  9,  Cobukdum  ;  10,  Diamond. 

3.  In  crystallized  minerals  of  the  Isometric  system,  the  physical  characters  are  the 
same  in  the  directions  of  the  three  axes,  and  in  the  directions  of  lines  situated  sym- 
metrically with  reference  to  these  axes.  In  the  Tetragonal  and  Hexagonal  systems, 
these  characters  in  a  vertical  direction  differ  from  those  in  a  horizontal  or  transverse. 
The  optical  axis  has  the  direction  of  the  vertical  axis. 

4.  In  crystals  of  the  remaining  systems  there  are  two  axes  of  polarization.  A  line 
bisecting  the  acute,  or  the  obtuse,  angle  between  these  optical  axes  is  called  a  buec- 
trix  ;  that  bisecting  the  acute  angle  is  the  acute  bisectrix^  or  the  biiectrixy  as  the  term 
is  em}>loyed  in  the  descriptions  beyond ;  that  bisecting  the  obtuse  angle  (and  whieh 
is  at  right  angles  to  the  acute)  is  the  obhiH  or  conjugate  bisectrix, 

6.  In  the  Orthorhombic  system,  the  two  bisectrices  are  parallel  io  the  crystallo- 
mphic  axes ;  and,  consequently,  the  plane  of  the  optical  axes  (the  optic-axial  plane) 
IS  parallel  to  one  of  the  diametric  sections  of  the  crystal,  and  is  at  right  angles  to 
the  other  two. 

By  a  diametric  plane  or  section,  as  here  used,  is  meant  a  plane  passing  through 
any  two  of  the  crystallographic  axes;  that  is,  one  through  each  a  and  6,  a  and  c,  oi 
6  ande. 

6.  In  mineral  species,  the  position  of  the  bisectrix  is  constant,  or  nearly  so,  while 
the  optic-axial  angle  often  varies  widely.  The  angles  mentioned  in  the  descriptions 
are  those  taken  in  the  air,  unless  it  is  otherwise  stated. 

1,  Under  Blowpipe  characters,  B.B.  stands  for  before  the  blowpipe;  O.F.  for 
osDydixing  iUime  ;  '6.F.  for  reducing  flame.  A  cheed  tiuhe  is  a  small  glass  tube  closed 
at  one  end. 
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Tbe  following  k  the  scale  of  fMbiHty  adopted  (liiat  of  tob  Kobell) :  1,  Ghui 
AjmMONT ;  2,  Natbolitb  ;  8,  Almandjkx  (var.  of  garnet) ;  4,  Qbbsv  AcTiHOLrni 
5,  Obthoolase  ;  6,  Bbokzitb. 


4.  Cbtstalloobapht. 

1.  The  systems  of  crystallization  are  as  follows : 

1.  Having  the  axes  eqticU.    The  Ibombtbio  system. 

S.  Having  only  the  lateral  axes  equal.    The  Tetbaoonal  and  Hxzagokal. 

3.  Having  the  axes  uneqtiaL    The  Oethoehombio,  Monoolikio,  and  Tbiolihio. 


1 

'4 

r^ 

g. 

x^ 

0 

^ 

-? 

P 
^ 

^ 

r^ 

10 


The  names  Mononetric,  Dimetric,  and  Trimetric^  used  in  former  editions  of  this  work,  faaTt 
been  sel  aside  for  tho  abovo  for  two  reasons:  (1)  the  faot  that  the  namM  want  nrodsion,  tht 
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hexagonal  system  being  as  mudi  dmekric  as  the  tetragonal,  and  the  monodinic  and  tridinic  ai 
mucAi  Irimdrie  as  the  orthorhombio ;  (2)  the  desire  to  promote  uuiformify  in  the  language  of 
science.  The  names  employed  appear  to  be  the  best  that  have  been  proposed,  and  those  most 
generally  used ;  and  hence  those  that  have  the  best  daun  for  universal  adoption. 

A.  Isometric  Systetn.  2.  Some  of  the  simpler  isometric  fonns  are  represented  in 
figures  1  to  50.  Fig.  1,  a  cube  (with  three  equal  axes) ;  2,  an  octahedron  (or  regu- 
lar octahedron) ;  8,  a  dodecahedron  (or  rhombic  dodecahedron) ;  4,  5,  combination 
of  cube  and  dodecahedron ;  6,  7,  cubooctahedron ;  8,  combination  of  octahedron 
and  dodecahedron  (by  noting  the  lettering,  like  planes  being  lettered  alike  through- 
out, the  several  combinations  are  easily  read  on ) ;  10,  a  trapezohedron  (24-fjaced 
solid);  15,  id.,  another  variety;  31,  a  tetrahedron;  47,  48,  the  pentagonal  dodeca- 
hedron in  different  positions. 

8.  The  following  are  some  of  the  angles  among  isometric  forms ;  adjacent  planes 
are  to  be  understood,  unless  it  is  stated  otherwise  : 

0  A  0=90^  f.  1.  1  A  2-2=:160'  32',  1 11.  *-2  A  i-2,  A,=143'  8',  i   11. 

0  A  1  =  126  16',  r.  6,7.  1aH=16''  26  i-2  Ai.2,  0,=:143  8 

0  A  1=136,  £  4^  6.  1  A  3-3=160  30,  £  20.  t-2  A  •-2,  ov.  top,=128  62 

0  A  i-^i=z  1  A  }=169  49  i-2  A  *-3=171  62 

0  A  H=143  8  1  A  2=164  12,  f.  24.  <-2  A  2-2=156  64 

0  A  H=140  11  1  A  8=168  *-3  A  i-8,  A,=164  9,      18. 

0  A  *4=141  20  1  A  8-t=167  46  *-8  A  t-3,  0,=126  62 

OAi.i=146  19  1  A  4-2=161  62                            2A2,  A,  =  162  44^.    26. 

0  A  i-2=l63  26,  t  16,  17.  1  A  6-J=161  26                             2  A  2,  B,=141  3^ 

OA»-}=166  48  1aH=145  46                            3A3,  A,  =  142  8 

OAi-J=168  12  1aV-V=151  47                        8  A  3,  B,  =  153  28^ 

OAi-8=161  84  tA»=120,  f.  3.                              8-f,  A,=168  18 

0  A  i4=rl66  68  <  A  i,  ov.  top.=90                        3-i,  B,=149 

OAi.5=168  41  <A<-}=173  39                             84,  C,  =  168  13 

OAi^0=178  34  <At-|=171  62                            4-2,  A, =162  16 

OaH=133  19  f  Af-|=167  42                             4-2,  B,=164  47^ 

OaH=136  46  f  Ai-2=161  34^  f.  21.  4-2,  0,  =  144  3 

0  A  2-2=144  44,  C  9,  10.  i  A  i-f =166  48                             2-^,  ^=164  64^ 

OaH=160  80  iAi-8=168  26                            H.  B,=136  24 

0  A  8-3=164  46,  f.  16.  i  A  1-4=149  2  M,  G,  =  164  64^ 

OaH=J47  16  <Ai-6=l46  18                             d4t  A»=152  20 

0  A  I,  ov.  1,=116  14  t  A  2-2=160                                  6-|i  B,  =  160  32 

0  A  2,      "     =109  28,  £  28.  <  A  3-i=160  64  6-1^  Q  =  162  20 

0A3,      "     =108  16  <A3-8=U8  3l        '  7-^,  A.  =  168  47 

OA2-J=164  46  <A4.t=166  6                              74,  B,=166  2 

O  A  8-1=143  18,  t  26,  27,  <  A  6^=162  68i                          H,  C,=136  47 

0  A  4-2=160  48  <A  V-3=160  46  fj,  A,  =  163  41^ 

O  A  6-}=147  41  2-2  A  2-2,  B,=181  49,  t  10.           M,  B,  =  167  8^ 

0  A  74-166  42  2-2  A  2-2,  0,=146  27  Ht  C.  =138  4^ 

0  A  V^=162  4  2-2  A  2-2,  ov.  top,  =  109  28             V*^j  A, =166  hi 

1  A  1=109  28,  f.  2.  I  A  J.  B,  =  136  48                          ^^,  B,=162  t 
i  A  1,  top,=70  32  I  A  },  0,  =  119  38                         V-V,  0,  =  140  9 
lAf=144  44,f:a  8.3A8-3,  B,=144  64,  f.  16.  4-^  A,  =  147  48 
1  A  •-J=144  16  3-3  A  8-3,  C,=  129  81  4^1,  B.  =167  23 
lAi-|=143  66  H*Ai-H,A,=l2l  43  4-J,  0.=164  3i 

1  Af4=148  11  i4f  Af-ft.  0,=177  3f  5.i  A,  =  162  20 

1A».2=140  16,  £12.  *4aH,  A,  =  127  34  5-^,  B.=160  32 

1AH=188  68  i-jAi-J.  0,  =  167  19  5-j,  C,=162  20 

1  A  1-3=136  54  H  A  H  A,=129  47  V-3,  A,  =  l72  61 

1  A  1-4=184  26  Ha  t-l,  0,=168  44  V-3,  B,=164  33 

1  A  1-6=132  48  i-l  A  i-f,  A,=183  49  V-3,  0,=128  16 

1  A  1-1=168  41  i-f  A 1-1,  0,=167  28 

The  angles  A,  B,  C,  above,  are  those  over  the  edges  so  lettered  in  the  figure  referred 
to,  or  over  the  corresponding  edges  in  related  forms. 
4.  Figures  29  to  49  represent  A^miAec^ra/  forms,  or  those  having  for  eome  or  all  the 
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planes  half  the  number  which  complete  synmietry  requires.  In  t  29  the  plane  i 
occurs  on  only  half  the  8  solid  angles,  and  31,  the  tetrahedron,  results  fiom  the 
extension  of  these  planes ;  and  so  for  the  rest  Figures  29  to  40  are  of  inclined 
hemihedrons;  and  41-49  of  parallel  hemihedrons.  Some  of  the  angles  are  as  fol- 
lows ;  many  are  the  same  as  for  the  preceding  forms. 


3U 


1  A  1=70'  32M:31,  31jL 
iA},  A,  =  162  39^ 
}A|,B,=82  10 
2A2,iL,=152  44 

2  A  2,  B,=90,f:37A. 
8A8,  A,=142  8 
8A8,  B»=99  6 

HAH.  B, =98  22 
HAH,  0,  =  160  16 
2-2  A  2-2,  B,  =  109  28,  f  34. 
2-2  A  2-2,  (;  =  146  26^ 
8-8/8-8,B,=124  7 


3-3  A 3-3,  0,  =  134'  2'  i-SAi-S,  C,=107'  27f 
8-|A3-|,  A,  =  158  18,  t  39.    i-^AM,  A,  =  161  66 

8-|A3-i  B,  =  110  fi6i  <-4A»-4,  a  =  103  36^ 

34a8-},0,  =  168  13  4-2A4-2,  A,  =  128  15 

4-2A4-2,  A,=162  16  4-2A4-2,  B.  =  l64  47^ 

4-2A4-2,  B,  =  124  61  4-2  A  4-2,  0,=131  49 

4-2A4-2,  0,=144  3  8-f  A8-},  A,=116  23,  f.46l 

i-f  At-I,  A,=112  37  8-}A3-f,  B,  =  149 

<-f  Af-t,  0,=117  29  8-1 A  3-1,  0,  =  141  47 

i.2  ^<-2,  A,=126  62,  t  47,  48.  64A6.f,  A,=119  8^ 

i-2A<-2,  0,=118  36  6-jA6-f,  B,=160  32 

f^Ai-8,  A,=143  8  6-}A64,  0,=131  6 


In  the  forms  •-),  f-2  (t  47),  i-d,  f-4,  A  is  the  angle  at  the  longer  edge,  and  C 
thai  at  either  of  the  others. 
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60a  Fig.  50  represents  a  common  twin  or  oompomid  crystal  in  tha 

isometric  system ;  and  60a  illustrates  that  it  corresponds  to  an  octa> 
hedron  cat  across  the  middle  parallel  to  an  octahedral  face,  with  one 
half  revolved  60  or  180  degrees. 

B.  Tetragonal  SjfsUm.  (Also  called  QnadratiCy  Pyramidal,  Monodi* 
metric,  Dimetric,  Zwei-und-einaxiffe.)     5.  In  the  Tetragonal  system 
the  lateral  axes  (b)  are  equal,  bemg  the  dianieters  or  diagonals  of  a 
square,  while  the  vertical  (a)  is  either  longer  or  shorter  than  the  lateral. 

6.  Owing  to  the  square  term,  the  planes  of  a  kind  are  in  fours  or  eights.  The 
like  planes  on  the  four  solid  angles  make  a  4Hsided  pyramid,  and  those  of  the  two 
extremities  combined  a  squave  octahedron.  For  any  species  one  such  octahedron 
may  be  assumed  to  have  the  vertical  axis  la ;  and  then  the  other  octahedral  planes 
on  the  same  angles,  with  shorter  or  longer  vertical  axes,  have  the  vertical  axis  a  mul- 
tiple or  submuTtiple  of  a ;  as  ^,  ^  etc.,  2a,  fa,  do,  etc. ;  and  the  planes  of  such 
octahedrons  are  accordingly  lettered  lyi^h  ^9  h  ^'  ^^* 

7.  So  again  like  planes  on  the  four  edges  of  each  base  make  an  octahedron,  bnt 
of  an  intermediate  series,  called  the  diametric,  the  planes  being  parallel  to  a  lateral 
axis  or  diagonal  The  vertical  axis  varies  by  simple  ratios,  as  in  the  other  series ; 
but  in  the  lettering,  as  the  planes  are  parallel  to  a  lateral  axis  (and  would  therefore 
meet  it  only  at  an  infinite  distance),  this  parallelism  is  expressed  by  adding  the  letter 
:,  initial  of  infinity.     Thus  ^t,  l-»,  2-i,  3-t,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  each  series,  the  numeral  becomes 
.arger  and  larger,  until  the  octahedron  is  merged  in  a  vertical  square  prism^  its 
planes  parallel  to  the  vertical  axis.  This  parallelism,  expressed  by  the  letter  i  again, 
as  just  explained,  gives  for  the  lettering  of  the  square  prism  of  the  first  or  fundamental 
series,  i  or  /;  and  for  that  of  the  second  or  diametric,  i-t.  The  figures  on  pages  277, 
273,  are  examples  of  these  forms,  and  also  of  the  double  8-flided  pyramids  and  8-sided 
prisms  which  occur  in  this  system. 

9.  The  angles  between  the  planes  on  the  vertical  edges  and  /,  or  t-t,  are  the  same 
as  those  having  similar  symbols  in  the  isometric  system,  noting  only  this  difference 
in  the  lettering,  that  0  in  the  cube  is  i-t  in  the  square  prism ;  thus  O^i'2  in  the  cube 
or  other  isometric  form  is  the  same  with  i-4  a  i.2  m  the  tetragonal  system ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calculated  from  the  supplement  (S)  of  the 
angle  0  a  1h.  A  line  drawn  vertically  on  the  plane  l-»  (£  260,  p.  277),  that  is,  at  right 
angles  to  the  lower  or  upper  side,  is  the  hypothenuse  of  a  right-angled  triangle,  the 
baasil  side  of  which  triangle  is  parallel  to  a  lateral  axis  6,  and  the  vertical  parallel  to  the 
vertical  axis  a.  These  sides  have  the  ratios,  therefore,  of  the  two  axes ;  and  takins 
6=^nity,  a=tan  A  (or  angle  of  triangle  at  base,  or  opposite  a).  This  angle  A 
equals  the  supplement  of  0  a  l-e ;  and  therefore,  calling  this  supplement  Sy  a=tan  S» 

11.  The  value  of  the  axis  may  also  be  obtained  from  the  supplement  {S')  of  the 
angle  0  '  1,  by  the  equation  : 

a=tan  S'-r-seo  45" ;  whence  log  a=log  tan  S' — 10-1606150. 

C.  Hexagonal  System,  12.  This  system  differs  from  the  Tetragonal  in  having 
three  equal  lateral  axes  (6)  instead  of  two ;  the  vertical  (a)  is  at  right  angles  to  the 
lateral  (fig:  A). 

13.  In  the  Hexagonal  section  of  the  system  the  S3anmetry  of  the  cr3rstals  is  by 
sixes  and  twelves,  as  in  figs.  A  to  D ;  f.  440,  p.  530 ;  I  527,  p.  627.  In  f.  B,  1  cor- 
responds to  a  hexagonal  pyramid  of  the  ^ndamental  series,  and  1-2,  |*2,*2-2y  to 
similar  pyramids  of  the  intermediate  series ;  /  is  the  hexagonal  prism  of  the  former 
series,  and  t-2  iJiat  of  the  intermediate  prism.  Z^a/=120*,  /Ai.2=:150%  •-2Af.2| 
OT.  /,=120'. 

14.  In  the  Bhombohedral  section   tf  the  system,  the  planes  1,  2,  3,  ^,  etc.,  are 
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ofauies  of  liKHnbobedrons,  hamig  for  the  yerdcal  aids  lo^  20^  So,  |«t,  ete.,  la 
beiiig  the  valae  of  the  ans  in  the  fundamental  rhombohedron,  {E)  (figs.,  p.  6).  The 
angle  of  a  rhombohedron  mentioned  is  always  that  over  a  terminal  ectge^  as  that 
between  the  npper  planes  B  of  %are  141,  p.  141.  On  gradnally  shortening  the  rhom- 
bohedron in  fig.  141,  it  may  become  iRy  ^Bj  and  so  on,  till  the  lengUi  becomes  0, 

A  B  D 

0 


md  the  rhombohedron  is  reduced  to  a  flat  plane.  Hence,  stalling  from  tbb  plane 
(which  corresponds  to  the  basal  plane  oC  the  rhombohedron  or  hexagonal  prism),  the 
rhombohedron  as  it  elongates  reaches  the  form  of  fig.  141 ;  and  contmuin^  the 
elongation,  the  vertical  axis  doubles,  trebles,  and  so  on,  till  finally  it  becomes  inhnite* 
and  the  rhombohedron  b  then  a  six-sided  prism.  K  a  diminution  in  length  now 
commences  by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis,  these 
planes  correspond  to  another  series  of  rhombohedrons  which  are  distinguished  by  a 
minus  ( — ).     The  planes 

0....i..l..2.../ (or   oo)  ....—2..— 1..— J....0, 
lie  in  a  single  vertical  zone.    f^.  550,  551,  p.  670,  represent  the  forms  B^  -^,  -2, 
-I,  4,  13. 

1 5.  The  value  of  the  vertical  axis  a  is  obtained  from  the  supplement : 
Of  Oai.2  (S)  by  the  equation  a=1an  S. 

Of  Oai    (5')  by  the  equation  a=tan  iS^'-rsec  30% 

The  latter  gives  log  a=log  tan  S'— 10-0624694. 

D.  Orihorhomhic  System,  (Also  called  Rectangular,  Prismatic,  Trimetric,  Ein 
und-einaxige.)  16.  In  the  Orthorhombic  system  the  three  axes  are  unequal  and  inter 
■ect  at  right  angles ;  and  the  three  diametric  planes,  or  ^ 

those  containing  the  axes,  are  consequently  rectangular 
in  intersection. 

The  annexed  figure  represents  a  rectangular  prism 
with  replaced  edges  and  angles. 

17.  a,  6,  c,  are  the  axes,  of  which  a  is  the  vertical,  b 
the  shorter  lateral  or  hrachydia^onal,  c  the  longer  lateral 
or  maerodiagonal.  0  is  the  basal  plane  of  the  prism ; 
»-i  the  larger  lateral  plane,  parallel  to  the  longer  lateral 
axis ;  i-%  the  smaller  lateral  plane,  parallel  to  ^e  shorter 
lateral  axis. 

18.  /  are  planes  on  the  edges  of  the  rectangular  prism, 
which  when  extended  would  form  a  vertical  rhombic 
prism,  having  its  axes  b  and  c  in  the  ratio  of  16 :  Ic. 
it  is  therefore  the  unit  or  fundamental  vertical  prism, 

19.  1-i  are  planes  parallel  to  the  longer  lateral  axis, 
•nd  having  for  the  axes  a,  5,  the  ratio  la  :  \b\  extended 
upwards  Uiey  form  a  dome  (so  named  from  domus,  a 
hoose),  which  ia  called  the  macrodame.    The  planes  14 
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in  a  similar  maiuier  form  what  is  called  a  hnuhydome^  thej  bemg  parallel  to  tin 
shorter  lateral  axis;  its  axea  a,  e,  have  the  ratio  la  :  Ic,  that  u,  the  two  diagonals  of 
this  horizontal  prism  have  this  ratio.  These  two  domes  are  therefore  the  unit  domes 
Their  summit  angles  are  .of  coarse  supplements  of  their  basal  angles  (or  those  ovei 
the  vertical  planes  i4^  i-l). 

20.  K  the  axis  b=l ;  half  the  obtuse  angle  of  the  prism  /  be  called  X;  half  the 
summit  angle  of  the  macrodome  l-f,  Ty  and  half  the  oasal  of  the  same  Z;  then  we 
have  for  the  values  of  the  other  axes  a  and  e : 

osscot  y=Han  Z.  c=taD  X. 
Further,  X=i-IA/_90«;     F=0a14— 90";  Z=i-l a i-i_90\ 

20.  The  planes  1  on  the  eiffht  angles  are  planes  of  an  octahedron,  having  for  the 
axes  a,  6,  c,  the  ratio  la  :  15  :  Ic.  It  is  therefore  the  unit  or  fundamental  octahe- 
dron (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  f.  55,  p.  20), 
would  be  of  two  kinds,  two  at  each  extremity  opposite  to  the  axis  c,  the  longer 
lateral  axis,  and  two  opposite  to  6,  the  shorter  lateral  axis.  The  former  is  the 
macrodiagonal  edge,  the  latter  the  brachydiagonaL 

21.  By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  trebUng  it,  the  octahedron  3 ;  by  halving  it,  the  octahedron 
i ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the  dome  2-1  or  24 ;  by 
halving  the  same,  the  dome  ^  or  f-t,  and  so  on.  The  letter  i,  as  before  explained, 
stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of  the  axes ;  i,  that  it 
is  parallel  to  the  longer  lateral  axis ;  I,  that  it  is  parallel  to  the  shorter  lateral  axis 
«  or  /  alone,  or  as  the  initial  letter  in  a  svmbol,  si^ifies  that  the  plane  is  parallel  to 
the  vertical  axis.  A  plane  t-i  is  parallel  both  to  me  vertical  and  longer  lateral ;  i-l, 
both  to  the  vertical  and  shorter  lateral. 

22.  The  octahedrons  alluded  to  above  have  for  the  axes  i,  e,  the  ratio  lb  :  Ic^ 
and  belong  to  what  is  called  the  fuTuiamental  series.  But  others  may  exist  with 
different  ratios  for  b  and  e,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is  15  :  2c, 
then,  as  c  is  the  longer  lateral  axis,  if  the  vertical  axis  is  la,  the  octahedron  is  1-2 ; 
or  if  the  vertical  axis  is  do,  the  plane  is  8-2  ;  or  if  ^,  it  is  ^2.  So  for  the  ratio 
86 :  Ic;  if  the  vertical  axis  is  la,  the  octahedron  is  1-3;  or  if  2a,  it  is  2-3;  and 
if  the  vertical  axis  is  infinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  sym- 
bol is  f-3«  The  first  figure  or  letter  in  these  symbols  always  refers  to  the  vertical 
axis,  and  the  second  to  one  of  the  lateral  axes. 

28.  The  planes  may  thus  be  viewed  as  lyin^  in  vertical  zones,  a  different  zone  foi 
every  ratio  of  the  lateral  axes  b  :  c.  Each  series,  or  zone,  terminates  above  in  the 
basal  plane  of  the  prism,  for  which  a=0,  and  behuf  in  a  vertical  prism,  for  which  a 
is  infinite.  By  taung  the  planes  §4,  i-l,  successively,  for  the  basal  plane  0,  there 
may  be  similar  series  of  zones  for  each.  The  planes  of  a  zone  have  their  mutual 
intersections  parallel  to  one  another ;  and  wherever  a  series  of  planes  exists  having 
such  parallel  mtersections,  the  series  is  caQed  a  zone. 

The  small  tables  inserted  in  connection  with  the  ciystalline  forms  of  some  of  the 
species  of  this  and  other  systems  of  crystallization  (pp.  '27,  85,  888)  consist  of  the 
vertical  zones  of  occurring  planes.  The  pknes  of  a  vertical  zone  have  mutual  hori- 
xontal  intersections  in  the  crystal.  Consequently  in  a  crystal  not  oblique  the  inclina- 
tion of  the  basal  plane,  0,  on  any  plane  m  a  zone,  subtracted  from  270**,  gives  the 
inclination  of  the  prismatic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zone  vary  as  the  coefficient  of 
the  vertical  axis  for  each  plane.  Thus,  suppose  there  are  the  planes  1-i,  2-1,  8-t, 
take  the  supplement  of  0  a  i-i  (which,  if  0  a  l-i  is  124%  equals  180*— 124*'=56'); 
then  the  tangent  of  this  angle,  doubled,  wiU  be  the  tangent  of  the  supplement  of 
0  A  24,  and  trebled,  of  the  supplement  of  the  angle  of  0  <  34.    The  same  for  the 
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planes  1, 2, 8,  or  1-S,  S-S,  3-2,  and  so  on ;  and  if  ii  be  made  the  base,  then  in  the  same 
manner  the  angles  may  be  calculated  for  similar  zones  of  planes  terminating  in  i-f ;  oi 
if  t4  be  made  the  baise,  for  zones  of  planes  terminatiDg  similarly  iaii.  So  if  the 
angles  are  ^ven,  the  relations  of  the  axes  may  be  calcalated  by  reversing  the  process 

24.  Making  the  brachydiagonal  &=^anity  : 

a=^tan.  snppL  0  a  i-i ;  and  calling  the  angle  /a/,  over  iA^  X: 
«=£tan^jr. 

K  Monodinic  System.  ^Also  called  Hemiprismatic,  Clinorhombic,  Monoclinohe- 
dnd,  Zwei-und-eingliederige.)  25.  In  this  system  two  of  the  axial  intersections  are 
reotangnlar,  and  one  is  obUque.  In  other  words,  the  lateral  axeft  are  at  right  angles  to 
one  another ;  but  one  is  obltque  to  the  vertical  axis,  and  the  other  at  right  angles  to  it. 

26.  If  figore  E  on  page  xxv  be  taken  as  representing  a  monoclinic  form  in  its 
nsoal  position,  thon  a  wm  be  the  vertical  axis ;  b  the  inclined  lateral,  called  the  clino- 
diagonal;  c  the  other  lateral,  called  the  orthodiagonaL  The  angle  a  a  5,  or  the 
inchnation  of  the  vertical  axis,  is  called  the  angle  C, 

27.  The  section  of  the  crystal  in  which  5,  the  clinodiagonal,  and  a  lie  is  the  clino- 
diagonal  section ;  and  that  in  which  c  and  a  lie  is  the  orthodiagonal  section.  The 
vertical  plane  i4,  of  f  E,  is  parallel  to  the  orthodiagonal  section,  and  is  lettered  simply 
ii  ;  and  the  plane  i-l,  of  the  same  figure,  is  parallel  to  the  clinodiagonal  section,  and 
18  lettered  t-i.  The  angle  0 a *-{=&,  or  the  inclination  of  the  vertical  axis;  while 
Oa  f.i=90°,  and  i-t  At4==90^     The  clinodiagonal  section  is  the  plane  of  symmetry. 

28.  The  domes  havmg  the  planes  parallel  to  the  clinodiagonal  are  called  clinodomes^ 
and  are  lettered  with  an  accent  over  the  i,  thus,  14  (14  in  f.  E),  24. 

29.  The  domes  parallel  to  the  orthodiagonal  are  hemidomes,  the  planes  in  front  at 
top  being  unlike  in  inclination  those  in  nront  below,  each  being  a  hemidome  ;  one 
series  is  opposite  the  acute  intersection  of  the  axes,  and  is  the  plus  series,  lettered  14, 
34,  etc ;  the  other  is  opposite  the  obtuse,  and  is  lettered  -14,  -24,  etc. 

30.  The  octahedral  planes  are  all  hemioetahedral,  and  +  and  —  are  used  in  the 
symbols  in  the  same  manner  as  in  the  symbols  of  the  hemidomes.  Thus  in  fig.  E, 
if  the  angle  between  the  upper  0  and  the  front  plane  i4  is  obtuse,  then  the  upper 
planes  1, 1,  in  front  would  be  -1,  -1,  and  the  corresponding  planes  below,  -f  1,  +1} 
written  usually  1,  1. 

31.  If  the  clinodiagonal  b=l ;  half  the  front  angle  of  the  prism  /  (over  i4)  be 
called  JT,  half  the  summit  angle  of  the  clinodome  14,  ^ ;  the  supplement  of  t4  a  i^ 
(=0ai4 — 0)  be  called  ^*  and  supplement  of  0ai4  be  v;  and  0  be  used  aa 
above  explained ;  then, 

c:=sin  (7 tan  X.      asc-4*sin  (7 tan  -r=sin  v-rsin  |x=sin  {0 — lu) -i-sin /a. 

F.  TricUnic  System^  (Also  called  Doubly  Oblique,  Tetartoprismatic,  Anorthic,  Ein- 
ond-eingliederige.)  82.  The  three  axes  are  unequal,  and  obliquely  and  unequally 
inclined.  Angles  of  90°  and  \^5l^  are  not  met  with  in  Triclinic  crystals.  Examples, 
figures  on  pp.  297,  ^88,  349. 

88.  The  crystallographic  symbols  used  in  this  work  are  essentially  those  of  Nau- 
mann,  the  author  of  the  svstem  of  crystallography  which  is  followed.  The  only  dif- 
ference is  that »,  the  initial  of  infinity,  is  suostituted  for  the  symbol  oo,  and  the  P  is 
dropped,  it  being  in  almost  all  cases  unessential.  Thus,  P,  2P,  4P2,  ooPoo , 
QoFj  c»P2,  8p2,  of  Naumann,  are  P  or  1,  2,  4-2,  f4,  i  (or  /),  f-2,  8-5,  of  tiiis  work. 
And  in  the  rhombohedral  section  of  the  hexagonal  system,  for  B^  2i2,  ZB,  i?*,  2i^, 
of  Naumann,  are  here  written,  B,  2,  8, 1',  2*.  Moreover  0  or  o  is  written  for  the 
basal  plane.  The  distinction  of  capital  or  small  letter  in  the  symbols  is  mathemati* 
cally  of  no  importance. 

34.  In  the  orthorhombic  system  the  shorter  lateral  axis  is  made  the  unit  in  this 
work.    The  axes  are  lettered  a,  by  c,  in  different  systems,  except  in  that  of  Miller  (oi 
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pTODeilj  WhewelFs),  who  lUMS  the  letten  hfl^kftm^  indicet.''  referring  to  the  axe% 

iQ  tne  order  here  written : 

YertioaL  BrMhydiagonaL  ICaerpdiagoitti 

In  this  work  a  h  c 

In  Naumann  a  e  b 

In  Weiss  and  Rose  cab 

InMiUer  k  I  h 

For  the  tetragonal  system  the  axes  are  the  same,  except  that  fr==c.  In  the  mono- 
clinic: 

YertioaL  OlinodiagonaL  OrtiioduigDiiaL 

Naumann  and  this  work  a  b  c 

Weiss  and  Rosa  e  a  b 

MiUer  i  I  k 

The  following  are  convenient  simple  mles  for  use  in  connection  with  ciystallo* 
graphic  measurements  and  calcuhitions : 

35.  If  a  plane,  p,  replaces  the  edge  hetween  any  other  two,  9,  /,  making  parallel 
mtersections,  the  sum  of  the  angles  between  p  and  the  two  planes  s,  t,  equals  180 
plus  the  inclination  of  8  on  t,  Jf  the  planes  s,  t,  meet  at  OO**,  the  sum  of  these 
angles  equals  180'*+ 90''=270'' ;  and  if  the  angles  are  equal,  each  is  135" ;  if  the 
planes  «,  ^  meet  at  110%  the  sum  of  the  two  angles  equals  180°  +  110"=290* ;  and 
if  one  is  130%  the  other  will  be  160% 

36.  On  p.  xzvi,  the  relation  between  the  symbols  and  the  tangents  of  the  inclina- 
tions of  planes  lying  in  zones  between  rectangular  axes  (which  zones  can  be  made  to 
be  vertical  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out  The  same 
method  holds  for  all  vertical  zones  in  th^  tetragonal  system,  and  for  those  that  be- 
come vertical  on  putting  the  crystal  on  its  plane  14  ;  also  for  all  the  zones  which  are 
made  vertical  by  placing  a  monoclinic  prism  on  its  £ice  i-i,  that  is  the  zone  of  clino- 
domes,  the  zone  of  vertical  prisms,  and  all  zones,  then  vertical,  of  hemioctahedrons ; 
dlso  for  all  the  vertical  zones  of  the  hexagonal  prism,  and  hence  for  the  zone  of  rhom- 
bohedrons  of  any  species,  or  vertical  zones  of  scalenohedral  planes. 

37.  For  the  transfer  of  A  /  it  of  Miller's  system  into  the  system  of  this  work,  take 
the  reciprocals.  Thus  if  symbol  is  212,  the  reciprocals  are  ^,  1,  ^,  the  last  i  refer- 
ring to  the  vertical  axis.  As  the  relation  of  the  lateral  axes  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  la  that  which 
would  be  here  designated  1-2.  So  1  :  1  :  3  becomes  1:1:^,  whence  the  s3rmbo 
^ ;  or  315  becomes  i,  1»  ^»  or  1, 3, } ;  whence  |-3 ;  and  in  the  orthorhombic  system 
the  3  in  }-3  would  have  tne  short  mark,  or  be  written  }-i{ ;  while  135  would  give 
the  symbol  |-S. 

38.  In  hexagonal  forms  the  change  is  less  simple,  and  the  method  for  it  is  hardly 
intelligible  to  one  not  knowing  something  of  both  systems.  The  axes  of  Miller,  in- 
stead of  being  those  of  fig.  A,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
is,  at  right  angles  to)  the  alternate  faces  of  the  pyramid ;  they  are  therefore  three  in 
number,  and  the  planes  are  thus  referred  to  axes  parallel  to  the  rhombohedral  edffe. 
The  planes  in  fig.  A,  according  to  Naumann's  system,  are  all  of  one  kind  in  uie 
hexagonal  section  of  the  hexagonal  system,  but  of  two  lands,  B  and  -22  (or  1  and  -1) 
in  the  rhombohedral  section.  In  Miller's  sprstem  they  are  of  two  kinds  in  both  sec- 
tions, the  distinction  between  the  two  sections  not  being  entertained. 

The  axes  a,  5,  c,  of  any  plane  in  the  hexagonal  system  of  Naumann,  have  the  fol* 
lowing  values  in  terms  of  A  Ir  /  of  Miller  :* 

*  Furnished  the  author  for  this  place  by  Prafl  J.  P.  Oooke,  of  Harvard. 
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.         /8(l-h2cosr)  .         - 


A+ifc+^V    2(1— cosy)  ''""^— *  """^-A 

Bat  in  using  these  equations  strict  attention  mast  be  paid  to  the  signs,  as  ifc  inns' 
tiated  in  the  examples  below.  The  anrie  7  is  the  angle  between  the  axes  in  M.ller's 
system,  which  equals  the  facial  angle  of  the  rhomb  face  at  the  vertex  of  the  rhombo- 
iiedron  JR.  ' 

The  equations  gire  the  trae  ratios  of  Naumann's  axes ;  but  these  ratios  often  have 
to  be  reduced  to  whole  numbers,  or  otherwise  modified,  to  obtain  precisely  the  values 
used  in  Naumann's  symbol.  The  second  member  in  the  equation  for  a  gives  the 
length  of  the  axis  ma  in  any  form  ;  the  first  member  in  it  is  all  that  is  required  foi 
the  value  of  m  in  the  symbol,  while  the  second  is  the  value  of  a, 

Tho  following  are  some  examples: 

In  f.  564  (p.  67  2X  plane  H^  which  is  100  of  Miller,  gives,  on  substituting  the  values  of  hkif  and 
working  the  equations,  a:b:  c=l  : » (infinity) :  -1.  The  parameters  of  the  plane  in  Naumann's 
system  for  the  vertical  and  three  lateral  axes  are  1  :  1  :  1  :  f. 

Tlie  plane  f,  to  the  right,  is  2TT  of  Miller ;  whence  a:  h  '*  c=i  :  i  :  -3,  which,  since  a  and  b  fire 
each  infinity,  is  equivalent  to  i  :  t :  -1. 

The  plane  -2,  to  the  right,  is  iTi  of  Miller;  whence  a:b:  e=l  :  i  :  t'=2  :  1  :  t ;  the  Nau- 
mann  ratio  for  this  plane  is  2  :  1  :  1  :  i. 

Plane  -}  is  332  of  Miller;  whence  a:b:  e=i  :  i  :  -4= J  :  -1  :  -!• 

The  left  npper  plane  1*  is  20T  in  Miller;  whence  aib  :  e=l  :  ~1  :  H=3  :  -3  :  -1,  givmg  the 
Naumann  symbol  3-3,  from  whidi  comes  its  equivalent  scalenohedral  symbol  1*. 

The  left  upper  plane  i*  is  Miller's  310 ;  whence  a:b  :  c=ri  :  -1  :  H=f  :  -^  :  -1 ;  giving  the 
Naomann  symbol  |-S,  and  its  equivalent  i*. 

The  right  upper  of  the  two  adjoining  planes,  ^  in  f.  664^  is  301  of  Miller ;  whence  a:b  :  c- 
i  :  1  :  -^.    This  is  apparently  a  different  result  firom  the  last    But  calculating  tho  length  of  the 
fourth  of  Naumann's  parameters,  it  gives  A=A+(n— 1)=:^+(->^— 1)=^,  from  which  it  follows 
that  tho  parameters  of  the  plane  are  i :  1 :  i :  -i ;  and  on  calculating  the  fourth  parameter  in 
the  preceding,  ^  would  be  obtained,  proving  that  both  are  really  the  same  plane. 

5.    NOMENCLATUBB. 

!•  The  termination  ite8  or  itia  (the  original  of  ite)  was  used,  according  to  system, 
among  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  i1 
bebg  one  of  the  regular  Greek  suffixes.  It  was  added  (as  ite  in  these  recent  limes) 
to  the  word  signifying  a  quality^  constituent^  use^  or  locality  of  the  stone. 

Some  of  the  examples  are:  Hosmatites^  from  the  red  color  of  the  powder 
Chhritisy  from  the  green  color ;  Steatites^  from  the  greasy  feel ;  DendritiSy  from  a 
resemblance  to  a  tree  or  branch ;  Alabastritis,  for  the  stone  out  of  which  a  vase 
called  an  alahastron  was  made ;  Basanites,  from  the  word  for  touchstone ;  Siderites^ 
from  the  word  for  iron ;  Arff^yritiSj  from  the  Greek  for  silver ;  Syenitis^  from  the 
locality^  Syene  in  Egypt ;  Memphitis^  for  a  marble  from  Memphis  in  Egypt 

2.  The  only  modem  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons, 

Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mmeralogy.  The 
earliest  example,  as  far  as  ascertained,  was  his  naming  what  von  Bom  had  called  Green  Mica 
(Mica  viridis),  Torberite^  after  its  investigator,  tho  chemist  Torber  Bergmann  (more  correctly  written 
Torbemik  by  s<Mne  mineralogists  of  last  century,  as  Bergmann  wrote  his  name  in  Latin,  the 
language  of  his  scientific  works.  Torbemus  Bergmann).  The  name  encountered  objections ;  and 
Werner,  in  view  of  Bergmaun's  announcement  (after  same  incorrect  triiJs)  that  the  mineral  was 
a  coppei  ore,  substituted  in  1789  the  name  CkakoUte.  He,  however,  immediately  alterward  (early 
in  1790)  showed  that  he  saw  nothing  bad  in  the  style  of  name  by  designating  other  new  species 
PrehniU  and  WiiherUe,  the  former  after  Ool.  Prehn,  the  discoverer,  and  the  latter  after  Dr. 
^tbering:  the  discoverer  and  analyst  of  the  species.  The  same  year  Estner,  a  mineralogist  oif 
Viennai  isnued  a  pamphlet  against  the  Werner  school,  with  the  tide  "Freymiithige  Qedaukao 
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aber  Herm  Inspector  "Womer'a  Yerbessemngen  In  der  ICneralogle  "  etc.  (64  pp.  16mo,  1790),  ii 
which  he  makes  light  of  Werner's  labors  in  Uie  scienoe,  and  under  the  head  of  Ptthnite  ridiculxi 
this  method  of  creating  a  paternity,  and  providing  the  diildless  with  children  to  hand  down  their 
names  to  posterity  (p.  25).  Sudi  names  were,  however,  too  easily  mada  too  pleasant,  as  a 
general  &ing,  to  giye  and  reoeire,  and  withal  too  ft-ee  from  real  objection,  to  be  thus  stopped  oli; 
and  thej  have  since  become  numerous,  eyen  Vienna  contributing  her  full  share  toward  their 
multiplication. 

«  As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added  that  Werner, 
when  it  was  proved  that  his  ekalooliie  was  an  ore  of  uranium  with  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  simply  Uranglimmer 
(Uranium  mica);  and  Karsten,  in  his  reply  to  Abb^  Estner  (Berlin,  1793,  80  pp.  I'imo),  makes 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  after  persons,  aa  tiie  latter  could  never  turn  out  erroneous  in  signification. 

Werner,  in  an  article  written  in  defence  of  his  introduction  of  this  dass  of  names  (Bergm.  J^  L 
108,  1790),  mentions  the  case  of  Obsidian  (more  properly  Obaian)  as  a  precedent  from  Pliny,  Obsian 
being,  as  Pliny  states,  the  reported  disooverer  of  the  substance  in  Ethiopia.  But  this  Is  not 
stricUy  an  example.  For  Pliny  uses  Ohsian  not  as  a  subatantive,  but  as  an  adjective ;  the  mineral 
was  not  Obsiafif  but  Obdian  glass  or  Chsian  stone;  viirwn  obsianwn^  lapis  dsianus,  and  obsiana 
[vitra],  occurring  in  the  course  of  &e  paragraph.  The  addition  of  the  termuiatipn  He  to  Obsian 
would,  accordiDg  to  mineralogical  method,  make  a  name  equivalent  to  Pliny's  lapis  obsianus. 
Names  of  persons  ending  in  an  (as  Octavian,  TertuUian)  were  common  among  the  Romans ,-  and 
this  is  BO  far  reason  for  avoiding  the  termination  in  names  of  stones. 
Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

8.  The  ancient  origin  of  this  termination  ite^  its  adoption  for  most  of  the  names 
in  modem  mineralogy,  its  dbtincdve  character  and  convenient  application,  make  it 
evidently  the  trae  basis  for  uniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under 
Bystem ;  that  is,  it  should  be  made  characteristic  of  a  particular  natural  ffronp  of 
species,  and  be  invariably  employed  for  the  names  in  that  group ;  and  its  use 
snould  not  be  a  matter  of  choice  or  fancy  with  describers  of  species. 

As  a  matter  of  fact,  several  other  terminations  are  in  use,  but  wholly  without 
reference  to  any  such  system.  The  most  common  of  them  is  ine ;  but  it  has  not 
been  employed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
so  restricted ;  it  belongs  by  adoption  and  long  usage  to  chemistry,  and  should  be 
left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be 
made  in  existing  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  Quartz^  Gametj  Gfyp9um,  Realgar^  Orpitnenty  with  the  names 
of  the  metals  and  gems,  wluch  are  part  of  general  literature,  must  remain 
unaltered.  Mica  and  FeltUparj  equally  old  with  Quartz,' have  become  the  names 
of  groups  of  minerals,  and  are  no  longer  applied  to  particular  species.  Fluor 
was  written  fluorite  last  oentury  by  Napione.  Blende^  although  one  of  the 
number  that  might  be  allowed  to  stand  among  the  exceptions,  has  already  given 
pUce  with  some  mmeralogists  to  Sphalerite^  a  name  proposed  by  Haidinger  (because 
blende  was  applied  also  to  other  species)  in  1845,  and  signifying  deception^  like 
Blende.  Galena  was  written  Galenite  by  von  Eobell  some  years  since.  Orthoclase, 
Loxockse,  Oligochtse  might  bo  rightly  lengthened  to  OrthocUmte^  etc  But  the 
termination  close  (from  the  Greek  for  fracture)  is  peculiar  to  names  of  minenda, 
and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the  Feldspar 

oup.     It  seems  better  that  it  be  avoided  elsewhere.      Many  other  examples  will 

found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  last  century,  when  the  science  of  minerals  was  takinff  shape,  and  progress 
In  chemistry  was  helpmg  it  forward,  there  was  an  effort  on  one  side  to  Introauce,  nnder  thd 
j^fluenoe  of  Unnsous,  the  doable  names  of  Botany  and  Zoology ;  and  on  the  other,  under  th« 
Jiflaenoe  of  Oronstedt  and  Bergmann,  names  expressive  of  chemical  composition,  as  fkr  as  it  was 
ascertained ;  and  the  two  methods  have  had  their  adyooates  tOl  late  in  the  present  rjentury.    Bo^ 
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at  like  same  time^  tiie  neoesaily  of  single  names  was  reoogtuxed  by  most  of  the  early  mineralo- 
gistB ;  and  in  the  spirit  of  the  system  which  had  made  its  appearanoe  among  the  Greeks  and 
Romans  out  of  tlie  genius  of  the  Greek  language,  they  almost  unifonnly  adopted  for  the  new 
names  the  termination  ite. 

Thus  we  haye  fh>m  Werner  the  names  Torberite,  Chalcolite,  Graphite,  Prehnite,  Witherite,  Bora 
cite,  Augite,  Pistadte,  Finite,  Aragonite,  Apatite,  Leucite,  Cyauite  (Kyam'te) ;  and  from  other  sources 
ir  the  same  century,  Zeolite,  ActinoUte,  Tremolite,  Coccolite,  Arendalite,  Balkalite,  Melanite, 
Staurolite,  €iepidoUte,  OryoUte,  COuastolite,  Oollyrite,  Agalmatolite,  Sommite,  Moroxite,  Pharmaco- 
lite,  Strontianite,  Delphiuite,  Titanite,  Geylanite,  Gadolinite,  KubeUite,  Sahh'te,  Wemerite,  Scapo- 
lite,  MeUite,  etc. 

The  termination  ine  was  also  adopted  for  a  few  names,  as  Tourmaline,  Olivine,  Mascagnine, 
Serpentine ;  and  an  in  Vesuvian ;  but  the  great  bulk  of  the  names  were  systematically  termi- 
nated in  tfa:' 

With  the  opening  of  the  present  century  (in  1801),  Hauy  came  forward  with  his  groat  work  on 
Crystallography,  and  in  it  he  brought  out  a  yariely  of  new  names  that  defy  all  system,  having 
nothing  of  the  system  of  the  earlier  science,  and  no  substitute  of  his  own.  Foi^tting  that  the 
unity  of  law  whi<^  he  had  found  in  nature  should  be  a  feature  of  scientific  language,  he  gave 
to  his  names  the  following  terminations : 

ane^  in  Cymophane ;  ase^  in  Eudaae,  Idocrase,  Anatase,  Dioptase ;  astej  in  Pleonaste ;  o^  in 
DiaOaige ;  eMy  in  Disthene,  Sphene ;  ^in^  in  Amphigene ;  t'de,  in  Staurotide ;  ime,  in  Analcime ; 
oft,  in  Amphibole ;  ame,  in  Aplome,  Harmotome ;  om,  in  Orthose ;  oie^  in  Actinote,  Epidote ;  yre, 
in  Dipyre ;  ype,  in  Mesotype.  And  the  true  mineralogical  termination  tie  he  admitted  only  in  the 
few  follov^ing :  Axinite,  Moionite,  Pycnite,  Stilblte,  Grammatite. 

Haiiy  had  commanded  so  great  and  so  general  admiration  by  his  brilliant  discoyeries  in  crys- 
tallography, and  by  the  benefits  which  he  had  thus  conferred  on  mineralogical  scieDoe,  that  hib 
names  wiUi  their  innoyations  were  for  the  most  part  immediately  accepted  eyen  beyond  the  limits 
of  France,  although  a  number  of  them  were  substitutes  for  those  of  other  authors.  Some  of 
Werner's  names  were  among  the  rejected ;  and  a  break  was  thus  occasioned  between  German 
and  French  mineralogy,  which  will  not  be  wholly  remoyed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

The  substitutes  among  Haiiy 's  names  In  the  1st  edition  of  his  Crystallography  (1801)  are  the  fol- 
lowing: 

Amphibole,  for  BorrMende  of  last  century  and  earlier. 

Orthose,  for  Ikldspar, 

pyroxene,  for  Augiie  of  Werner,  and  Volcanite  of  Delam^herie.  [Delam^therie  was  a  contem- 
porary of  Hauy  at  Paris,  the  author  in  1792  of  an  edition  of  Mongez*s  Manuel  du  Mineralogisie 
(after  Bergmann's  Sciagraphia) ;  in  1797,  of  an  ambitious  speculatiye  work  entitled  Theorie  de  la 
Hhre,  the  first  two  yolumes  of  which  consisted  of  a  Treatise  on  Mineralogy;  in  1811,  1812,  of 
Lefonsde  Mineralogies  m  2  yols.,  and  for  a  number  of  years  principal  editor  of  the  Journal  de  Fhy- 
sigw.  He  gaye  offence  to  Hauy  by  some  of  his  early  publications.  Haiiy's  mineral  Euclase  is 
described  in  ftill  by  Delamdtherie  in  the  Jowmal  de  Physique  for  1792  (some  years  in  advance  of 
Hau/s  description  of  it),  without  crediting  the  name  or  anything  else  to  Haiiy;  but  fiye  yearp 
later,  in  his  Thiorie  de  la  Terre^  he  inserts  the  spedes  with  Aill  credit  to  Haiiy.] 

Qymophane,  for  Ckrysoberyl  of  Werner. 

Idocrase,  for  Vesuvian  of  Werner. 

Pleonaste,  for  Ceylantie  of  Delametherie. 

Disthene,  for  Oyaniie  of  Werner. 

Anatase,  for  Octahedriie  of  de  Saussure,  and  Oieanite  of  Belam^erie. 

Sphene,  for  TUanUe  of  Klaproth. 

Nepheline,  for  Sommtie  of  Delametherie. 

Triphane,  for  Spodumene  of  d'Andrada. 

Amphigene,  for  LeucUe  of  Werner. 

Actinote,  for  AcUnoltie  of  Eirwan,  and  ZiOerOitie  of  Delam^herie. 

Epidote,  for  ThaUtie  of  Delametherie,  Delphimte  of  de  Saussure,  and  Arendalite  of  Earsten 

Axinite,  for  YanolUe  of  Delametherie. 

Harmotome,  for  Andreolite  of  Delametherie. 

Grammatite,  for  TremoUte  of  Pinu 

Staurotide,  for  Siauroltie  of  Delametherie,  and  OrenaHie  of  de  Saussure. 

And.  later,  FarantMne^  for  ScapMe  of  d'Andrada,  and  Rapidoliie  of  Abildgaard. 

Part  of  the  changes  were  made  with  good  reason ;  but  others  were  wholly  unnecessaiy 
Haiiy  was  opposed  to  names  from  localities,  and  hence  seyeral  of  the  displacements.  He  objectod 
also  to  names  based  on  yariable  characters,  and  characters  not  confbed  to  the  species.  Moroorer, 
as  his  pupil,  Lucas,  observes  (hi  giving  reasons  for  rejecting  the  name  Scapoftie  and  substitutiaj, 
P>armUMne\  **  le  vice  du  mot  Itie,  qui  s'applique  tk  toutes  les  pierres,  ne  pouyoient  plus  conrenii 
A  oecte  substanoe  du  moment  od  elle  serolt  reconnue  pour  un  espdce.**    Haliy's  own  names  are 
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remarkable,  in  general,  for  their  indeflniteness  of  signifioation,  which  makes  them  etTmologicoll} 
nearly  as  good  for  one  mineral  as  another,  and  Tery  bad  for  almost  none ;  as.  for  example,  JHoL 
lage,  which  is  from  the  Greek  for  diffiermce;  Analdme^  from  weakness  in  Greek;  Orthose^  from 
straiglU  in  Greek ;  Epidote,  from  irtcrease  in  Greek;  AruUase^  Arom  erection  in  Greek,  interpretc  \ 
hj  him  as  equivalent  to  length;  Idocrase^  from  I  see  mixho'e  m  Groek,  etc.  His  name  JPyroxen^, 
which  he  defines  ?i6ie  ou  ttranger  dans  U  domaine  du  fsu^  is  an  unfortunate  exception,  as  of^o 
remarked,  the  mineral  being  the  most  oommon  and  uniyeraal  constituent  of  igneous  rocks. 

Beudant  succeeded  Haiiy,  and  had  the  same  want  of  system  in  his  ideas  of  nomenclature.  Find* 
ing  occasion  to  name  Yarious  mineral  species  which  till  then  had  only  chemical  names,  he  adopted 
Haiiy's  method  of  miscellaneous  terminations,  but  indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  In  his  work  we  find  the  termioution  ese^  in 
Apherese,  Aphanese,  Neoctese,  Acerdese,  Mimetese ;  ise,  in  Leberkise,  Sperkise.  Harkise  (only 
German  words  Gallicized) ;  Melaconise,  Zinconise,  Orocoise,  Stibiconise,  Uraoouise ;  om,  in  Argy- 
rose,  Argyrythrose,  Psaturose,  Aphthalose,  Khodalose,  Siderose,  Elasmose,  Exanthalose,  Cyanose, 
Melinose,  Disomose ;  ase^  in  Neoptase,  Discrase ;  ime,  in  Ypoleime ;  de^  in  Exitele ;  while  names 
ending  in  tne  are  greatly  multiplied. 

In  Germany,  the  tendency  has  always  been  to  uniformity  through  the  adoption  of  the  termina- 
tion t^  Breithaupt  has  been  so'knewhat  lawless,  giving  the  science  his  Plinian,  Alumian,  Sardi- 
nian, Asbolan,  eta ;  his  Castor  and  Pollux;  Glaucodot,  Homichlin,  Orthoclase,  Zanthooon,  etc. ; 
still,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidinger's  many  names 
are  always  right  and  good. 

0.  In  formiDg  names  from  the  Greek  or  Latin  the  termination  ite  is  added  to  the 
genitive  form  mer  dropping  the  vowel  or  vowels  of  the  last  syllable,  and  any  follow- 
ing letters.  Thus,  /ukOvxc^  makes  jx^Xavo^  {melanos)  in  the  genitive,  and  gives  the  name 
melanite.    The  Greek  language  is  the  most  approved  source  of  names. 

7.  In  compounding  Greek  words  the  same  elision  of  the  Greek  genitive  is  made 
for  the  first  word  in  the  compound,  provided  the  second  word  begins  with  a  vowel ; 
if  not,  the  letter  o  is  inserted.  Thus,  from  tup,  genitive  ^rupoff  (puros)^  and  opdo^ 
(arthos),  comes  pyrorthite ;  and  from  the  same  and  givoc  (xenos)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  syUa- 
ble,'and  when  done  with  judgment  it  is  not  objectionable ;  thus  melaconiie  has  been 
accepted  in  place  of  melanoconite.  But  magnoferrite  (as  if  from  the  Latin  magntu^ 
great,  and  ferrum,  iron\  for  a  compound  of  magnesia  and  iron,  or  calcimangite  for  one 
containing  lime  and  manganese,  are  bad. 

9.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  x  {k)  becomes  c,  and 
bUe  u  (u)  becomes  y. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  iU 
to  proper  names  in  modern  languages  (names  of  places,  persons,  etc.),  or  names  of 
characteristic  chemical  constituents,  is  allowable ;  but  malang  this  or  any  other  sylla- 
ble a  suffix  to  commxm  words  in  such  languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  Latin  are  objectionable ;  but  names  that 
are  half  of  Greek  or  Latin  and  half  of  a  modem  language  are  intolerable. 

12.  Law  of  Priority.  The  law  of  priority  has  the  same  claim  to  recognition  in 
mineralogy  as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the 
stability,  purity,  and  perfection  of  science,  and  not  to  insure  credit  to  authors. 

13.  Limitations  of  the  Law  of  Priority,  The  following  are  cases  in  which  a  name 
havingpriority  may  properly  be  set  aside : 

a.  When  the  name  is  iaentical  with  the  accepted  name  of  another  mineral  oi 
.Arlier  date. 

b.  When  it  is  glaringly  false  in  signification ;  as  when  a  red  mineral  is  declared  in 
its  name  to  be  black ;  e,  g,,  Melanochroite  (p.  630) ;  or  when  a  honey-yellow  mine* 
ral  is  made  to  be  ashen ;  e,  g,,  Melinophane  (p.  263). 

c.  When  it  is  put  forth  without  a  description. 

d.  When  pubhshed  with  a  description  so  incorrect  that  a  recognition  of  the  mine* 
ral  by  means  of  it  is  impossible ;  and  in  consequence,  and  because  also  of  the  rarity 
of  Bpecimensy  the  same  species  is  described   under  another  name  iriikout   tla 
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deflcriber's  knowledge  of  the  mberal  beanng  the  former  name.  When,  on  the  o  a- 
irary,  a  badly  descru>ed  but  well-known  old  mineral  is  redescribed  correctly,  there 
is  no  propriety  in  the  new  describer  changing  the  old  name. 

According  to  this  canon  it  might  seem  right  that  the  name  Emeryliie  stiovld  have  been  rabsts* 
tuted  for  Mmrgarite  (p.  506).  Tet  margarite,  though  incorrectlj  described,  whb  a  species  weU 
known  in  cabiiiets,  and  Dr.  Smith  manifested  his  appreciation  of  the  true  interests  of  science— 
the  end  of  all  canons— in  adopting  the  old  name  so  soon  as  he  had  ascertained  by  further  reseandi 
the  identic  of  his  spedea  with  margarite. 

e.  When  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thar 
Sagmite  was  properly  set  aside  for  ButUe  (p.  159). 

/  When  the  name  is  based  npon  a  variety  so  important  that  the  variety  is  best 
left  to  retain  its  original  name ;  particularly  where  this  and  other  varieties  of  the 
«>ecie^  introduced  originally  as  separate  species,  are  afterwards  shown  bv  investiga 
tion  tc  oelong  to  a  common  species.  Thus,  the  earlier  name  AugiU  is  properly 
retained  as  the  name  of  a  variety,  and  HaHy's  later  name  Pyroxene  accepted  foi 
the  group,  as  explained  on  p.  214. 

g.  When  a  name  becomes  the  designation  of  a  group  of  species :  as  Mica^  Chlorite, 

A.  When  the  name  is  badly  formed,  or  the  parts  are  badlv  put  together :  as  when 
ihe  terminal  9  of  a  Greek  word  is  retained  in  the  derivative ;  e.  g.,  aphanese  from 
d<l>ayr^g  ;  Melaconise  from  the  Greek  for  black  and  xovi; ;  Rhodaloae  from  the  Greek 
(or  ro9e<ol€Ted  and  aXoc  (halos),  the  genitive  of  oXc,  salt.  The  last  word  is  bad 
not  only  in  termination  but  in  wanting  an  h  before  the  a,  and  strictly  an  o  after  the 
d.  Also  Siderose  (spathic  iron),  Argyrose  (silver  glance),  ChalcosiTie  (copper  glance), 
from,  respectively,  (fi^Tjpoj,  apyupoj,  ;^aXxoj.  The  ancient  Greeks  showed  us  how  the 
derivatives  from  these  words  should  terminate  by  writing  them  Sideritu^  Argy- 
titiSy  Chalcitis. 

Ignorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunden 
under  any  law  of  priority. 

t.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §§  10,  11,  as  Harkise, 
from  the  German  Haarkies  (hair  pyrites) ;  ITupaphrite,  from  the  German  Kupfer* 
9chaum  ;  Bleinierite,  from  the  German  Blei-Niere. 

j.  When  a  name  has  been  lost  sight  of  and  has  found  no  one  to  assert  its  claim 
for  a  period  of  more  than  fifty  years ;  especially  if  the  later  name  adopted  for  the 
species  has  become  intimately  incorporated  with  the  structure  of  the  science,  or 
with  the  nomenclature  of  rocks.  Thus,  although  Thallite  and  Delphinite  ante- 
date Eptdote^  it  is  not  for  the  good  of  science  that  Epidote  should  be  thrown  aside. 
But  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the  law  of 
priority  may  be  allowed  to  have  its  course. 

The  right  to  recognition,  under  this  canon,  where  the  names  are  those  of  the  original  deacrfber 
of  the  species,  is  strong.  But  with  regard  to  names  introduced  for  well-known  old  species  to 
replace  earlier  chemical  or  provindal  names,  the  claim  is  feebler;  and  if  the  names  are  not  strictly 
according  to  rule,  or  are  unsatisfactoiy  in  mode  of  publication,  they  may  be  more  freely  modifieii^ 
abbreviated  if  desirable,  or  rejected  altogether.  Prof.  Chapman's  ^*  Practical  Kineralogy,**  pub- 
liflhed  in  England  in  1 843,  affords  examples  of  the  latter  kind,  and  has  occasioned  some  embar- 
rasament  The  work  was  by  an  author  at  that  time  unknown  in  the  science  (the  preface  says, 
an  engineer,  and  "  a  very  young  man  *') ;  it  was  small,  of  limited  circulation,  and  practical  in  Its 
object,  and  tiierefore  one  in  whidi  new  names  for  old  species  would  not  naturally  be  looked  for.  Ic 
1845,  SDiddhiger,  then  already  a  veteran  in  the  sdenoe,  the  author  of  several  works  on  minendogy, 
and  of  numerous  researches  in  its  various  departments,  issued  his  *'  Handbu(^"  in  which  also  a 
number  of  old  species  were  provided  with  mineralogical  names.  Through  Chapman's  publicaiioc 
Haidinger's  BreilihaupUie  is  anticipated  two  years  iij  Chapman's  HartmaimiUe ;  his  FrtUsiebenite, 
by  the  latter's  Donacargyriie ;  his  ChromUe,  by  the  latter's  ChroTnoferriie ;  his  Oi^pritefhy  Ruberitf, 
and  so  on.  Chapman's  names  have  ever  since  remained  unknown  or  forgotten;  while  Haidinger's 
have  liad  genond  aooeptance  among  the  mineralogists  of  Europe,  and  are  now  the  onrreot  namea 
U  baa  seemed  that^  after  so  long  a  period  of  oblivion,  it  would  be  doing  no  good  to  soienoe  to  djv 
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plaoe  the  latter,  and  a  naelesa  endeayor  to  attempt  It    The  la  ^er  English  MineraiOgies  of  Nioon 
(184dX  Brooke  &  Miller  (I852X  and  Greg  &  Lettaom  (1868),  contain  noao  of  Ohapman's  names. 

k.  Where  the  adopted  system  of  nomenclatare  in  the  science  is  not  conformed 
to.  In  accordance  with  this  last  principle,  the  author,  believing  that  the  system 
demands  that  the  names  of  species  should  have  as  fSur  as  possible,  as  above  explained, 
the  common  termination  it$,  has  changed,  accordingly,  a  number  of  the  names  in 
the  course  of  this  volume. 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  have  some  difiference 
of  form  from  tnose  of  minerals.  To  secure  this  end,  the  author  has  written  the 
dnal  syllable  ite  of  such  names  with  ay;  thus  Diorite,  Eurite,  Tonalite,  etc.,  are 
writtea  Dioryte^  Euryte^  Tonalyte,  The  y  is  ahready  in  the  name  Trachyte.  The 
author  has  allowed  Granite  and  Syenite  to  remain  as  they  are  ordinarily  written, 
since  they  are  &miliar  names  in  conmion  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Nameu  of  v.  EobelL 

6.   BiBUOaSAPHT. 

The  following  catalogue  contains  the  titles  of  the  works  which  are  referred  to  m 
the  following  pages,  with  their  abbreviated  titles.  As  the  value  of  these  references, 
and  of  the  various  historical  conclusions  deduced,  depends  on  their  having  been 
derived  from  the  original  publications  themselves,  the  aobreviated  titles  of  the  Jour- 
nals and  other  works  which  the  author  has  had  by  him  for  consultation  are  put  in 
black  letter ;  while  the  rest,  that  is  of  those  he  has  not  seen,  are  in  small  capitals. 
Some  titles  also  are  added  of  works  consulted,  but  not  referred  to.  Many  other 
titles  might  have  been  inserted,  a  considerable  number  from  the  author's  library ; 
but  they  would  swell  the  Ibt  without  increasing  much  its  value. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles,  and  of  the 
names  of  the  States  in  the  United  States  ^some  of  which  are  in  the  titles  and  other* 
in  the  observations  on  minerals^,  are  as  follows : 

Abbreviated  words. — Am,,  American ;  Can.,  Canada ;  Ch.,  Chemistry,  Chemical, 
Chcmie,  Chimie ;  Fr.,  French ;  G.,  Geolorical,  Geology,  Geologic,  Geologischen ; 
Germ.,  German  ;  J.,  Journal ;  if..  Mines ;  Min.,  Mineralo^,  Mineralogie,  Mineralo- 
gical ;  ^<.,  in  part ;  §.,  Quarterly ;  iS^c,  iS^rt.,  Science ;  Soc.,  Society ;  Z/§.,  Zeitschrift. 

Abbreviate  names  of  the  United  States. — Ala.,  Alabama ;  Ark.,  Arkansas ;  Cal,, 
California ;  Ct.,  Conn.,  Connecticut ;  Del.,  Delaware ;  Ga.,  Georgia ;  HI.,  Illinois ; 
Tnd.,  Indiana;  ITan.,  Kansas;  ITy.,  Kentucky  ;  J/e.,  Maine;  Mass.,  Massachusetts; 
Md.,  Maryland;  Mich.,  Michigan;  Minn.,  Minnesota;  Miss.,  Mississippi;  Mo., 
Missouri ;  iT.  Car.,  North  Carolina ;  JT.  IT.,  N.  Hamp.,  New  Hampshire ;  N.  J., 
New  Jersey;  N.  T.,  New  York;  0.,  Ohio;  Penn.,  Pennsylvania;  R.  I.,  Khode 
Island ;  S.  Car.,  South  Carolina ;  Tenn.,  Tennessee ;   Va.,  Virpnia ;  Vt.,  Vermont 

Other  abbreviations  are  explained  below.  The  catalogue  is  divided  into  three 
parts:  1.  Periodicals  not  issued  by  Scientific  Societies ;  2.  Publications  of  Scientific 
Societies ;  3.  Independent  works  or  publications. 

In  giving  abbreviations  of  the  pubhcations  of  Societies,  th$  name  of  the  place  where 
the  Society  is  established  is  in  all  cases  stated,  and,  for  the  sake  of  uniformity,  it  is 
made  the  last  word  in  the  abbreviated  title,  a  method  which  it  were  well  if  always 
followed.     For  the  prominent  journals,  and  the  serials  of  some  societies,  the  tim 
of  publication  of  the  successive  volumes,  or  of  the  volumes  of  every  successive  fiv 
years,  b  stated.* 

*  A  very  useful  table,  giving  the  date  of  publication  of  eaoh  volume  of  the  Journals  here  referre4 
80i  might  easily  be  oonstructed  from  the  facts  stated.    It  may  be  made  on  paper  ruled  in  squares, 
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1.  Periodieah  not  ismed  hy  SeUnHfie  Sodetise, 

AflL,  or  AlhandL     Afhandlingar  i  Fisik,  Eemi  odh  HinenLOgie^  ofa^  utgifhe  af  Hisinger  a 

Benelius.  Vol  1,  1806;  2,  *07;  3,  *10;  4,  *16;  5,  6,  '18 
Am.  J.  8oL  American  Journal  of  Scienoe  and  Arts.  Ist  BerieBi  60  yols.,  8to  ;  conducted  bj  B 
SUliman,  1818-1839 ;  with  B.  Silliman,  Jr.,  firom  1840.  Four  numbers  to  yoL  1,  and  two  tc 
subsequent  toIs.  VoL  1,  No.  1,  Aug.,  1818;  No.  2,  Jan.,  '19;  Na3,  Mar.,  M9;  No.  4 
June,  h9;  voL  2,  Ap.,  Nov.,  '20:  8,  Feb.,  May,  »2I;  4,  Oct.,  Feb.,  '21,  '22;  6,  June,  Sept 
^22;  6,  Jan.,  Mav,  '23;  7,  Nov.,  Feb.,  '23,  '24;  8,  May.  Aug.,  '24;  9,  Feb.,  June,  '26;  10, 
Oct,  F^b.,  *35,  ^26;  11,  June,  Oct,  '26;  12,  13,  Mar.,  June,  Sopt,  Dec.,  '27;  afterward 
regulaiij  on  the  first  of  April,  July,  Oct,  Jan. ;  vols.  14,  16,  in  '28,  '28-'29 ;  24,  25,  in  '38, 
'33-'34;  34,  85,  in  '38,  '38-'89;  then  regularly,  Jan.,  May,  July,  Oct,  36,  37,  in '89;  38, 
39,  in  '40 ;  48,  49,  in  '60 ;  60,  Index  Tolume. 

2d  ser.,  by  the  same  and  James  D.  Dana,  until  1865,  after  which,  by  B.  Silliman  and 
James  D.  Dana;  fh)m  1861,  aided  by  A  Gray  and  W.  Gibbs;  '63  to  '66,  by  L.  Agassis; 
ttom  '68y>  by  G.  J.  Brash  and  &  W.  Johnson ;  fW>m  '64,  by  H.  A  Newton.  2  vols  ann. ; 
I,  2,  1846;  11,  12,  '61 ;  21,  22,  '56;  »l,  32,  '61;  41,  42,  '66;  whence,  49,  50,  1870.  Aa 
index  to  10  ?ols.  in  each  vols.  10,  20,  30,  eta 

Ann.  Oh.  Annales  de  Chemie.  8yo.  Paris,  vols.  1-3, 1789 ;  4-7.  '90 ;  8-11,  '91 ;  12-16. '92 ;  16- 
18,  '93;  19-24,  '97;  25-27,  '98;  28-31,  '99;  then  regularly  4  ▼.  ann.;  82-36,  1800  ;  62- 
66,  '06;  72-75,  '10 ;  92-96,  96,  '16,  an  Index  to  vols.  31  to  60  hidusive.  Continued  in  the 
Ann.  Oh.  Phys.  (q.  v.). 

Ann.  Oh.  Pharm.  Annalen  der  Chemie  und  Pharmacie;  by  Wohler  and  laebig;  ftom  vol.  77, 
by  Wohler,  Liebig,  and  Kopp,  and  called  new  series.  8yo,  Leipzig  and  Heidelberg,  4  vols. 
ann.  VoL  1-4,  1832;  13-16,  '36;  33-86,  '40;  63-66,  '46;  73-76,  '60;  93-96,  '66;  118- 
116,  '60;  133-136,  '65;  163-156,  '70.  Bupplementband,  1,  1861;  2,  '62,  '63;  3,  '64;  4, 
'66,  '66. 

Ann.  Oh.  Phys.  Annales  de  Chemie  et  de  Physique;  at  first  by  Gay  Lussao  et  Arago.  8vo, 
Paris;  3  vols.  ann. ;  1-3,  1816;  16-18,  '21;  31-83,  '26;  46-48, '31;  61-63, '36;  73-75, 
'40.  Vols.  67-76  made  2d  ser.,  and  numbered  1-9.  Sd  ser.,  1-8,  '41;  16-18,  '46;  31- 
33,  '51 ;  46-48,  '56;  61-63,  '61 ;  67-69,  '63.    4th  ser.,  1-3,  1864;  16-18,  '69. 

Ann.  d.  Bff.  Annales  des  Mines.  8yo,  Paris.  Begun  in  1816  as  sequel  to  Journal  des  Mines; 
1  vol  a  year  until  1825,  and  subsequently  2  vols,  a  year.  Vol  1,  1816;  6,  '21;  10,  11, 
'26;  12,  18,  '26.  2d  ser.,  1,  2,  '27;  9,  10,  '31.  3d  ser.,  1,  2,  '32;  19,  20,  '41.  4th  scr^ 
1,  2,  '42;   19,  20,  '61.    6th  ser.,  1,  2,  '62;  19,  20,  '61.    6th  ser.,  1,  2,  '62. 

Anr.  Mm.  d'Hibt.  Nat.  Annales  du  Museum  d'histoire  naturelle  par  les  Professeurs  de  cet 
^tablissement,  MM.  Hauy,  Fourcroy,  Vauquelin,  Desfontaines,  A.  L.  de  Jusaieu,  Geofift'oy, 
Lacepdde,  eta    4to,  Paris ;  vols.  1-20,  2  a  year,  1808-1815. 

Ann.  Phil.  Annals  of  Philosophy.  2  vols,  ann.,  8vo,  London.  1st  ser.  by  Thos.  Thomson; 
▼ols.  1,  2,  1813;  11,  12,  *18;  15,  16,  '20.  2d  ser.,  vols.  1,  2,  1821;  11,  12,  '26.  Then 
merged  in  Phil.  Mag.  (q.  ▼.). 

B.  H.  Ztg.  Berg- und  httttonmannischo  Zeitung.  4to,  Liepzig,  1  vol  ann.  B^^  byHartmann, 
and  sometimes  called  Hartmann's  Zeitung.    Now  edited  by  B.  Kerl  and  F.  Wimmer.    Vol. 

1,  1842;  4,  '46;  9,  '60;  14,  '65;   19,  '60;  24,  '65;  29,  '7i». 

Bjluiio.  ZS.    Zeitschrift  f.  Physik  und  Mathematik ;  edited  by  Baumgartner  and  Bittingshausen. 

10  vols,  870,  1826-1832,  Wien. 
Bergm.  J.    Bergm&nnisches  Journal;  ed.by  A  W.  K5hler.  12mo,  Freyberg,  Sax.   1,2,  17 S8;  I, 

2,  '89;  so  to  '92;  I,  2,  '93,  by  Kohler  and  Hofltaiann.  Afterward,  Neues  Bergm.  J.,  of  K. 
AH.;  1,  1796 ;  2,  '98 ;  3, 1802 ;  4,  '16.  Contains  papers  by  Werner,  Hofitaiazm,  Elaproth, 
and  much  on  mineralogy. 

BfbL  Univ.  Bibliothdque  Uniyerselle  de  Geneve.  Begun  hi  1816.  In  1846,  4th  series  of  86 
Tola,  commenced,  and  the  scientific  part  of  the  Review  takes  the  title,  Archives  des  Sci- 
ences physiques  et  Naturelles.    6th  series  commenced  in  1868. 

Bmca  Am.  BflOn.  J.  The  American  Minoralogical  Journal ;  conducted  by  Archibald  Bruce,  M.D. 
Only  1  vol,  8vo.  Begun  Jan.,  1810 ;  No.  1,  62  pp.,  1810,  and  2,  to  p.  126,  '10 ;  8,  to  p. 
190,  '11 ;  4^  to  end,  p.  270,  '13. 

Can.  Nat.  Canadian  Naturalist  and  Geologist  8vo,  Montreal  YoL  1,  1866;  6,  '61 ;  8,  '68 ; 
2d  ser.,  vol  1,  '64;  2,  '66;  3,  '66. 

baying  the  years  in  succession,  beginning  with  1770,  at  the  top  of  the  columns  of  squares,  the 
titlea  of  the  several  journals  to  tiie  left,  and  the  number  of  the  volume  or  volumes  of  each  issued 
each  year  in  the  column  for  that  year.  Such  a  table  was  constructed  by  the  author,  with  refe- 
rence to  the  preparation  of  this  edition.  It  would  be  a  vast  benefit  to  science  if  a  series  of  such 
tables,  containing  all  journals  of  importance,  and  also  the  publicatious  of  societies,  could  be  madt 
>uc  and  engraved,  and  thus  placed  within  the  reach  of  students  in  scienoe. 
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Oan.  J.    (Adadiaa  Journal  of  Indastry,  fidenoe,  ftiid  Art     Toronto^  Oanada ;  Sd  aer^  vol  I 

1866;  6,  '60;  10,  '66;  11,  '66,  '67. 
Oh.  Qaz.    Chemical  Giazette,  by  W.  FranoLB.    8yo^  London;  1  Tol  ann.  after  ycL  1,  of  18^2,  3 
Oh-Newa.    Chemical  News;  edited  hjW.  Crookea.    Sm.  4to,  London,  2  ▼.  ann;  vols.  1,  2 

1860;  11,  12, '66;  21,  22, '70. 
Orell'a  Ann.    Chemische  Annalen :  hy  L.  Crell.    40  toIs.,  1 2mo,  Helmatadt  u.  Liepzig ;  Tola,  nnix.-  • 

bered  1,  2,  for  each  year,  from  1784  to  1803  induaiye. 
,I>ingler  J.    Folytechnisches  Journal :  by  J.  6.  &  £.  M.  Dingier.     3  Tola,  ann.,  8to,  Augsburg, 

Begun  in  1820;  voL  187,  in  1868. 
2>nblin  Q,  J.  Sci.    Dublin  Quarterly  Journal  of  Sdenoe ;  edited  by  Bev.  S.  Haughton.   6  yola, 

8vo,  1861-'6«,  Dublin. 
Ed.  J.  8ci.    Edinburgh  Journal  of  Science ;  edited  by  D.  Brewster  (often  called  Brewster's  J.\ 

8vo,  Edinburgh,  2  toIs.  ann.     1st  ser.,  yoL  1,  1824 ;  2,  3,  '25 ;  6,  7,  '27  ;  10,  *29.    2d  ser., 

ToL  1,  1829 ;  2,  3,  '30 ;  4,  5,  '31 ;  6,  '82.    Merged  in  FhiL  Mag. 
Bd.  Phil.  J.    Edinburgh  Philosophical  Journal ;  edited  by  Brewster  and  Jameson.   8vo,  2  yoUl 

ann.;  yoL  1,  1819;  2,  8,  'zO;  6,  7,  ''^2;  10,  '24;  edited  by  Jameson  alone,  11,  1824;  12, 

18,  '26 ;  14,  '26.    Becomes  Ed.  N.  PhiL  J.  (q.  y.). 
Ed.  N.  PhiL  J.    Edinburgh  New  Philosophical  Journal;  edited  by  FroC  Jameson  (often  called 

Jameson's  Journal).     8yo,  2  vols.  ann.    1st  ser.,  yoL  1,  1826;  2,  3,  '27;  12,  13,  '32;  22, 

23,  '37;  32,  83.  '42;  42,  43,  '47;  62,  63,  '62;  66,  67,  '64.     2d  ser.,  Yols.  1,  2,  1866;  11 

12,  '60;  19,  20,  '64.    Here  ends. 
Bbman's  Aboh.    ArciuY  fur  wisaenachaftliche  Bussland.     Begun  in  1841 ;  1  yqL  ann.    YoL  1, 

1841;  11,  '61;  21,  '61,  etc 
Qehlen'a  J.    Neuesallg.  Journal  dor  Chemie ;  by  A.  F.  Gehlen.   6  yoIs.,  Berlin ;  1, 1803 ;  2,  3,  '04; 

6,  '06.    2d  ser.,  under  the  title  Journal  fiir  die  Chemie  und  Physik  und  Mineralogie,  9 

Yols.,  Berlin ;  1,  2,  1806 ;  6,  6,  '08 ;  9,  '10.     Afterward,  Schweigger's  Journal  (q.  v.)  began 
*  at  Nurembeig. 
Oillx  Ann.    Annalen  der  Physik ;  oonducted  by  L.  W.  Gilbert    8yo,  Leipssig,  30  Yols. ;  Ibt 

series,  1799-1808;  then  80  yoIs.,  2d  ser.,  1809-'18;  then  Annalen  d.  Phys.  und  der  PhY- 

sikaUschen  Chemie,  16  yoIs.,  3d  ser.,  1819-23.    The  Yols.  of  the  soYcral  series  usually 

counted  consecutiYely;  1,  2,  1799;  afterward  3  Yols.  a  year,  3-6,  1800;  13-16,  '03;  28^ 

30,  '08;  48-6,  'IS;  68-60,  '18;  78-6,  '23;  76,  '24.    Afterward  continued  as  I'oggendorff'a 

Annalen  (q.  y.). 
J.  D.  M.    Journal  des  Mines.    8yo,  Paris.    In  monthly  nos.   2  y.  ann. ;  1,  2,  1797;  11,  12,  1802; 

21,  22,  '07  ;  31,  82,  '12;  37,  38,  '15.    Continued  after  in  Annales  des  Mines  (q.  y.). 
J.  de  Phya.    Journal  de  Physique.  4to,  Paris,  2  yoIs.  ann.    Edited  by  Abb^  Rozier  (and  hence 

caUed  Bozier's  J.\  for  yoIs.  1-43  (for  a  time  with  also  Mongez,  Jr.);  by  Delametherie 

for  vols.  44-84;  and  afterward  by  BlaiuYille.    Two  introductory  vols.,  1771, 1772;  vols.  1, 

2,  1773;   11,  12,  '78;  22,  23,  '83;  32,  33,  '88;  42,  43,  '98;  44,  46,  '94  (French  Ecvolu- 

tion);  46,  47, '98;  6%  57,  1803;  66,  67, '08  ;  76,  77. '13;  86,  87, '18;  94,  96, '22;  96,1823. 
J*  pr«  Oh.    Journal  far  praktische  Chemie.    8yo,  Leipzig,  3  vols.  ann.    Begun  in  1834;  first 

edited  by  Erdmann  A,  Schweigger^idel  (see  Schweiggor  J.) ;  from  1 838  by  £.  ft  Marchand; 

from  1862,  by  E.  A  Werther.     Vols,  1-3,  1884;  19-21,  '40;  84r-36,  '46;  49-61,  '60;  64- 

66,  '65;  79-81,  '60;  94-96,  '66;  109-111,  '70.    Preceded  by  J.  f.  pr.  und  (Ekonomische 

Chemie,  18  vols.  8yo,  3  vols,  ann.,  beg^n  in  1828. 
Jahrb.  Bfiin.    Jahrbuch  far  Mineralogie,  Geognoaie,  Geologic,  und  Petrefaktenktmde :  edited  by 

K.  C.  v.  Leonhard  ft  H.  G.  Bronn.    8yo,  Heidelberg,  1  yoI  ann.     1830-32,  4  Nos.  a  year; 

after  '32,  6  Nos.,  and  called  Neues  Jahrbuch  etc     Vol  1,  1880 ;  6,  '35 ;  1 1,  '40 ;  16,  '45 ; 

21,  '60;  26,  '55;  81,  '60;  36,  '66;  41,  '70. 
Arab.       )  Arsberattelser  om  framstegen  i  Kemi  och  Minendogi,  af  Jac.  Berzelius.    In  German, 
JTahresb. )     Jahresberidit  iiber  die  Fortsdiritte  der  Chomie  und  Mineralogie.    8yo;  usually 

designated  by  the  year.    Commenced  with  1821.    VoL  1,  1821;  11,  '31;  21,  '41;  80, 

1860 ;  the  last  three  vols,  by  Svanbcrg.    Continued  in  the  Giessen  Jahresbericht,  issued 

by  Llebig  ft  Kopp,  from  1847  to  '66 ;  by  F.  Zammin.r,  '67  ;  Kopp  ft  Will,  in  '58  ;  and  Wil] 

alone  from  *63  .^n.    The  first  vol  covers  the  years  1847,  '48. 
Kurst.  Aroh.  Min.    AichiY  fiir  Mineralogie,  Geognosie,  Bergbaa  and  Hiittenkunde.    26  vda. 

8yo,  1829-1866,  Berlin.     Edited  for  vols.  1-10  by  C.  J.  B.  Ejirsten;  later  by  Karsten  ft 
r  v.  Dechen. 

Kasin.  Abch.  Nat.    Archiv.  fur  die  gesammte  Naturlehre;  edited  by  K  W.  G.  Kastner.    8yq^ 

Nuremberg;     27  vols.,  8  vols,  ann.,  1824-'36. 
KelL  A  Tiedm.    Nordamcrikanischer  Monatsbericht  fiir  Natur-  und  HeOkunde ;  edited  by  Dr 

W.  Sleller  ft  Dr.  H.  Tiedemann.     4  vols.,  8yo,  Philadelphia.     VoL  1,  1860 ;  2,  3,  '51 

4, '52. 
>e'8  BCag.    Magasifl  fiir  die  Bergbaukonde,  by  J.  F.  Lempe.    Dreadon,  vols.,  Sjo,  1,  1786 

2,  3,  '86;  4^  '87;  then  1  yoL  ann.  till  11,  '94;  12,  '98;  13.  '99. 
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Unstitiit.  I/Iii8titafe|  a  weekly  journal  in  small  foL,  Paris,  1  yoL  aon.;  begun  in  1832.  3Glik 
year  or  yoL  in  1868. 

Kiflw  Nat.  Helybt.  Magasin  fur  die  Nalurknude  Helyetlens;  herausg.  A.  Hopfner,  Zurioh. 
Begun  in  1787. 

Moll's  Itfem.  Efemeriden  der  Berg-  und  Huttonkunde ;  edited  by  d  E.  yon  Moll.  6  yols. ;  1, 
1805,  at  MuDchen;  afterward  at  Niimberg,  2,  *06;  3,  '07;  i,  '08;  6,  *09.  Preceded  bj 
▼.  MoU*8  Jahrb.  t  B.  H.,  Salsbnrg,  5  yols.,  1797-1801 ;  and  Annalen  id^  Salzburg,  3  volu.. 
1802-*04. 

NichoUon's  J.  Journal  of  Natural  PhiloBopby,  Ghemistry,  and  the  Arts ;  by  Wm.  Nicholson 
Loiulon,  1st  ser.,  5  yols^  4to,  yol  1,  1797;  5,  1801.  2d  ser.,  36  yola.  8yo,  yoL  1,  l8o2 
36,  1813. 

Ntt  ILlg.    Nyt  Magazin  for  Naturyidenskabeme ;  by  0.  Langberg.    8yo,  CSiristiania. 

PhiL  Mag,  Philoeophioal  Magaidne.  8yo,  London.  Ut  ser.  by  TUloch,  2  or  8  yols.  a  year;  1 
2,  1798;  8-6,  *99;  6-8,  1800;  21-28,  '05;  80-32,  '08;  33,  34,  '09  (thence  2  y.  anu.);  35- 
36,  '10;  45,  46,  '15;  55,  56,  '20;  65,  66,  '25;  67,  68,  '26.  2d  ser.,  or  PhUoeophical  Maga. 
sine  and  Annals  of  Philosophy,  2  y.  ann.;  1,  2,  1827 ;  11,  '32.  3d  ser.,  London  A,  Edin- 
burgh PhiL  Mag.;  1,  1832;  2,  3,  '33;  12,  13,  '88;  22,  28,  '43;  82,  88,  '48;  36.  37,  '5a 
4th  ser.,  L.,  E.  A  Dublin  PhiL  Mag.,  1,  2,  1851 ;  11,  12,  '66 ;  21,  22,  '61 ;  81,  82,  '6b. 

Poggi  or  Fogg.  Ann.  Annalen  der  Physik  und  Chemie ;  edited  by  J.  C.  Poggendorff.  8yo^ 
Leipaig,  3  yols.  ann.  Preceded  by  QQbert's  Annalen  (q.  y.).  Vols.  1,  2,  1824 ;  3-5,  '25 ; 
18-20,  '.SO;  27-29,  '38;  80,  Index  yoL;  31-83,  '84;  34-86,  '86;  49-61,  '40;  o.3-66,  '45; 
79-81, '50;  94-96, '66;  109-111, '60;  124-126, '66;  139-141, '70. 

Q»  J.  Sol.  Brandes'  Quarterly  Journal  of  Science.  8yo,  2  yols.  ann.  after  1819.  Published  by 
the  Royal  Institution.  VoL  1,  1816;  2,  8,  '17,  '17-'18;  4^  6,  '18;  6.  7,  8,  '19;  9,  10,  '2U; 
19,  20,  '25;  27,  28,  '29. 

Biso.  Oen.  SoL  Eecords  of  General  Science ;  by  Thos.  Thomson.  4  yols..  8yo,  Edinburgh.  Vols. 
1,  2,  1885 ;  8,  4,  '36. 

R«vista  Minera.  Beyista  Miners,  Periodioo  cientiflco  6  industrial  redactado  por  una  Sociedad 
de  Ingenieros.     2  yols.,  8yo,  Madrid.    YoL  1,  1850;  2,  '51. 

86li«rer*8  J.  AUgemeines  Journal  der  Ohemie ;  conducted  by  A.  N.  Scherer.  10  yols.,  Leip- 
zig und  Berlin;  1,  1798;  2,  3,  1799;  6,  7,  1801;  10,  '03.  Oontinued  as  Gehlen's  Jour- 
nal (q.  y.). 

Sohweigg.  J.  Journal  fir  Chemie  und  Physik ;  conducted  by  J.  S.  0.  Schweigger.  Niimberg, 
8ya  Also  under  the  title  Jahrbuch  der  Chemie  und  Physik.  3  yols.  a  year;  1-3,  1811; 
16-18,  '16;  28-30,  '20;  afterward  i.ssued  by  Schweigger  A,  Meinecke;  then  by  J.  S.  C. 
Schweigger  A  Fr.  W.  Schweigger-Seidel;  then  by  Ft.  W.  Schweigger-Seidel ;  31-38, 
1821 ;  46-48,  '26;  61-63,  '81 ;  67-69,  '33.  The  next  year  began  the  J.  pr.  Ch.  (q.  y.\ 
by  Erdmann  A,  Schweigger-SeideL 

Tksoh.  BAin.  Taschenbuch  tur  die  gesammte  Mineralogle,  yon  0.  C.  Leonhard.  18  yols.,  12mo, 
Frankfhrt  a.  M.,  1  yoL  ann.    VoL  1,  1807 ;  4,  '10;  9,  '16  ;  14,  »20 ;  18,  '24. 

2.  Trantaetions^  etc.^  of  Scientific  Societies, 

Abh.  Ak.  Berlin.    Abhandlungen  der  koniglichen  Preuss.  Akademie  der  'Wissenschaften  so 

Berlin.    4tQ,  Berlin.    VoL  1  (for  1804-181 1)  issued  in  1815. 
AmbamdIm  Sehk.  GrB&  Franktubt.    Abhandlungen  yon  d.  Senkenbergischen  naturforschenden 

QeseUschaft  zu  Frankfurt  Begun  in  1854.  YoL  yii.  in  1868. 
Ak.  H.  Stockholm.  K.  Yet-Academinens  Handlingar,  Stockhohn. 
Amer.  Assoc,    Proceedings  of  the  American  Association  for  the  Adyancement  of  Science.  8ya 

YoL  1,  meeting  at  Philadelphia  in  1848 ;  2,  at  Cambridge  in  '49;  3,  at  Charleston  in  '50; 

4,  at  N.  Hayen,  '50 ;  5,  at  Cincinnati,  '61 ;  6,  at  Albany,  '61 ;  7,  at  Cleyeland,  '63 ;  8,  at 

Washington,  '54;  9,  at  Proyidence,  '65;  10,  at  Albany,  '66;  11,  at  Montreal,  '57;  12,  al 

Baltimore,  '58;  13,  at  Springfield,  '69;  14^  at  Newport,  '60;  16,  at  BufEftlo^  '66;  16,  at 

Burlington,  '67. 
Ann.  Lye  N.  Hist.  N.T.    Annals  of  the  I^oeum  of  Natural  History  of  New  York.    Begnn  in 

1824.    YoL  8  unfinished  in  1868. 
Anseig.  Ak.  Wian.    Anseiger  der  K.  E.  Akad.  d.  Wissenschaften.    8yo,  Wien.   Begun  in  1864. 

1  yoL  ann. 
Bar.  Ak.  Mnnohen.  Sitzungsberichte  der  E.  bayerisohen  Akad.  der  Wiss.  zu  MQnohen  (Munich) 

8yo. 
Ber.  Ak.  Wien.    Sitsnngsberidite  der  E.  K.  Akad.  der  Wiss.,  Wien  (Yienna).    Commenced  Ic 

1848,  8ya 
Bar.  Ak.  Berlin.    Monatsberichte  der.  K.  Preuss.  Akad.  der  Wissenschaften  sn  Berlin.   Syo 

Begun  in  1836. 
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Ber.  Bled.  Oei.  Bonn.    Sitznngsberiohte  der  niederrheiniBchen  Gesellacha  I  in  Bonn.    IssiiM 

with  Verb.  nat.  Ver.  Bonn. 
Ber.  8A0H8  Gbb.  Leipsio.    Bericbte  der  K  sachs.  Gesellschaft  der  Wias.,  Leipsia 
BolL  Ac.  St.  Pet.     Bulletin  Sclentifique  de  TAjcad.  Imperials  des  Sciences  de  St  Petersb.    4to 

St.  Petersburg.     Vol.  1,  1868;  10,  1867.     Preceded  by  the  two  Bulletins,  B.  phyBic^ 

mathematique,  17  yoIr.  4to,  and  B.  hlstorico-philologique,  16  vols.,  4to:  and  these  twc 

preceded  hj  the  one  Bull  Sdentiflque,  10  toIs.,  4to. 
Bull.  See  Oh.    Bulletin  mensuel  de  la  Socl^t^  Ohemique  de  Paris.    870,  1  voL  ann. 

2d  ser.  begun  in  1860.    Vol  9  in  1868. 
BulL8oc.a.    Bulletm  de  la  Soci6t^  Geologique  de  France.    8yo,  Paris.    Ist  ser.,  yol.  I,  1880- 

'31;  2,'81-'S2;  3,  '32-\S3;  4,  '88-»34;  5,  '84;    6,  '34-'35;    7,  '36-'86;  12,  »40-'4l ;   14, 

'42-'48.     2d  ser.,  voL  1,  '48-'44;  6,  '48-*49;    11,  »63-'54;  16,  '68-'59;  21,  '63-'64;  26, 

»68-'69. 
Boll  800.  Imp.  Nat.  Moscou.    Bulletin  de  la  Soa  Imp^riale  des  Naturalistes  de  Moeoou.   8to. 
O.  R.    Comptes  Rendus  des  Stances  de  PAcad^mie  des  Sciences.   4to,  2  vols.  ann. ;  yoL  1, 1836; 

2,  8,  '36;  12,  13/41;  22,  23,  '46;  32,  83,  '61;  42,  43,  '66;  62,  68,  '61;  62,  63,  *66. 
Denkschr.  Ak.  Wien.    Denkaohriften  der  Kaia.  Akademie  d.  Wiss.  in  Wien. ;  Math.-NatnrwiBS. 

Classe.    4to,  Wien.    Begun  m  1 860 ;  yoL  26  in  1866. 
Forh.  Vid.  Selak.  Ohristiania.    Forhandlingar  i  Yidenskabs-Selskabet  i  Cbristiania.    8yo. 
Haid.  Ber.    Berichte  uber  die  MiUbeilungen  ma.  Preunden  der  Wiss.  m  Wien;  edited  by  W. 

Haidinger.    8vo.  7  yols.,  1846-'61. 
GkL  Anz.  Miinch.    Qelehrte  Anzeige  der  K.  bayerischen  Akad.  der.  Wiss.  eu  Hiinchen.    4to 

VoL  1,  1836 ;  89,  '64. 
J.  Ao.  Philad.    Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia.    1st  ser.,  8yo,  f 

yols.,  18l7-'42.    2d  ser.,  4to,  begun  in  1847 ;  yoL  6  finished  in  1868. 
J.  Nat.  HUt  Best.    Boston  Journal  of  Natural  History.    8yo,  7  yola,  1834-'63. 
J.  Oh.  Boa    Journal  of  the  Chemical  Society.     1st  ser.,  called  Quarterly  Journal,  eta   16  yols. ; 

one  yoL  (of  4  Kos.)  a  year;  yol  1,  1849;  6,  '64;  11,  '69;  16,  '68.    2d  ser.,  monthly; 

yoL  1,  1864;  6, '69. 
Jahrb.  O.  Reichs.     Jahrbuch  der  Kaiserlich-Koniglichen  geologischen  Beichsanslalt,  Wien. 

Begun  in  1860,  1  yoL  ann. 
Jahbssb.  Wett.  GhBB.  Hakau.    Jahresbericht  der  wetterau'schen  GfeseUsdhafb  fiir  die  gesammte 

Naturkunde.    8yo,  Hanau,  1850-'68. 
Mag.  Gbsl  kat.  Fr.  Bebliv.    Uagazin  der  OeseUschaft  naturforachender  Freunde.    8  yo]&  4to ; 

1,  1807;  2,  '08;  3,  '09;  4,  '10;  6,  '11;  6, '14;  7,  '16;  8,  '18.    Afterward  VerhandL  ib. 
Mem.  Ace. Torino.    Memorie  della  reale  Accademia  delle  Scienze  di  Torina    4to,  Turin;   Isl 

ser.,  40  yols.,  I864,-'88 ;  2d  ser.  begun  in  1839,  and  yoL  22,  in  '66. 
Mem.  Am.  Ac.  Best.    Memoirs  of  the  AmericaL  Academy  of  Arts  and  Sciences.    4to,  Boston. 
Mbu.  Soa  Nat.  Hobcou.    Begun  in  1811. 
(Btv.  Ak.  Btockh.    (Efrersigt  af  E.  Vet-Akad.  ForhandUngar,  Stookhohn.    Commenced  in  1844, 

I  yoL  ann.,  8ya 

Overs.  Vid.  Selak.  Oopenh.    Oyersigt  oyer  det  Kongelige  danske  Videnskabemes  Selskabs 

Forhandlingar.    Copenhagen,  8yo. 
PhiL  Trana.    Transactions  of  the  Royal  Society  of  London.    4to.    VoL  1  contains  transactions 

for  1666.  '66. 
Proc.  Ao.  Philad.    Proceedings  of  the  Acad.  Nat  Sd.,  Pluladelphia.    8ya    Begun  in  1841. 
Proo.  Am.  PhiL  Boo.  Philad.  Proceedings  of  the  American  Philosophical  Sode^,  Philadelphia. 
Proc  N.  Hist.  Boo.  Best  Proceedmgs  of  the  Nat  Hist  Society  of  Boston.  8yo.  Begun  in  1841. 
Proc.  Roy.  80c  Bdinb.    Proceedings  of  the  R.  Soa  of  Edinburs^    8yo. 
Phyi.  Arb.  Fr.  Wien.    Physikalische  Arbeiten  der  eintrachtigen  Freunde  in  Wien;  published 

in  Quartals ;  1  qu.,  1783 ;  2  qu.,  '84;  3,  4  qu.,  '86 ;  2d  yoL,  1  qu.,  '86;  2  qu.,  '87  ;  3  qu,  '88. 
Q.  J.  Qb  800.    Quarterly  Journal  of  the  G^lQgical  Society.    8yo^  London     Begun  in  1845 ;  1 

yoL  ann. 
Q.  J.  Ob.  Boo.    See  J.  Ch.  Soc. 

Rep.  Brit.  Assoc.    Reports  of  the  British  Association.    Begun  in  1831. 
SomuiT.  Gb&  NAT.  Fb.  Bbbun.     Sohriften  der  Gesellschaft  naturforsdiender  Freunde  in  Berlin. 

II  yols.  8yo,  tiie  first  1  y.ann.;  1,  1780;  6,  '84;  8,  '86-7;  8, '88;  9,  '89;  10,  '92;  ll,»94 
(yols.  7-11,  also  as  1-6  of  Beobachtungen  und  Entdeckungen,  eta).  Next,  Neue  Sohriften, 
eta,  4  yols.,  4to ;  1,  1796 ;  2,  '99  ;  3.  1801 ;  4,  1808-4.     Afterward  Magaziu,  eta  (q.  y.). 

Sohriften  Min.  Gtoa.  Bt.  Pet   Schriften  der  russisch-kaiserlichen  OeseUschaft  for  die  geaommtt 

Mlneralogie.     1842.    For  continuation  see  Yerh. 
Soc.  ScL  Frnk.    Acta  Societatis  Sdentiarum  Fennicn,  Ghristiania,  Norway. 
Trana.  Am.  PhiL  Boo.  PhUad.     Transactions  of  the  American  Philosopk  cal  Sodety.    4to 

Philadelphia. 
Trans.  800.  Roy.  Bdinb.    Transactions  of  the  Boyal  Society  of  BdinborglL    4ta 
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VvA,  BSin.  Qes.  St  Pat.   Yerhandhmgen  cL  nuaifloh-kaiflerliohen  min^ralogischen  GeBellnchaft' 

BU  St  Petersb-i^. 
VwtYl  nat  Qei.  BaseL  yerhandlang<Bn  der  natnrforsoheDden  Gesellnchaft  in  Basel  Begun  in  1 854 
Varh.  nat  Ver.  Bonn.    Verhandlungen  des  naturhistorischen  Yereines  der  preuas.     Bhein 

lande  nnd  Westpfaalens.    Begun  in  1844. 
2&  Qkf  or  Z8.  O.  Qea.    Zeitsohrift  der  deutachen  geoL  G^eadlaohaft   Sto,  Berlin ;  a  quarterly ; 

1  YoL  ann.;  toL  1,  1849;  11,  '69;  21,  '69. 
Z8.  Nat  Ver.  Halle.    Zeitachrift  fiir  die  gesammten  Naturwiaaenachaften,  yon  dem  nat  Yerein 

t  Sadiaen  nnd  Th&ringen  in  Halle.    Begun  in  1853. 

8.  Independent  Worts. 

AgriOi  Ort  Oana.  Snbt    Georgius  Agricola,  de  Ortu  et  Oanaia  aubtemmeornm ;  prefiu»  dated 

1548. 
Agxio.,  Foaa.    Id^  de  natura  foaailium;  pret  dated  1546;  and  De  yeterfibua  et  no  via  metallia; 

pref.,  1546. 
Agrlc.,  Benn.    Bermannua,  aive  De  le  metalllca  Diallogns;  pref,  1629. 
Agric,  Interpr.    Interpretatio  Germanioa  yocnm  rei  metallioiB;  preC,  1546.    The  edition  of 

Agricola'8  works,  cited  beyond,  including  the  four  preceding  parte,  is  one  in  folio,  1  yoL, 

Baailesd  (Baale),  156a 
Agxic,  MetalL    De  re  Metalllca;  by  id.    Preface  dated  1650.    FoL,  BaaileflB^  1557. 
Mkin^  Min.    Manual  of  Mineralogy ;  by  A.  Aikin.    2d  ed^  8yo,  London,  1816.    The  lat  ed. 

appeared  in  1814. 
Albert  Blagnna,  Min.    Albertua  Magnus,  De  Mineralibus.    Written  after  1262. 
Alger,  Min.    Treatise  on  Min.  by  Wm.  Phillips ;  5th  ed.  by  B.  Allan,  with  numerous  additions , 

by  F.  Alger.    8yo,  Boston,  1844. 
Allan,  BCin.    Manual  of  Mineralogy;  by  B.  AUan.    8yo,  Edinburgh,  1884.    See  also  PHiLLiPfi 
Allan,  Bflin.  NomencL    Mineralogical  If oznenclature ;  by  T.  Allan,    byo^  Edinburgh,  1814. 
ArgenviUe,  Oryot    L'HiBtoire  Naturelle,  eta  :  by  D.  d^Argenyille.    4to,  Paris,  1756. 
Arppe,  Flnak.  Min.    Analyser  af  Fbska  Mineralier;  by  A.  B.  Arppe.     Part  L,  1855,  fh>m 

the  Act  Soc.  Fenn.,  iy.  561-578;  IL,  1857,  ib.,  y.  467  (paged  1-61);  IIL,  1859-1861,  ib.  yi 

680. 
Aristotle.  Aristotle's  works ;  particularly  the  fdgruapoX^iKd,  or  *^  Meteorology,"  and  TUpi  Qavftaffitai 

dJK9taftiTtav,  or  "  Wonderful  Things  Heard  ofl"    Works  written  about  the  middle  of  the  4th 

century  B.a    A.  bom  about  384  b.o.  and  d.  322  B.a 
B.  de  Boot    Lap.  Gemmaram  et  Lapidum  Historia.  4to,  Jena,  1647 ;  the  lat  edit  published  at 

Jena  in  I6o9 ;  the  2d,  enlarged  by  A.  Toll,  Lugduni  Bat,  8yo,  1686. 
Beck,  Min.  N.  T.    See  Bep.  Min.  N.  Y.,  beyond. 
Bendl,  Tr.,  1824,  1832.    Traits el^mentaire de  Min.;  by  F.  &  Beudant    8yoy  Paris,  1824;  2d 

ed.,  2  yols.,  1882. 
BergULi,  Opnao.    Opuscula  of  Torbemus  Bergmann.    1780. 
Bergm.,  Sciagr.    Bdagraphia  Begni  Mineralis  (in  Latin);  by  T.  Bergmann.    8yo^  1782 ;  reprint 

in  London,  1783. 
Bbbz  N.  Stst.  Mix.    Neuea  System  der  Mineralogie ;  tranalated  from  the  Swediah  by  Dr&  Gmelin 

and  Pfaff.   Niimberg,  1816. 
Bets.  N.  Syat  Min.    Nouyeau  Systdme  de  Mineralogie;  by  J.  J.  Beneliua.   8yo,  Paria,  1819 ; 

translated  ftt>m  the  Swedish. 
Bexx.  liOthr.    Die  Anwendnng  des  Lothrohrs,  eta     Germ.  TranaL  by  H.  Rose.    Niimberg; 

1821 ;  4th  od.,  1844.    American  ed.  by  Whitney,  1846. 
BLUiODrBjLOH  Hands.    Handbuch  der  Naturgesohichte.   8yo^  8th  ed.,  Qotdngen,  1807. 
Bom,  Brief.  WalaohL    Briefe  aus  Walschland  (Italy);  by  I.  y.  Bom.    8yo^  Prague,  1773. 
Bom,  Iiithoph.    Lythophylaoium  Bomiauum;  Lidex  Fossilium  qua  oolligit,  etc.,  Igniatius  S.  B 

L  Bques  a  Bom.   2  parts,  Prague;  part  1,  1772;  2,  '75.    A  deacriptiye  catalogue,  bw- 

without  notes. 
Bom,  Oat  Foaa.  de  Raab.    Catalogue  m^thodique  et  raiaonn^  de  la  collection  dea  Foaailea  de 

Mile.  Eleonore  de  Raab:  by  id.    4  yols.,  8yo^  Vienna,  1790. 
BouBV.  Gat.    Catalogue  de  la  OoUection  min^ralogique  partlculidre  da  Boi ;  by  Oomte  de  Boumon. 

8yo,  mit  Athia  in  foL  Paria,  1817. 
Boom.  Min.    Traits  de  Mineralogie ;  by  Oomte  de  Boumon.    8  Tola.,  4to^  1808. 
Braith.,  Ohar.  1820.    Kurae  Oharakteriatik  dea  Mineral<€yBtema ;  by  A.  Breithaupt  8to^  Frafe 

berg^  1820. 
Btwitli.,  uhar.  1823,  1832.    YoUat&ndige  Char.,  eta;  by  id.    Syo^  Dresden,  1823:  2d  ed^ 

1882. 
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Brelth.,  Ulb.  1830.    Uibenicht  des  Mineral-System's ;  hj  A.  Breithaupt     8to^  Freaeig,  1830 
Brttith^  Handb.    YollBtandiges  Handbuch  der  Mineralogie ;  by  id.    8to,  Dresden  and  Leipzig 

Tol  1,  introduct,  1836;  2,  '41;  3,  '47. 
Brochant,  Min.    Traite  de  Hinerakigie ;  by  A.  J.  M. Brochant.  Paris,  1808 ;  an  earlier  edition!] 

1800. 
Bromidl,  Min.    Herr  Magni  von  Bromells  Miueralogia.    2d  ed,  16mo,  Stockholm,  1739.    Ist 

ed.  pub'd  in  1730. 
Brongni^  Min.    Traits  61^mentaire  de  Mineralogie;  by  A.  Brongniart   2  vols.,  8?0y  PariSi  1807. 
Brongn.,  TabL    Tableau  des  Esp^oes  Minerales ;  by  id.    48  pp.,  Svo,  Paris,  1833. 
Brooke,  Oryst    Familiar  Introduction  to  Crystallography;  by  J.  Brooke.    8vo,  London,  1 823, 
B.  A  M.,  mLi.    Introduction  to  Mineralogy,  by  the  late  Wm.  Pliillips ;  now  edition,  with  exten* 

sive  alterations  and  additions,  by  H.  J.  Brooke  and  W.  H.  Miller.    8yo,  London,  1862. 

Pro£  Miller  is  the  author  also  of  a  Treatise  on  Crystallography,  8to,  Cambridge,  1 839,  gir- 

ing  the  elements  of  the  system  adopted  in  the  above  work,  a  system  first  proposed  bj 

Whewell,  in  PhiL  Trans,  for  1825. 
Bxiickmann,  Magnalia  Dei  in  lods  subterraneis.    2  parts,  foL ;  part  1,  1727 ;  2,  '80. 
XJsBsius,  Min.    I>e  Mineralibus;  by  Bemardius  Cosins.    666  ppi,  foL,  Lugduni,  1636. 
Oafpklleb,  Cbist.    Prodromus  CristallographisB;  Mara  Ant.  Cappeller.    4to,  Lucerne,  1723. 
Cat.  de  I>ree.    Catalogue  des  huit  Collections  qui  oomposent  le  Mus6e  mineralogique  de  £k  dt 

Dree.    4to,  Paris,  1811.    Dufrenoy  speaks  of  it  as  the  work  of  M.  Leman. 
Chapman,  Min.    Practical  Mineralogy ;  by  E.  J.  Chapman.    8to,  London,  1843. 
Chapman,  Char.  Min.    Brief  Description  of  the  Characters  of  Minerals ;  by  id.    12mo^  London, 

1841. 
Cleaveland,  BXin.,  1816, 1822.    Treatise  on  Mmeralogy  and  Geology.  8to^  Boston,  1816;  2<1 

ed.,  2  vols.,  8vo,  Boston,  1822. 
Ozonst.,  or  Cronst.  Min.,  1768, 1781.    Mineralogie,  eller  Mineral-Rikets  TJpstallning:  by  A. 

(>onstedt  (but  issued  anonymously).    12mo^  Stockholm,  1768 ;  Briinnich's  edit,  in  Danish, 

Copenhagen,  Svo,  1770;  2d  Swedish  ed.,  Stockholm,  1781;  Magellan's  edit  in  English, 

2  Tols^  bvo,  London,  1788. 
Dana,  Min.  Boston.    Outlines  of  the  Mineralogy  and  Geology  of  Boston  and  its  vicinity ;  by  J 

Freeman  ft  S.  L.  Dana.    8vo,  Boston,  1818. 
Dana,  Min.    ThU  work.    Editions  of  1837,  1844,  1850,  1864.    Supplements  1  to  10  to  last  edi- 
tion in  the  Am.  J.  Sd,  1866-1862,  the  last  three  by  G.  J.  Brush. 
Daubenton,  TabL    Tableaux  methodiquo  des  Mln^raux.   Paris,  1 7  84.   Only  a  dassifled  oatalogao. 

Several  subsequent  editions  were  issued,  the  6th  in  1799. 
Davila,  Cab.    Catalogue  syst  et  raisonne  des  Curiosit6s  de  la  Nalure  et  de  TArt  qui  oomposent 

le  Cabinet  de  M.  Davila.    3  vols.,  Svo,  Paris,  1767. 
Dftlameth.,  Sciagr.    New  edition  of  Mongez's  Sciagraphie  (Fr.  trl  of  Beigmann's  Sdagr.,  with 

additions) ;  by  J.  C.  Delam^therie.    2  vols.,  8vo,  Paris,  1792. 
Delamath.,  T.  T.    Theorie  de  la  Terre;  by  id.    2d  ed.,  6  vols.,  Paris,  1797  ;  vols.  1,  2,  of  this 

edition  contain  his  Mineralogy. 
Delameth.,  Min.    Le9ons  de  Mineralogie ;  by  id.    8vo,  vol.  1,  1811 ;  2,  *12,  Paris. 
Db  Lisle,  Cbist.,  1772.    Kssai  de  Cristallographie ;  by  Rom^  de  Tlsle.    Svo,  Paris,  1772. 
De  Lisle,  Crist.,  1783.    Cristallographie,  on  Description  des  formes  propres  a  tous  les  corps  du 

Begne  mineral;  by  id.    Called  2d  edition  of  the  precedmg.    4  vols.,  8vo,  Paris,  1783. 
Demaste  I«ettres.    Lettrea  sur  la  Mineralogie;  by  Dr.  Demeste.    2  vols.,  lOmo^  1779. 
DesoL,  Min.    Manuel  de  Mineralogie;  by  A.  DesCIoizeaux.    8vo,  Paris,  vol  1,  1862. 
DescL  Quartz.    Memoirs  sur  la  Criatallisation  et  la  Structure  interieure  du  Quarts;  by  A*De8- 

doiseaux.    212  pp.,  4to,  with  6  folded  plates,  Paris,  1868. 
Dioscor,    Diosoorides  iUpi  vXtif  inrpixrn  (Materia  Medics),  written  about  a.d.  60.    In  the  mineral 

part  treats  especially  of  tbe  medi(»l  virtues  of  minerals,  but  often  gives  also  short  descrip- 
tions.   Not  alluded  to  among  the  many  references  in  Pliny,  but  evidently  cited  from. 
jDomeyfco,  Min.,  1 846, 1860.    Mementos  de  Mineralogia;  by  1.  Domeyko.    8vo,  Chili,  ist  ed., 

iSerena,  1846;  :sded.,  Santiago,  1860. 
Domeyko,  Tratado  de  Bnsayes ;  by  id.    2d  ed,  8vo,  Valparaiso,  1868. 
Dufr.,  Min.,  1844,  1866-1860.    Traite  de  Mineralogie;  by  A.  Dufrenoy.   4  vols.,  8vo  (the  las: 

of  plates),  Paris,  1844;  2d  ed.,  6  vols.;    1,  2,  3,  '66;  4,  >69;  6,  '60. 
Bmmerling,  Min.    Lehrbuch  der  Mineralogie ;  by  L.  A.  Emmerling.    8to^  Giessen,  1st  ed, 

1793-^97;  2d  ed, 'V9,  1802. 
Bick^Aula  Subt    Aula  Subterranea  (on  Ores,  Mining,  and  Metallui^);  by  L.  Broker 

Written  in  1674,  published  in  1696. 
Brdmann,  Min.    Larobok  i  Mineralogien ;  by  A.  Erdmann.    8vo^  Btockh.,  1858. 
Brdmann,  Dannemora  Jemm.    Dannemora  Jemmalmsfalt,  eta ;  by  A.  Sidmann.      12ibo 

Stockhohn,  1861.    Also  Utd  Jemm.,  1856. 
llstner,  Min.    Yersuch  einer  Mineralogie.    3  vols,  in  5  parts,  8vo^  Wien,  1794-1804. 
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Bittt«r,  iiber  Wanwrhi  Verbeis.  in  BSln.  Freymuthige  Gedaoken  iiber  Herm  Inapector 
Werner's  YerbesBernngen  in  der  Mineralogie,  nebst  einigen  Bemerkungen  iiber  Ilerni 
Assesflor  Karstens  Beschreibung  des  vom  seL  Leeke  Mineralien-Cabinetts ;  by  Abb^ 
Estner.    64  pp.,  18mo,  Wien,  1*790. 

Fabriciua,  Met.  De  rebus  sietaUicis  ac  nomiDibus  observationes  Tarise,  eta,  ex  schedis  Gkoigii 
Fabriciu    Tiguri,  1 666.    Issued  with  an  edition  of  Gesner's  Fobs. 

Fapjas,  Volo.  Viv.  Becherches  sur  les  Volcans  ^teints  du  Vivarais  et  da  Velay ;  bj  Fanjas  de  St 
Fond.  FoL,  Grenoble  et  Paris,  1778.  By  the  same,  Mineralogie  des  Volcans,  Svo,  Paris,  1784. 

Fonu,  Xlliii.    Minerographia ;  by  Sigftid  Avon  Forsius.     16mo,  Stockholm,  1643. 

QallitzJn,  Diot.  Bliii.  Becaeil  de  noms  par  order  alphab^tique  apropri^  en  Mineri^ogie ;  by  D 
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Schiitz,  of  Froyberg.    16mo,  Liepzig^  1791.    Contains  tlie  first  notice  of  celesline^  a  mine- 
ral named  by  Werner  from  Sohiitz'a  Amerioan  specimens. 
Sella,  Min.  Sarda.    Studil  snlla  ICineralogia  Saroa;  by  Quintino  Sella.    4to^  Torin,  1856. 
Shep.,  Min.,  1832-1835,  1844,  1862,  1867.    Treatise  on  Mineralogy;  by  a  U.  Shepard. 

lEt  part.  1  ToL,  12mo,  New  Haren,  1832 ;  2d  part,  2  toIs.,  New  Uaren,  1835.    Also,  2d 

ed.  (with  only  the  Ist  part  revised).  New  Haven,  1844.    Also,  3d  ed.,  8vo,  New  Haven, 

No.  1,  1862 ;  No.  2,  »67. 
Bhep.,  Blin.  Conn.    Beport  on  the  Geological  Survey  of  Connecticnt ;  by  id.    8vo,  N.  Haven, 

1837. 
Stefiians,  Handb.    Handb.  d.  Oiyktognode ;  by H.Steffens.    Svols.,  ISmo^Halle;  voL  1,  1811 ; 

2,M5;  3,  '19. 
Stbovbyeb,  Unt.    Untersuchungen  ilber  die  Misohung  der  Mineralkorper,  eUx;  by  Fr.  Stro* 

meyer.    8vo,  GOttlnffen,  1821. 
Theopihr.    Theophrastus fief>£  XiB<av  (on  Stones);  written  about  315  b.o.    Only  a  portion  of  the 

whole  work  is  extant,  but  sofflcient  to  show  that  the  author  was  precise  in  his  knowledge 

of  minerals  and  careful  in  the  btatement  of  fiaota.    T.  bom  about  371  B  a,  andd.  286 

B.a 
Thomson,  Min.,  1802, 1836.    Outlines  of  Mineralogy,  Geolc^,  and  Mineral  Analysis;  by  T. 

Thomson.    2  vols.,  8vo,  London,  1836.    A  treatise  on  Mineralogy  published  also  with  pre- 
ceding editions  of  his  Chemistry,  the  earliest  in  1802. 
UUmann,  8yst.-tab.  Ueb.    Systematisch-tabellarische  Ueborsicht  der  min.-einfachen  Fos<silien; 

by  J.  a  Ullmann.    Small  4to,  Casael  and  Marburg,  1814. 
Volger,  Stadien,  etc    Studien  sur  Entwicklungsges<£ichte  der  Mineralien ;  by  G.  H.  0.  Vol- 

ger.    8vo,  Zurich,  1854.    Other  works  :  EntwickL  der  Min.  d.  Talk-Glimmer  Familie,  1855  ; 

Arragonit  und  Kalclt,  1856;  Monographie  des  Borazites,  Hannover,  1865:  Epidot  und 

Granat,  Beobachtungen  tiber  das  gegenseitige  Yerhaltniss  dieser  Erystalle,  Zurich,  1865  ; 

Erystallographie^  Stuttgart,  1854. 
VogVs  Joaob.    Gangverhaltnisse  und  Mineralreichthum  Joachimsthals ;  by  J.  FL  V^ogl.    8vo^ 

Teplitz,  1857. 
WalL,or  WalL,BIin.   Mineralogia,  eDer  Minerahiket;  by  J.  a  Walleriiu.    12mo^  Stockhdha 

1747. 
WalL,  Fr.  TrL    French  edition  of  Wallerios^s  Min.  of  1747.    2  vols.,  8vo,  Paris,  1758.    Pub- 
lished anonymously. 
WalL,  BCin.,  1773,  '76.    Systema  Minerak>gicttm.    8vo,  HohniflB,  vol  1,  1772 ;  2,  '75. 
WalL,Miz^l778.    Syst  Min.    2  vols.,  8vo,  Vienna,  1778. 
Walterah.,  vulk.  Qest.    Ueber  die  vulkanischen  Gesteine  in  Sicflien  und  Island  (loelandX  mut 

ihre  submarine  Umbildung;  by  W.  Sartorius  v.  Waltersliausen.    8vo,  (^ttingon,  1853. 
Watto  Diot.  Ch.    Dictionary  of  Chemistry ;  by  H.  Watts.    4  vols.,  1868,  '64^  *65^  *66;  a  fifth 

yet  to  be  issued. 
Wem.,  AuBs.  Kennz.  Foss.    Yon  d.  ausserlichen  Eennzeiohen  d.  Fossilien ;  by  A.  G.  Werner. 

8vo,  Leipzig,  1774. 
Wem.,  Ueb.  Oronst.     Kronstedt's  Yersuch  einer  Min.  iibersetBt  und  vermehrt  von  A.  G.  Wer- 
ner.    Yol  1,  part  1.    Leipzig,  1780. 
Wem^  BSin^Kab.  Pabst    Yeizeiohnias  des  MineraUen  Kabinets  des  Heim  K.  E.  Pabil  w 

Ohaln;  by  A.  G.  Werner.    2  vols.,  Freiberg^  1791,  '93. 
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WtfiL,  LetzL  BSln.  Syst.    Letstes  Mineral-STStem.  8to^  Freibe]]^^  k  Wien,  1817.  A  Catalognis 

wUh  notes.    Werner  or  his  scholars  issued,  from  time  to  time,  a  tabular  syncipsis  of  hii 

Mineral  system  revised  to  the  time  of  publication,  on  folio  sheets,  or  published  them  il 
,  other  works.  The  earliest  after  that  of  Werner's  Oronstedt  was  issued  by  Hornaun  in 
'  Bergm.  J.,  1789,  voL  1,  p.  369.    Enmierling's  Min.,  i  1799.  contains  the  synopsis  of  1798, 

and  Ludwig's  Min.  contains  that  of  1800  and  1803.    Leonhard's  Tasch.,  iii.  261,  that  of 

1809. 
Westnu&b,  ELPhysw-Oh.  Abh.  Kleme  physikaUsch-ohemische  Abhandlungen ;  by  J.  F.  Wesfr 

rumb.  8to^  Leipzig^  vol.  1,  1785;   2,  *S1\  8,  '88;   4,  '89;   Hannover,  6,  6,  '93;  7,  '95; 

8, '97. 
Withering,  TrL  Bergm.  Soiagr.    Outlines  of  Mineralogy,  trL  from  the  original  of  Bergmann; 

by  Wm.  Withering.     8vo,  1783  (Heprinted  in  voL  2  of  Mem.  and  Traces  of  the  late  Dr. 

Withering,  London,  1822). 
WUtney,  Iiake  Sup.    Report  on  the  Geology  of  the  Lake  Superior  Land  District;  by  J.  W. 

Foster  and  J.  D.  Whitney.    8vo,  Part  1,  1850 ;  2,  '61. 
Whitney.  Met.  Wealth.    The  Metallic  Wealth  of  the  United  States,  described  and  compared 

with  that  of  other  countnes ;  by  J.  D.  Whitney.    8vo,  Philadelphia,  1854. 
Whitney,  MiM.  Ijead  Region.    Report  of  a  Geological  Survey  of  the  Upper  Mississippi  Lead 

Region ;  by  id.    (Made  by  authority  of  the  State  of  Wisconsm.)    8vo^  1862. 
Whitney,  Rep.  G.  CaL    See  Rep.  G.  OaL      » 
Whitney,  Ben.  Blowpipe.    Berzelius  on  the  Blowpipe ;  translated  by  J.  D.  Whitney.    8vo^ 

Boston,  1845. 
Woodward,  Fobs.   Fossils  of  all  kinds  digested  into  a  Method  suitable  to  their  mutual  Relation 

and  Affinity.    8vo,  London,  1728. 
ZepharoTich,  Min,  Iiez.  Mineralogisches  Lexicon  fur  das  Eaiserthum  Oesterreich ;  by  V.  R.  T. 

Zepharovich.     8vo,  Wien,  1859. 

The  works  in  the  above  catalogue  which  are  most  important  for  the  stady  of  the 
histoiy  of  mineral  species  are  the  following,  the  order  cited  being  that  of  time : 

Theophrastas ;  Dioscorides ;  Pliny's  Natural  History ;  Agricol^s  works ;  Linna>us's 
Systema  NatursB,  Ist  ed.,  1735;  Wallerius's  Mineralogy  in  the  original  Swedish, 
1747  (the  first  systematic,  descriptive  work,  following  in  its  system  of  classification 
mainly  the  1st  edition  of  linnsdus,  which  the  author  alludes  to  in  his  preface, 
among  other  Swedish  works  by  Forsius,  Hiieme,  Bromell,  and  Swedenborg); 
OroDstedt's  Mineralogy,  1757  (a  new  chemical  system) ;  LdnnsBus's  Sy stoma  Natune, 
10th  ed.,  1768;  Roni6  de  Lisle's  Crystallographie,  1772,  1783  (the  first  systematic 
effort  to  apply  the  principles  of  crystallo^aphy  to  the  science) ;  Wallerius's  Min.  of 
1772,  1778  (the  system  and  facts  are  litue  changed  from  the  earlier  edition)  ;  Wer- 
ner on  the  External  Characters  of  Minerals,  1774,  and  his  Oronstedt,  1780;  Berg- 
mann's  OpuscuUi,  1780,  and  Sciagraphia,  1782;  Hofmann's  exposition  of  Werner's 
system  in  the  Bei^.  J.,  1789 ;  Emmerling's  Mineralogy,  l793-'97,  and  1799-1802 ; 
Lenz's  Mineralo^,  1794;  Klaproth's  Beitrage,  1795-1810;  Earsten's  Tabeilen, 
1800;  Hatty's  IVeatise  on  Mmeralogy,  1801;  Reuss's  Mineralogy,  1801-1806; 
Ludwig's  Werner,  1803,  1804;  Mohs's  Null  Eab.,  1804;  Karsten's  Tabeilen,  1808; 
Lucas's  Tableau,  part  1,  1806  (giving  views  of  HaUy  of  1801  and  1801  to  1806)  ; 
Brongniart's  Mineralogy,  1807;  Hatly's  Tableau  comparati^  1809;  Hausmann's 
Handbucb,  1813 ;  Hoffmann's  Mineralogio,  1811-1817  ;  Ullmann's  Uebersicht,  1814 ; 
Jameson's  Mineralogy,  1816, 1820;  Werner's  Last  Mineral  System  (Letztes,  etc.), 
1617;  Cleaveland's  Mineralogy,  1816,  1822;  Berzelius's  Nouv.  Systeme,  1819; 
Leonhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  1822;  Haidinger's  transla- 
tion of  Mohs,  1824 ;  Breithaupt's  Charakteristik,  1820, 1823, 1832 ;  Beudant's  Trea- 
tise, 1824, 1832 ;  PhilUps's  Min^  1823, 1837 ;  Glocker's  Min.,  1831, 1839 ;  Shepard'a 
Min.,  1832-35,  and  later  editions;  von  Kobell's  Grundz&ge,  1838;  Mohs's  Min., 
1839^;  Breithaupt's  Mhu,  1836-1847;  Haidinger's  Handbuch,  1845;  Hausmann's 
Handbuch,  1847 ;  Dufr6noy's  Min.,  1844-1847  (also  1866-1859)  ;  docker's  Synoii. 
ris,  1847;  Brooke  A  Miller,  1852;  von  Kobell's  Tafeln,  1853;  Rammelsbei^i 
Handworterbnch  and  Supplements,  1841-1853 ;  Kenuffott's  Uebersicht,  1844-1865 
DeaCioizeaux's  Minerslogy,  1862;  von  Kobell's  Geschichte,  1864. 
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7.  Ahvotatbb  Inbbx  to  thb  Ubbvul  Mbtalb  ijn>  Mstaluo  Obbs. 

QOLD.— ^'oliiw  (3^  (1)-*  Distinguished  from  all  minerals  it  resembles  bj  its  flattening  indei 
a  hammer;  ita  cutting  like  lead,  although  considerably  harder;  its  resisting  the  action  of  mtric 
add,  hot  or  cold ;  its  high  specific  gravity. 

Gold  also  occurs  in  Gold  AmoUgam  (IIX  SylvamU  (98),  Nagyagiie  (99),  PMU  (58A),  and  Caia- 
vetite  (Supplement).   Also  sometimes  in  traces  in  Fyrite,  Gkdenite,  Chalcopyrite,  NatiTe  TellurianL 

PLATINnM.--IBIDIIJM.— PALLADIUM.— A^oft'tw  PUOinum  (3^  the  source  of  the  platinum 
of  commerce,  is  distinguished  by  the  same  tests  as  gold;  and  it  is  mainly  on  account  of  its  mal- 
leability that  it  occurs  in  flattened  grains  or  scales.  Jt^UiHniiridiam  (4)  is  another  ore  somewhat 
harder.  Jridoemine  (7)  resembles  platinum ;  but  it  scratches  glass,  and  gives  the  reaction  of 
osmium,  besides  being  rather  brittle.    Native  Falladium  (6). 

SILYfiR— The  important  Silver  mmerals  are:  Native  Siher  (2),  sectQe  and  malleable  like  gold, 
the  only  one  that  has  a  white  cdor;  ArgenUte  or  Sulphwret  cf  Silver  (40),  blackish  lead-gray, 
cutting  (unlike  the  following)  nearly  like  pure  lead,  cubui  in  crystallization;  Pyrargyrite  and 
Prousttle  or  Ruby  Silver  ore  (117,  118),  ruby  red«to  black,  always  giving  a  bright  red  powder; 
DreiesUi)enite  or  Gray  Silver  ore  (1 14),  steel-gray,  rather  brittle,  and  powder  steel-gray ;  /^tpha$UU 
or  Brittle  or  Black  Silver  ore  (180 X  iron-black,  and  giving  an  iron-black  powder;  Cerargyriie  or 
Horn  Silver  (140),  resembling  a  dark-colored  gnj  or  greenish  wax,  and  cutting  like  wax ;  EnUHh 
lite  or  Ghloro-bromid  of  Silver  (141),  like  the  last,  but  more  greenish.  These  ores  yield  silver 
easily,  when  heated  on  diarooal.  Besides  these,  Tstrdhedriie  or  Gray  Copper  (12G)  is  often  a 
valuable  silver  ore ;  Galenite  (44),  which,  although  seldom  yielding  over  seventy-five  ounces  to 
the  ton,  affords  a  considerable  part  of  the  silver  of  commerce.  For  other  rarer  silver  minerals, 
see  35,  86,  41,  42,  58-60,  62,  68,  98,  99,  108,  111,  115,  116,  120,  131,  133,  142,  148. 

OOPPER.— The  more  valuable  species  are :  Kaiive  Copper  (12) ;  Chalcopyriie  or  Copper  pyritet 
(78),  of  a  brass-yellow  color,  scratched  easily  with  the  point  of  a  Imifb-blade,  and  giving  a  greenish- 
black  powder;  Banihardlite  (79)  and  Oubaniie  (77^  which  are  sunilar  to  the  last,  but  paler; 
Somite  or  Purple  Copper  (49),  pale  yellowish,  with  a  slight  coppery  tinge,  but  tarnishing  exter> 
ually  to  purple,  blue,  and  reddish  tints,  easily  scratched  with  a  knife-blade,  and  powder  grayish ; 
Ckakociie  or  Vttreoue  Copper  (61),  of  a  dark  lead-gruy  color,  and  powder  similar,  resembling  some 
silver  ores,  but  yielding  copper  and  not  silver  when  heated  on  charcoal;  Tetrahedriie  or  Gray 
Copper  (125),  of  a  somewhat  paler  steel-gray  color  and  powder;  Red  Copper  (172);  Black  Copper 
(178) ;  McUachile  or  Green  Carbonate  of  Copper  (761),  of  a  bright  green  color,  sometimes  earthy  in 
the  fracture  and  sometimes  silky;  Asurite  or  Blue  Malachite  (752),  of  a  rich  deep  blue  color,  either 
earthy  or  vitreous  in  lustre.  .^1  the  above  are  acted  on  by  nitric  add,  and  the  solution  deposita 
a  red  coating  of  copper  on  a  strip  of  polished  iron ;  Chrysocolla  (346),  a  silicate  of  copper,  reaem* 
bling  the  Qreen  Carbonate,  but  paler  green,  and  usually  having  a  dose  texture  (never  fibrous),  a 
smoother  surface  and  somewhat  waxy  lustre,  although  occurring  usually  as  an  incrustation* 
Atacamite  or  Chlorid  of  Copper  (15S),  of  deeper  green  than  Malachite;  Sulphate  of  Copper  (669). 
For  rarer  minerals  containing  copper,  see  37,  38,  39,  42,  43,  46,  50,  51,  62,  80,  82,  100-103,  110, 
119,  121,  124^  126,  164  (sulphids,  arsenids,  etc.);  218,  345  (saioates);  633-536,  688-548,  667 
683,  615,  622,  623,  636,  639,  644,  665,  670,  700^  706,  706,  7U8  (phosphates,  arsenates,  snlphatea) ; 
750,  756  (carbonates). 

QUICKSILYER.— The  only  valuable  ore  is  Cinnabar  (64)  of  a  bright  red  to  brownish-black 
color,  with  a  red  powder,  and  affording  quicksilver  when  heated  in  an  open  tube.  There  are  also 
Native  Quicksilver  (8) ;  Amalgam  (9) ;  Selenid  (65; ;  Chlorid  and  lodid  (186,  144)l  Tetrahedrite 
(125)  sometimes  contains  this  metaL 

LEAD. — Oaienite  (44)  is  the  only  abundant  lead  ore ;  it  is  a  lead-gray,  brittle  ore,  yielding^  lead 
when  heated  with  charcoal  The  carbonate  (oerussite,  729),  phosphate  (pyromorphite,  498),  arse- 
nate (mimotite,  494),  and  sulphate  (anglesite,  633),  are  rarely  worked  as  ores.  For  other  lead 
minerals,  see  41,  46,  46,  47,  99,  105-107,  111-114,  119,  122-124,  126,  128,  129  (sulphids,  antimo 
nids,eta);  145,  150-162  (chlorids);  177,  197  (oxyds);  602,  639  (arsenates);  506  (antimoQate) ; 
656  (phosphate);  616  (tungstate);  617  (molybdate);  619-621,  628  (vanadates);  685,  630^  63a 
641,  700  (lulphates);  642-646  (chromates);  712  (selenate);  716,  733  (carbonates). 

*  The  nunbers  refer  to  the  number  of  the 


Digitized  by 


Google 


iBTBODCJonoifr^  xini 

ZIHOL— The  most  important  oies  are:  1,  SmiihaofUte  or  ChrbanaU  ofZme  (723),  and  2,  Oalik 
mine  or  SOieate  of  Zinc  (361) ;  they  are  alike  in  a  white,  grajish-white,  or  greeniah-white  oolori 
commonly  a  alight  waxy  lustre  and  smooth  look  (often  stalaotitio  or  mammillary),  yet  soraetimefl 
earthy ;  and  a  hardness  snch  that  the  surfaoe  is  scratched  with  a  knife-blade  with  some  little 
difficulty.  They  differ  in  their  action  with  muriatic  acid ;  when  the  surfaoe  is  drusy,  the  silicate 
shows  projectious  of  minute  rectangular  prisms.  ZincUe  or  Bed  Zinc  Ore  (176)  is  also  important ; 
it  is  br^ht  red  and  very  distinctly  foliated.  Blende  or  Sulphid  of  Zinc  (56)  is  a  common  ore,  hav- 
ing a  yellow  to  black  color  and  resinous  lustre,  and  distinctly  cleavable ;  the  black  varieties  are 
tometimes  a  little  metallic  in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zinc 
minerals,  see  185, 188  (ozyds);  70  (sulphid);  57  (ozvsulphid) ;  288,  241,  266,  270  (silicate);  634^ 
666  (sulphate);  500  (phosphate);  530,  637  (arsenate);  749,  750  (carbonate> 

COBALT,  NICKEK— The  ores  of  cobalt:  SmaUite  (83)  and  Obbaliiie  (85X  both  of  nearly  a  tin- 
white  color,  with  the  powder  grayish-black,  color  sometimes  verging  slightly  to  gray.  The  Black 
(hyd  of  Cdalt  (218),  a  kind  of  bog  ore  and  veiy  impure,  is  sometimes  sufflcientLy  abundant  to  be 
valuable.  The  useilil  ores  of  nickel  are  Ghloanihite  or  the  nicooliferous  smaltite  (83),  Gercdorffitc 
or  Nickel  Oiance  (86),  NiccoUte  or  Copper  Nickel  (71),  distinguished  by  a  pale  copper-red  color,  and 
Niceoliferoua  Pyrrhotiie  (68),  from  which  the  larger  portion  of  the  nickel  of  oommeroe  is  extracted. 
For  other  ores  of  CobaU^  see  53,  81,  82,  84,  95,  97  (sulphids  and  arsenids) ;  618  (molybdate);  667 
(sulphate);  526,  529,  630  (arsenate);  748  (carbonate);  of  Nkikd^  54,  66  (sulphid);  74^  87,  88 
(arsenical  or  antimonial);  416  (silicate);  668  (sulphate);  527,  529,  580 (arsenate) ;  747  (carbo- 
nate). 

UAKGAITESE.— Oommon,  as  PyrolvMie  (199)  and  Fsilomelane  (217),  both  blade  or  grayisb- 
black  ores,  and  having  little  lustre,  and  a  blackish  streak  or  powder,  in  which  last  particular  they 
are  distinct  from  the  iron  ore  called  limonite,  with  which  they  are  often  assodatec^  and  also  f^om 
Hematite  or  Specular  Iron.  Wad  (218)  is  an  earthy  bog  manganese,  sometimes  abundant  and 
valuable.  Manganiie  (205)  is  abundant  in  certain  mines,  but  is  of  little  value  in  the  arts,  because 
of  its  containing  so  httle  oxygen  (one-third  less  than  Pyrolusite),  to  which  fact  Beudant  alludes 
in  his  name  for  the  spedes,  Acerdeae;  it  differs  fVom  pyrolusite  in  its  reddish-brown  powder. 
For  other  manganese  ores,  see  52,  76  (sulphid);  73  (arsenid);  195,  196  (oxyds);  241,  262,  263 
269,  491  (silicates);  498,  499,  531  (phosphates);  532  (arsenate);  663,  679,  680  (sulphates);  717, 
7-zl,  722,  725  (carbonates). 

OEROKlUhL— Chromic  Iron  (189),  a  grayish-black,  little  lustrous  ore,  oocnrring  mostly  in  Ser- 
pentine^ is  the  source  of  chrome  in  the  arts.    For  different  ohromates,  see  p.  614. 

IBON. — ^The  important  iron  ores  are :  HemaHU  or  Specular  Iron  (the  ai/ianriy;  or  bloodstone  of 
Tbeophrastus)  (180),  characterized  by  its  blood-red  powder,  and  occurring  either  earthy  and  red, 
or  metallic  and  dark  steel-gray;  in  the  latter  condition  very  hard,  a  knife-point  making  no  impres- 
sion ;  MoffneUte  or  magnetic  iron  ore  (18t)),  as  hard  as  the  preceding,  but  having  a  black  powder, 
and  being  attractable  by  a  magnet;  I^cmklinite,  an  allied  spedes,  containing  zinc  and  manganese 
(188);  Limonile,  called  also  brown  hematite  (206),  a  softer  hydrous  ore,  affording  a  brownish- 
yellow  powder,  earthy  or  semi-metallic  in  appearance,  and  often  in  mammillary  or  stalactitio 
forms;  nearly  related  to  Umonite  are  gothite  (204X  turgite  (202X  and  limnite  (218) ;  Siderile  or 
i^palhic  Iron  (721 X  e  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  distinctly  dea- 
vable,  turning  brown  to  black  on  exposure.  The  common  clayey  iron  ores  are  impure  ores,  either 
of  Spathic  Iron,  Limonite,  or  Hematite ;  when  the  last  they  are  red ;  when  brown,  reddish-brown, 
or  yellowisb-brown  to  black,  they  may  be  either  of  the  two  former.  One  of  the  most  common 
iron  minerals  is  PyrUe  or  sulphid  of  iron  (75),  a  pale  yellow,  brass-like  ore,  hard  enough  to  strike 
fire  with  steel,  and  thus  unlike  any  copper  ore,  and  all  similar  ores  of  other  metals.  It  is  fre- 
quently mined  and  utilized  for  the  sulphur  it  contains.  Marcasite  (90)  is  similar,  but  is  prismatic 
and  often  crested  in  its  forms.  Pyrrhotiie  or  Magnetic  Pyrites  (68)  is  less  hard  and  paler,  or  more 
grayish  in  color.  LevcopyrUe  and  Mispickel  (91,  93,  94)  are  white,  metallic,  arsenical  ores,  some- 
what resembling  ores  of  cobalt  Menaccanite  or  Titanic  Iron  (181)  resembles  specular  iron  doeely, 
but  has  not  a  red  powder ;  it  is  abundant  in  some  regions.  For  other  iron  minersJs,  see  260, 
284, 334,  869, 436,  486,  467,  469  (silicates) ;  473-475  (columbates,  tantalates);  498,  499,  524,  525, 
553,  657,  558,  560,  567-570,  576  (phosphates,  arsenates);  605  (borate);  610  (tungstate);  646, 
662,  664,  665,  672,  675,  682-687,  692.  696  (sulphates);  717,  719,  720  (carbonate*) ;  758  (oxalate). 

TIN.^The  only  valuable  ore  is  the  Oxyd  of  Tin  or  CassUerite  (192^  a  very  hard  and  heavy 
mineral  of  a  dark  brown  to  blade  color,  sometimes  gray  or  grayish-brown,  without  any  metallic 
appearance ;  the  crystals  usually  have  a  very  brilliant  lustre.  Tin  also  occurs  ar  a  sulphid  (fiO), 
■nd  is  sparin^y  found  in  ores  of  tantalum  and  some  other  mineral  spedes. 
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TITAN£nM.-*-Tfae  on^oro  of  this  metal  of  any  value  )a  Bntile  (193). 

ABSJBNIO. — Native  Arsenic  (1*7)  is  one  aouroe  of  arsenic^  but  it  is  too  rare  to  be  of  mnoh  etbU 
also  OrpimeiU  (27),  a  snlphur-yellow,  foliaoeous,  and  somewhat  pearly  mineral,  and  Bealffor  (26) 
bright  red  and  vitreous.  Arsenip  is  mostly  derived  for  the  arts  from  the  arsenical  ores  ^f  iron 
oobolt,  and  nickel 

AJSmiUONY.—Stibmte  or  Gray  Antimony  (29)  is  the  source  of  the  antimony  of  commerce.  II 
is  a  lead-gray  ore,  usually  fibrous  or  in  prismatio  crystals,  and  distinguished  from  a  similar  ore  of 
manganese  by  its  perfect  diagonal  cleavage  and  its  easy  Visibility.  Native  antimony  (18X  senar- 
monlite  (220),  valentinite  (221),  are  sometimes  found  in  sufficient  abundance  to  be  mined.  Anfci- 
mony  occurs  also  in  numerous  ores  of  lead,  silver,  and  nickel ;  also  as  oxysulphid  (226). 

BJWJJTH.^Katiue  BismuOi  (20),  the  source  of  the  metal  in  the  arts,  is  whitish,  with  a  faint 
reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fusible.  For  other  bismuth  ores,  see  80-^3. 
36^  102,  103,  121,  123,  124  (sulphids,  teUurids);  222,  22S  (ozyds);  336-388  (silicates);  768  (car- 
bonate). 

8.  Abbbbyzatioits. 

For  explanations  of  the  abbreviations  Var^  Oomp^  Obs^  AIL,  Arti£,  as  headings  of  sectiona 
!n  the  descriptions  of  species,  see  p.  zi;  of  chemical  symbols,  pp.  zi~zviii;  of  H.,  G.,  B3.,  O.F^ 
E.F.,  p.  zz ;  of  other  abbreviations,  p.  zzziv. 

The  fractional  expression  f,  before  the  statement  of  an  analysis  signifies  a  mean  oftwcanaiy' 
§es;  f ,  a  mean  of  three;  and  so  on. 

Q  in  a  formula  after  the  new  system  stands  for  an  accessory  ingredient  in  the  compound,  and 
the  nature  of  this  ingredient  is  to  be  learned  from  the  formula  after  the  old  system  in  the  aaita 
line. 
In  the  statements  of  the  angles  of  crystals,  abbreviations  are  used  as  follows: 
pyr.y  angle  over  a  pyramidal  edge. 
bae.^  angle  over  a  basal  edge. 
mae.,  angle  over  a  macrodiagonal  edge. 
brack.,  angle  over  a  brachydiagonal  edge. 
top,  angle  between  opposite  planes  over  the  summit 
term.,  angle  over  terminal  edge  in  a  rhombohedron. 
acH.,  angle  between  adjacent  planes. 
ov.,  OT«r;  hrae^yd^  tamd^diagonal;  macrod.,  i 
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The  following  are  the  general  subdivisionB  in  the  classilication  of  min» 
raU  adopted  in  this  treatise : 

GENERAL   SUBDIVISIONS. 

L   l^ATIYB  ElEMSNTS. 

n.  Compounds  :  the  mose  negattstb  elebcent  an  element  of  Series  II 
(See  next  page.) 

1.  feinaiy :  Sulphids,  TELLiTBros,  op  Metals  op  the  Sulphue  ani 
Arsenic  Geoups  (p.  26). 

2.  Binary :  Sulphids,  Tellubids,  Selenids,  Absenids,  Antimonids, 

BiSMUTHIDS,  PhOSPHIDS,  OF  MbTALS  OF  THE  Gbu),  IeON,  AND  TiN 

Groups  (p.  83). 

3.  Ternary:  Sulpharsenttes,  Sulphantimonites,  Sulphobismutit 
TIES  (p.  84). 

in.  Compounds  :  the  more  NEOATrvE  element  an  element  '^y  Series 
III.,  Group  I.     (See  page  3.) 

1.  Chlorids,  dromids,  Iodids  (p.  110). 

lY.  Compounds  :  the  more  neoatiye  element  an  elemeni-  of  Series 
IIL,  Group  II. 

1.  Fluorids  (p.  123). 

V.  Compounds:  the  more  negative  element  an  ELEBoarr  of  Series 
m.,  Group  III.     Oxygen  Compounds. 

1.  Binary :  Oxyds  (p.  131). 

2.  Ternary;  the  basic  element  an  element  of  Series  I. ;  the  acidic 
of  Series  II.  (as  silicon,  columbium,  phosphorus,  etc.) ;  the  acidific 
of  Series  III.  (oxygen) :  1,  Silicates  (p.  202) ;  2,  Columbates, 
Tantalates  (p.  612) ;  3,  Phosphates,  Arsenates,  Antimonates, 
NriRATES  (p.  526) ;  4,  Borates  (p.  693)  ;  5,  Tunostates,  Molyb- 
DATE8,  Vanadates  (p.  601) ;  6,  Sulphates,  Chromates,  Tellu- 
RATEs  (p.  612) ;  7,  Carbonates  (p.  669)  ;  8,  Oxalates  (p.  718). 

VI.  Hydro-Carbon  Compounds  :  minerals  of  organic  origin  (p.  720). 
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i   NATIVE  ELEMENTS. 


ARRAKQEMENT  OF  THE  SPECIES. 

Sezies  L  Seriei  IL 

1.  GOLD  GKOUP.  L  AB8BNI0  GROUP. 

!•  Goux  2.  SiLmi.  17.  ABSBHia  19.  ALLncovmft 

18.  AiiTiMoinr.  ito.  Bbmdtb. 

2.  IRON  GROUP.  2.  SULPHUR  GROUP. 
9.  PLATDnnc.               9.  Amalgam.                  21.  TEixuionM. 

4.  PLATXNIBIDIUM.         10.  ABQUBBITB.  22.  SULPHUB. 

6.  PalxiADium.  11.  GtoLD- Amalgam.         23.  Sblbnbdlphub. 

8.  Allopalladium.     12.  Goppbb. 

1.  iBIDOSMDnL  13.  IbON. 

(1).  Newjarakite.      14.  Zwa 
(2).  Bisserskita        15.  LBAa 

8.  QUIGKSILYEB. 

8.  TIN  GROUP.  8.  OARBON-SILIOON  GROUP. 

^K  Tnr.  24.  Diamond.  26.  GRAPHim 

Two  series  of  elements  are  here  reoognized ;  Hie  first  contaming  the  more  hasic,  and  the 
ime  diyision  of  the  more  negative.  These  two  series  are  parallel  in  their  subdiyisions,  so  that  tbf 
arrangement  is  a  natural  one,  whether  read  across,  or  up  and  down,  the  page.  The  first  group  of 
each  contains  elements  whose  compounds  have  an  odd  number  of  atoms  of  the  negatlTe  element^ 
as  1,  3,  5,  or  the  perissads  (p.  xviii) ;  the  other  two  of  each,  an  tven  number,  as  2,  4,  8,  or  the 
orHads. 

(1).  To  the  Gold  group  of  elements  belong  also  hydrogetk  poiasswm^  sodiuMj  Uihiumf  rubidium^ 
coBsium^  thaOmm;  the  atomic  ratio  for  the  ozjds  is  1 :  1,  and  the  general  formula  of  the  same  RO^ 
or  R*0,  in  the  new  system  of  chemistry. 

To  the  Arsenic  group  belong  the  elements  phosphorru,  nitrogen^  colwmbium^  lanttdum^  and  proba- 
bly hofon.  In  all  but  boron,  thore  are  ozyds  containing  3  and  5  atoms  of  oxygen ;  in  boron,  3 
bat  not  6. 

(2).  To  the  Iron  group  of  elements  belong  cakium^  magnesium,  o/umtmim,  heryUium,  copper 
^/tbait^  nickelf  sine,  diromium  (in  partX  wwtganese  (in  part),  Ita/i  (in  part),  etc  Among  the  oxyds. 
the  atomic  ratio  2  :  2  occurs  in  the  ordinary  protoxyds,  having  the  formula  RO,  as  ordinarily  writ^ 
ten  (and  so  written  in  this  work),  but  R0,  in  the  new  style  of  chemistry.  The  ratio  4  :  6  is  repre* 
sented  in  the  sesquioxyds,  R'O'  (ft'0'  in  the  new  system). 

To  the  Sulphur  group  of  elements  belong  also  wltnium,  vfmadium^  and  probably  molyhtlenumf  in 
which  the  more  prominent  acid  has  the  atomic  ratio  2  :  6.  Here  also  may  be  induded  that  state 
of  the  metal  ehromium  which  exists  in  chromic  acid  (GrO*  or  0rO'),  that  of  manganese  in  mau- 
ganio  acid,  and  that  of  molybdenum  in  molybdic  add. 

(3).  To  the  Tin  group  bdoog  also  titanium^  nrconium,  thorium.  The  prominent  oxyd  has  the 
atomto  ratio  2  :  4  (RO^  or  in  the  new  system  fiO^).  This  group  may  contain  also  that  state  of 
lead  which  exists  in  the  oxyd  PbO'  (or  Pb0') :  and  the  same  also  of  manganese  existing  in  ICnO* 
of  platinum  and  palladium  in  the  deutoxyd  state.* 

*  The  three  states  of  a  basic  metal,  corresponding  to  the  protoxyd,  sesquioxyd,  and  deutoxyd 
of  the  same  (In  which  I  part  of  metal  balances,  in  its  aiflnity,  1, 1^,  and  2  parts  of  o^ygen)^  mi^  bs 
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The  Oarbon-SOloon  Qraap  oootains  Oofbon  and  S&ieotu  Thej  are  related  to  one  anoChei 
in  the  atomio  ratio  of  their  proooinent  acida  (SiO*,  00"),  but  they  are  very  widely  unlike  in  many 
raepeeta,  and  Very  strikingly  so  in  the  mineral  oompounds  of  the  two  ad^* 

Series  m. — Besides  the  aboye  two  series  of  elements,  there  is  a  ifdrdf  consisting  of  the  em«- 
nenUy  negative  elements  (for  the  most  port  exdusively  negative).  The  three  groups  of  thii 
Series  HI.  are : 

(1).  CaLonorEy  Brominb,  Iodin& 

{2X  Floobinb. 

(3).  OxTonr.  ^._, 

The  first  of  these  groups  (like  the  same  in  Series  L  and  IL)  indudes  elements  of  the  odd  divi 
lion ;  the  third  of  the  evm;  while  flnorine  is  of  either. 

1.  GK)I<D.    BoLAkhem.    Gediegen  (3old  (7en?k    OrnatifjPV. 

iBometric.  Observed  planes  <?,  7,  1,  t-2,  3-3,  4-2.  Figs.  1  to  8, 15, 17, 
and  the  following :  the  octahedron  and  dodecahedron  (f.  2,  3),  most  com* 
mon.  Crystals  sometimes  acicular  through  elongation  of  octahedral  or 
other  forms ;  also  passing  into  filiform,  reticulated,  and  arborescent  shapes ; 
and  occasion^lj  spongiform  from  an  aggregation  of  filaments;  cages 
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of  crystals  often  salient  (£  51).  Cleavage  none.  Twins :  composition  face 
octahedral,  as  in  £  50 ;  and  occnrring  also  in  trapezohedral  and  other 
forms.  Also  massive  and  in  thin  lamin®.  Often  in  flattened  grains  or 
scales,  and  rolled  masses  in  sand  or  gravel. 

H.=2-5— 8.  G.=15-6— 19-5 ;  19-30— 19-34:,  when  qnite  pure,  G.  Rose. 
Lustre  metallic.  Color  and  streak  various  shades  of  gold-yellow,  some- 
times inclining  to  silver-white.    Yery  ductile  and  malleable. 

Composition,  Varieties. — Qold,  but  oontaining  silTer  in  different  proportions,  and  sometimes 
siso  traces  of  copper,  iron,  palladium,  rhodium. 

Tar.  1.  Ordinary.  Oontaining  0*16  to  16  p.  a  of  silver;  or,  the  atomic  ratio  of  gold  to  sil- 
ver varying  firom  160 :  1  to  3:1.  Ck>lor  varying,  accordingly,  from  deep  gold-yellow  to  pale 
yellow;  G.=19 — 16*5.  Ratio  for  the  gold  and  silver  of  3  :  1  corresponds  to  15*1  p.  c  of  silver: 
4 : 1,  12  p.  a ;  6  : 1,  8  i  p.  a ;  10  : 1,  6*3  p.  a  (a)  In  distinct  ciystals  or  groups  of  crystals ;  (5) 
arborescent  or  reticulated;  (c)  filiform;  (d)  spongy;  (e)in  laminie;  (/)  rolled  masses;  (^)  scales 
or  grains. 

2.  Argeni^ferouB ;  Eledrum,  (Atmr^  yoixrik  Herod,;  *HXc«r|»ov  Bomer^  Strabo;  Eleotmm  Flm, 
zzxiii.23.^    Color  pale  yeUow  to  yellowish-white ;  G.=  15'5— 12*5.    Ratio  for  the  gold  and  silver 

designated  respectively  (using  the  letters  of  the  Greek  alphabet)  the  alpha,  beta,  and  gamma  states. 
Whue  the  iron  or  Fe  in  FeO  is  closely  related  to  magnesium,  calcium,  etc.,  thai  in  Fe*0'  is  as 
dosely  related  to  aluminum ;  and  that  in  FeS*,  or  Pb  in  PbO',  or  Mn  in  MnO*,  as  closely  related 
to  tin  and  titanium,  whose  ordinary  oxyd  is  RO*.  This  relation  is  apparent  in  the  ciystallog^phio 
and  chemical  characters  of  the  corresponding  ozyds.  See  further  on  this  subject  a  paper  by  the 
anther  in  Am,  Jour,  ScL,  II.  xliv.,  1867,  and  Introd.,  p^  zv. 

*  In  stnct  system,  tho  Silicates  should  come  in  dassiflcation  next  before  the  Carbonates,  instead 
of  where  they  are  placed  in  this  work,  liut  as  there  are  no  analogies  between  the  species  of  tlieM 
two  groape,  the  separation  is  without  serious  obiectioiL 
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of  1 :  1  oorresponds  to  86  p.  o.  of  silver  (anaL  8,  4  28, 27,  45) ;  1^ :  1,  to  26  p.  c  (anaL  16, 41-44) 
2  :  1,  to  21  p.  c.  (anal.  54,  55) :  2^  :  1,  to  1 8  p.  c.  (anaL  40).  Pliny  sajs  that  when  the  proportion  or 
silver  in  the  gold  is  one-fifth  (=20  p.  a)  it  is  called  electrurru  The  word  in  Greek  means  also  amber; 
and  its  wse  for  this  aJloy  prohably  arose  fh>m  the  pale  yellow  color  it  has  as  compared  with  gold. 
An  argentiferous  gold  from  the  Ophir  Mine,  Nevada,  pale  yellowish  in  color,  gave  Breitbaupt 
(B.  H.  Ztg^  XXV.  169)  G.= 13*25,  13*68.  He  observes  that  it  contains  more  silver  than  gold,  but 
gives  no  analysis. 

3.  FaUadium-GoId,  ForpezUe  Frobel,  contains  nearly  10  p.  c.  of  palladium,  besides  some  silver; 
color  pale.  From  Porpez  in  Brazil.  Another  variety  from  Zacotinga  and  Ooudonga  in  Brazil 
contains  5  to  6  p.  c.  of  palladium. 

4.  Bfiodium-GoliL  Contains,  according  to  del  Bio  (Ann.  dh.  Phys.,  zxiz.  137),  34-43  p.  a  of 
rhodium;  G.=15*5 — 16*8;  brittle.    Requires  reexamination. 

Analyses  by  Avdejef  (Pogg,  liiL  153);  Boussingault  (Ann.  Ch.  Phys.,  xxiv.  408);  Forbes  (PhiL 
Mag.,  IV.  xxix.  129,  and  xxx.  142);  T.  H.  Henry  (Phil  Mag.,  111.  xxxiv.  205);  Uofmann  (Ann. 
Oh.  Pharm.,  Ixx.  255);  T.  a  Hunt  (Rep.  G.  Can ,  and  Am.  J.  Sci.,'ll.  xx.  448);  Kerl  (B.  H.  Ztg., 
1853,  No.  3);  Klaproth  (Beitr.,  iv.  I);  A.  Level  (Ann.  Ch.  Phys.,  H.  xxvii.  310);  Mallet  (J.  G. 
Soc.  Dublin,  iv.  271);  Marsh  (Am.  J.  Sci.,  n.  xxxiii.  190);  Northcoto  (PhiL  Mng.,  IV.  vl  390);  Os- 
wald  (Pogg.,  IxxviL  96) ;  Pietzsch  (Arch.  Pharm.,  II.  xcviii.  142) ;  Rivot  (Ann.  d.  M.,  IV.  xiv.  67); 
G.  Rose  (Pogg.,  xxiii.  161);  TorreU  (0.  R.,  Ux.  1047);  Teschemacher  (Q.  J.  Ch.  Soc.,  IL  193); 
Thomas  (PhiL  Mag.,  IV.  L  261);  B.  W.  Ward,  at  Mint  of  Sydney,  N.  &  W.  (W.  B.  Clarke's  Ro- 
searches  in  Southern  Gold  Fields,  Sydney,  1860,  p.  276) : 


Sp.gr. 

Au 

Ag 

Fe 

Cu 

1  Wicklow  Co.,  Ireland 

16-324 

92.32 

6-17 

0*78 

=  99.27  Mallet 

2.  Transylvania,  Barbara 

84*80 

14*68 

0*13 

004=  99*65  Rose. 

3. 

[64*52] 

35-48 

=  100  Bouss. 

4.           "    Vorospatak 

60*49 

38-74 

=  99.32  Rose 

6.  Schabrovski  (Eaih.) 

19099 

98-96 

0-16 

=99.12  Rose. 

6.  SUitharinenburg 

18-79 

95-81 

3*58 

0.61' 

=  100  Avd. 

7.            "                     18-77- 

-18*89 

95*50 

4-00 

0-50' 

=  100  Avd. 

8.            " 

94-09 

5-55 

'0-36' 

=  100  Avd. 

9.            " 

93*75 

6-01 

0-241 

=  100  Avd. 

10.            « 

93-34 

6*28 

0-32      ' 

0-06=  99*94  Rose. 

11.           " 

92-80 

7-02 

0-08 

=  99-90  Rose. 

12.            "                    18-11- 

-18-40 

92*23 

6-17 

1-60 

=  100  Avd. 

13.            «                     17-74— 18^S6 

91-21 

8-03 

'0-76' 

=  100  Avd. 

14.            " 

16-03 

79*69 

19-47 

0-84' 

=  100  Avd. 

15.            " 

15-627 

70*86 

28-30 

0*84' 

=  100  Avd. 

16.  Czar.  Nikoli^evsk  (Minsk) 

92*47 

7-27 

=  99*74  Rose. 

17.                    if                    M                    U 

17-72 

89-85 

10*65 

=  100  Rose. 

18!  Perrov-Pavlovskl(Kath.) 

92-60 

7-08 

0-06 

0-02=  99-76  Rose. 

19.  Boruschka  (N.  T^gilak) 

18-66 

94-41 

5-23 

0-04 

0*39=  100  Rose. 

20.            "           " 

17-74 

90-76 

9-02 

=  99-78  Rose. 

21.            •*           •• 

87-31 

12*12 

0-08=  99-51  Rose. 

22.            "           " 

17-06 

88-85 

16*15 

=  100  Rose. 

23.  Berosof 

91-88 

8-03 

0-09=  100  Rose. 

24.  Alex.  Andrejevsk  (Ifiask) 

17-54 

87-40 

12*07 

0-09=  99*56  Rose. 

26.  Petropavlovski 

17-11 

86*81 

1319 

[o-3o; 

=  100  Rose. 

26.  Siranovski,  Altai 

14-55 

60-98 

38*38 

0-33=  99*69  Rose. 

27.  Schlangenbexg,  Altai 

64 

36 

=  100  Klaproth. 

28.  Malacca 

90-89 

8-98 

tr. 

&.  =  99.87  TerreiL 

29.  Slam,  Pachim 

88-57 

6-45 

tr. 

1-42     §13-33=97*77  Terr«fl 

30.  AAriciH^  Senegal 

94-00 

5*85 

Pt  0-15=100  Len>L 

86*97 

10-53 

und. 

uruL=  97*60  Darcet 

82!           " 

86-80 

11-80 

0*90=  99-50  LevoL 

83.           " 

84*50 

15*30 

0-20=  100  LevoL 

84.  Brazil 

94-00 

5-85 

=  99-85  Darcet. 

36.  Bolivia,  Anoota 

18-31 

94*73 

5-23 

0*04 

=  100  Forbes. 

36.        **      Romanplaya 

18-672 

94-19 

5-81 

=  100  Forbes. 

37.        "      Gritada 

17-906 

93-51 

6-49 

=  100  Forbes. 

88.        "      Tipuanl 

16-07 

91-96 

7*47 

tr. 

—  gangue  0-57  =  1 00  Forboi. 

89.  N.  Grenada,  Bogota 
4a        "      Trinidad 

92-00 

8*00 

=  100  Bouss. 

82-40 

17-60 

—  100  Bouss. 

41.       «"      Titiribi 

74-00 

2600 
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IS.  N.  Grenada,  Titiribi 


48. 
44 
46. 
46. 
47. 
48. 
49. 
50. 
51. 


Gnamo 
Harmato 
Santa  Bosa 
£1  Llano 
Malpaao 
Baia 

Rio  Lucio 
OjasAnchaa 
£1  Llano 


62.  Pera,  Carabaya 

53.        "  E.  ChuquiagnUlo 

64.        "        Yungaa 

66.        " 

66.  K.  Scotia,  Tangier 

57.        '*        Lunenbuig 

68.  California 

69.  " 


60.        « 

6L         - 

62.        « 

63.        " 

64.        " 

(1^48  ftis 

66.        " 

66.        " 

16-e 

67.        " 

69.        " 

(1 

70.        " 

It 

71.  Australia 

72. 

73.        " 

Bathnrst 

74.        " 

Aralaen 

76.        •* 

Adelong 

76.        '• 

u 

77.        «* 

II 

78.        " 

Aralaen 

79.        " 

II 

80.        •* 

MittaMitta 

8L        •* 

Omeo 

82.  Tasmania,  Giandara 

83.        « 

II 

84.        " 

II 

86.        " 

K 

86.        " 

II 

87.        " 

BlTc  Boy  Hat 

88.        " 

li 

89.        " 

Nook,  Kngal 

90.        « 

Fingal 

8p.gr. 


12-666 
14-16 

14-70 

14-69 


18-43 

16-693 

16-63 

16*54 

18-95 

18-37 


16-33 

16-96 

14-60 

17-40 

-16-43 

16-57 
17-60 


Au 

73-40 
73-68 
73-45 
64-93 
88-54 
88-24 
88-16 
87-94 
84-50 
82-10 
97-46 
90-86 
79-89 
78-69 
98-13 
92*04 
96*42 
93-53 
92-70 
92-00 
89-61 
90-01 
90-70 
90-96 
86-57 
75-86 
89-24 
87-77 
86-73 
99-28 
95-48 
95-68 
94-92 
94-64 
93-67 
93-17 
91-62 
69-59 
89-57 
85-23 
92-77 
92-68 
93  36 
92-47 
92-62 
94-76 
94-96 
92-55 
90  89 


Ag 

26-60 

26-32 

26-48 

36-07 

11-42 

H-76 

11-85 

12-06 

15*50 

17-90 

2-54 

9-14 

20-11 

21-31 

1-76 

7-76 

3-68 

6*47 

6*90 

7-00 

10-05 

9*01 

8-80 

9-04 

12-33 

20*67 

10-76 

12*23 

13-27 

0-44 

3-59 

3-92 

6-08 

5-31 

6-23 

6-66 

8-48 

10-51 

10-43 

14-77 

7-23 

7*34 

6-56 

7-31 

7-27 

6-04 

4-66 

7-10 

8-02 


Fe  Ca 

=  100  Bonis. 

=  100  Bouss. 

=  99-93  Bonsa 

=  100  Bouss. 

=  99-96  Bouss. 

-=  100  Bouss. 
-=  100  Bouss. 
-=  100  Bouss. 
-=100  Bouss. 
-=  100  Bouss. 

=  100  Forbes. 

=  100  Forbes. 

— =  100  Forbes. 

=  100  Forbes. 

tr.  0-05=  99-94  Marsh. 

<r.  011=99-91  Marsh. 

=100  Thomas. 

=  100  Thomas. 

0-40=  100  LevoL 

=  99  TeschemacLer. 

und,       und.  =■  99*66  Hofmann. 

0-86         =  99-88  Henry. 
0-38       =  99-88  Rivot. 

=  100  Oswald. 

0-54        0-29=  99-73  Henry. 

—  quartz  2*44=98-97  Pietzscb. 

=  100  Hunt 

=  100  Hunt. 

=  100  Hunt. 

0-20        0-07  Bi  O-Ol  =100  Northoote. 

—  quartz  0-10=99-17  KerL 

0*16       =  99-76  Henry. 

•=  100  Ward 
=  100      ** 


0-06 
1-10 
0-27 


008 
0-09 
0-22 
0-1 1 


008 
0-17 


=  100  *• 

=  100  " 

-=  100  « 

-=  100  " 

=  100  •* 

=  100  •* 

=  100  " 

=  100  " 

=  100  " 

=  100  " 

=  100  " 

=99-80  " 

tr.  =  99-69  " 

(r.  :=  99-82  " 
*-.  Sn,  Pb,  Co  1*0  Ward. 


The  average  proportion  of  gold  in  the  native  gold  of  California,  as  derived  from  assays  of  sevo* 
ral  hundred  millions  of  dollars  worth,  is  880  thousandths ;  while  the  range  is  mostly  between 
870  and  890  ( Prof.  J.  0.  Booth,  of  U.  S.  Mint,  in  a  letter  to  the  author,  of  May,  1867).  The  rangs 
iu  the  metal  of  Australia  is  mostly  between  900  and  960,  with  an  average  of  9*25. 

The  gold  of  the  Chaudi^re,  Canada,  contains  usually  10  to  16  p.  a  of  sUver ;  whUe  that  of  Nova 
Scotia  is  very  nearly  pure. 

The  Chilian  gold  afibrded  Bomeyko  84  to  96  per  cent  of  gold  and  16  to  3  per  oent.  of  silvei 
(Ann.  d.  Mines  IV.  vl). 

ParpezUe  afforded  Berzelius  (Jahresb.  1836)  Gold  85-98,  palladium  9-85,  silver  4-17. 

A  mass  oidsclram^  weighing  25  lbs.,  fVom  Yorospatak,  oonslstiug  of  large  crystals  {^\  in.),  cotk* 
»ained  26  p.  c.  of  silver  (Dingl  Polyt.  J.,  dzvL  396). 

Pyrognostio  and  other  Ohemical  Oharaotezs.  —  B.B.  fuses  easily.  Not  acted  on  bj 
Insoluble  in  any  single  add;  soluble  in  nitro-muriatic  acid  (aqua-regia). 


Digitized  by 


Google 


6  VATTVIE  VLIOiCEllTS. 

ObMnrations^— Native  gold  is  found,  when  in  sihkf  with  oomparatiTelj  small  ezceptioDR,  In 
the  quartz  yeins  that  intersect  metamorphio  rocks,  and  to  some  extent  in  the  wall  rock  of  these 
veins.  The  metamorphic  rocks  thus  intersected  are  mostlj  chloritic,  talcose,  and  argiUaoeouff 
schist  of  dull  green,  dork  gray,  and  other  colors;  also,  much  less  commonly,  mica  and  homblendic 
schist,  gneiss,  diorite,  porphyry ;  and  still  more  rarely,  granite.  A  laminated  quartzite,  called 
itacolumito,  is  common  in  many  gold  regions,  as  those  of  Brazil  and  North  Carolina,  and  some- 
times specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (hematite),  or  magne- 
tite  in  grains. 

The  gold  occurs  in  the  quartz  iu  strings,  scales,  plates,  and  in  masses  which  are  sometimes  an 
agglomeration  of  crystals;  and  the  scales  are  often  invisible  to  the  naked  eye,  massive  quarts 
tliat  apparently  contains  no  gold  frequently  yielding  a  considerable  percentage  to  the  assayer.  It 
is  always  very  irregularly  distributed,  and  never  in  continuous  pure  bands  of  metal,  like  many 
metallic  ores.  It  occurs  both  disseminated  through  the  mass  of  the  quartz,  and  in  its  cavities. 
The  larger  masses  and  the  finer  crysti^izations  are  mainly  in  the  latter;  and  Prof.  Wurtz  has 
suggested  that  these  have  been  formed  by  a  slow  aggregation  and  crystallization  carried  on 
through  the  solvent  power,  as  regards  gold,  of  persulphate  of  iron -~ this  salt  of  iron  being  derived 
from  the  decomposition  of  the  pyrite  present  in  the  quartz  veins. 

llie  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  all  others,  and  is  generaHy 
auriferous;  next,  chalcopyrite,  galena,  blende,  mispickel,  each  frequently  auriferous ;  often  tetrady« 
mite  and  other  tellurium  ores,  native  bismuth,  etibnite,  magnetite,  hematite ;  sometimes  barytes, 
apatite,  fluor,  siderite,  chrysocolla. 

T)io  quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  fVom  the 
more  or  less  complete  disappearance  of  the  pyrite  and  other  sulpbids  by  decomposition ;  but 
below,  it  is  commonly  solid.  The  endosiug  schists  are  sometimes  soft  and  easily  removed  in 
mining.  In  other  cases,  they  are  excessively  tough,  and  the  quartz,  being  a  brittle  mineral,  yields 
the  most  easily  to  the  drill 

The  gold  of  the  world  has  been  mostly  gathered,  not*  directly  fh)m  the  quartz  veins,  but  fh>m 
the  gravel  or  sands  of  rivers  or  valleys  in  auriferous  regions,  or  tht*  slopes  of  mountains  or  hills, 
whose  rocks  contain  in  some  part,  and  generally  not  &r  distant,  auriferous  veins;  and  such 
mines  are  often  called  aUuuial  wiuikinga ;  in  California  placer-diggings,  Pliny  speaks  of  the  "  bring- 
ing of  rivers  fVom  the  mountains,  in  manv  instances  for  a  hundred  miles,  for  the  purpose  of 
washing  the  debris,*'  and  this  method  of  hydraulic  mining  is  now  carried  on  in  Califomia  on  a 
stupendous  scale.  (See  Silliman,  in  Am.  J.  Sci.,  II.  xL  lo.)  The  auriferous  gravel  and  earth 
have  been  derived  from  the  disintegration  or  wearing  down  of  auriferous  rocks.  The  aurifer- 
ous gravel  beds  in  California  are  of  vast  extent;  those  of  the  Yuba,  an  affluent  of  Feather 
River,  varying  from  Soto  25i>  feet  in  depth,  and  averaging  probably  120  feet.  Most  of  the  gold 
of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such  alluvial  washings. 

The  alluvial  gold  is  usually  in  flattened  scales  of  different  degrees  of  fineness,  the  size  depend- 
mg  partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to  wliich  it 
has  been  transported.  Transportation  by  running  water  is  an  assorting  process;  the  coarser 
particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first,  and  the 
finer  being  carried  far  away—sometimes  scores  of  mUes.  A  cavity  in  the  rocky  slopes  or  bot- 
tom of  a  valley,  or  a  place  where  the  waters  may  have  eddied,  generally  proves  in  such  a  n^oD 
to  be  a  pockd  full  of  gold. 

In  the  auriferous  sands,  crystals  of  zircon  are  very  common ;  also  garnet  and  kyanite  in  graina; 
often  also  monazite,  diamonds,  topaz,  corundum,  iridosmine,  platinum.  The  ziroons  are  sometimei 
mistaken  for  diamonds. 

Gold  is  widely  distributed  over  the  globe,  and  occurs  in  rocks  of  various  ages,  fW)m  the  Azoio 
to  the  Cretaceous  or  Tertiary.  The  scliists  that  contaui  the  auriferous  veins  were  once  sediment- 
ary beds  of  day,  sand,  or  mud,  derived  from  the  wear  of  preexistmg  rocks.  Through  some  pro- 
cess, iu  which  heat  was  concerned,  the  latter  were  metamorphosed  into  the  hard  crystalline 
schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers :  and 
then,  all  the  fi.«sures  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers,  and 
therefore  conforming  with  Sxe  lamination)  became  flUed  with  &q  quartz  veins  containing  gold. 
The  quartz  was  brought  into  the  intersecting  fissures,  and  the  interlaminated  open  spaces,  from 
the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a  temper- 
ature much  above  tliat  of  boiling  water,  having  great  decomposing  and  solvent  power,  and  car^ 
rying  into  cavities  whatever  they  can  gather  up  from  the  rocks).  Thus,  the  gold  of  the  veins  was 
derived  from  the  rodcs  adjoining  the  openings,  either  directly  aciy'oining,  or  above,  or  below  it ; 
and  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they  were  crystal- 
lized and  the  veins  were  made,  although  in  so  infinitesimal  a  quantity  in  a  cubic  foot,  that  the 
beds,  without  the  metamorphism  and  the  vein-making,  would  have  been,  worthless  mining- 
ground. 

As  schist!  with  aurifsrous  quarts  veins  were  made  in  Anoic  time,  so  were  tliey  also  in  Pklao* 
loic,  eepedallr  at  the  groat  mountain-making  epodi which  dosed  the  Paleosoio  era;  also  late.,  fi 
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the  Jnraflslo  period,  as  in  the  Slem  Nevada;  and  still  later  in  the  Oretaor  jua  and  Tertiaty  perl 
odSi  as  in  the  Ooasc  Mountains  of  Oalifornia.  Bat  whatever  the  age  of  the  schists  and  veins,  tha 
onginal  source  of  all  the  Paleozoic  and  later  gold  deposits  must  be  the  azoic  or  original  rocks  of 
the  f^obe,  as  they  are  the  great  source  of  the  mat^ial  shales  and  sandstones  of  all  subsequent 
ages,  excepting  such  as  may  have  been  derived  from  aqueous  solution  or  chemical  deposition. 
Anriferous  quartz  veins  are  in  no  case  igneous  veins— that  is,  veins  filled  by  injection  of  melted 
Matter  from  below. 

Gold  exists  more  or  less  abundantly  over  all  the  continents  in  most  of  the  regions  of  crystalline 
rodrs,  especially  those  of  the  semi-crystalline  schists ;  and  also  in  some  of  the  large  islands  of  the 
world  where  such  rocks  exist  In  Europe,  it  is  most  abundant  in  Hungary  at  Konigsberg, 
Schemnitz,  and  Felsobanya,  and  in  Transylvania  at  Kapaik,  Ydrospatak,  and  Offenbanya ;  it 
ocours  also  in  the  sandfi  of  the  Bhine,  the  Beuss,  the  Aar,  the  Rhone,  and  the  Daimbe;  on  ths 
southern  slope  of  the  Pennine  Alps  fh)m  the  Simplon  and  Monte  Rosa  to  the  valley  of  Aosta ;  in 
Piedmont;  in  Spain,  formerly  worked  in  Asturias;  in  many  of  the  streams  of  Cornwall;  near 
Oolgelly  and  other  parts  of  North  Wales ;  in  Scotland,  in  considerable  amount,  near  Leadhills,  and  in 
Glen  Goich  and  other  parts  of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  in  Sweden,  at 
Elelfon. 

At  the  Transylvania  mines  of  Ydrospatak,  where  one  piece  of  22  ozs.  was  found,  the  gold  is 
obtained  by  mining,  and  the  mines  have  been  worked  since  the  time  of  the  Romans.  The  Rhine 
has  been  moat  productive  between  Basle  and  Manheim ;  the  sands,  where  richest,  contain  only 
about  56  parts  of  gold  in  a  hundred  millions ;  yet  sands  containing  less  than  half  this  proportion 
are  worked.  The  whole  amount  of  gold  in  the  auriferous  sands  of  the  Rhine  has  been  estimated 
at  $30,000,000 ;  but  it  is  mostly  co\'ered  by  soil  under  cultivation. 

In  Asia,  gold  occurs  along  the  eastern  flanks  of  the  Urals  for  500  miles,  and  is  especially  abun- 
dant at  the  Beresov  mines  near  Katharinenburg  (lat.  56"*  40'  N.);  also  obtained  at  Petropavlov* 
ski  (60*"  N.);  Nischne  Tagilsk  (59^  N.);  Miask,  near  Slatoust  and  Mt  Ihnen  (55^  N.,  where  the 
largest  Russian  nugget  was  found),  etc  Katharinenburg  is  the  capital  of  the  mining  district 
The  Urals  were  within  the  territory  of  the  andent  Scythians ;  and  the  vessels  of  gold  reputed, 
according  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  fh>m  Uralian  nuggets. 
But  the  mines  were  not  opened  until  1819;  soon  after  this  thoy  became  the  most  productive  in 
the  world,  and  remained  so  until  the  discoveries  in  California.  They  are  principallv  alluvial 
washings,  and  these  washings  seldom  yield  less  than  65  grains  of  gold  for  4,000  lbs.  or  soil,  and 
rarely  more  than  1 20  grains.  At  Beresov,  there  are  workings  in  the  parent  rock.  Siberian 
mines  le«a  extensive  occur  m  the  lesser  Altai,  in  the  Eolyvan  mining  region  (about  1,500  miles 
oast  of  Katharinenburg,  near  long.  100**  E.,  between  the  Obi  and  Irtisch,  and  1,500  miles  west  of 
the  other  great  Siberian  mining  region,  that  of  Nertschinsk,  which  is  between  135''  and  140"  K, 
east  of  L.  Baikal);  among  the  localities  are  Schlangenberg  and  Siriinovski,  noted  for  affording  the 
electrum  (anal  26,  27).  Asiatic  mines  occur  also  in  the  Cailas  Mountains,  in  Little  Thibet,  Cey* 
k>n,  and  Malaooa,  China,  Corea,  Japan,  Formosa,  Sumatra,  Java,  Borneo,  the  Philippmes,  and 
other  Kast  India  Islands. 

In  Africa,  gold  occurs  at  Kordofan,  between  Darfour  and  Abyssinia;  also,  south  of  the  Sahara 
in  Western  Africa,  fW>m  the  Senegal  to  Gape  Palmas ;  in  the  interior,  on  the  Somat,  a  day's  jour- 
ney fromCassen;  along  the  coast  opposite  Madagascar,  between  22*"  and  35'  S.,  supposed  by 
some  to  have  been  the  Ophir  of  the  time  of  Solomon. 

In  South  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual  pro- 
duce of  the  world  was  obtained^  along  the  chain  of  mountains  lying  nearly  parallel  with  the  coas^ 
especially  near  Villa  Rica,  and  in  the  province  of  Minas  Geraes;  in  New  Grenada,  at  Antioquia, 
Choco,  and  Giron ;  Ohili ;  in  Bolivia,  especially  in  the  valley  of  the  Rio  de  Tipuani,  east  of 
Sorata;  sparingly  in  Peru.  Also  in  Central  America,  in  Honduras,  San  Salvador,  Guatemala, 
Costa  Rica,  and  near  Panama ;  most  abundant  in  Honduras,  especially  along  the  rivers  Guyape 
and  Jalan,  in  Olancho,  while  found  also  in  tho  department  of  Yoro^  and  in  Southern 
Honduras. 

In  North  America,  there  are  numberless  mines  along  the  mountains  of  Western  America,  and 
others  alon|f  the  eastern  range  of  the  Appalachians  from  Alabama  and  Georgia  to  Labrador,  be- 
sides some  mdications  of  gold  in  portions  of  the  intermediate  Azoic  region  about  Lake  Superior. 
They  occur  at  many  points  along  the  higher  regions  of  the  Rocky  Mountains,  in  Mexico,  in  New 
Mexico,  near  Santa  F^  Cerillos,  Avo,  etc ;  in  Arizona,  in  the  San  Francisco,  Wauba,  Yuma,  and 
Ahet  districts ;  in  Colorado,  abundant,  but  the  gold  largely  in  auriferous  pyrites ;  in  Utah  and 
Idaho.  Also  along  ranges  between  the  summit  and  the  Sierra  Nevada,  in  the  Humboldt  region 
and  elsewhere.  Also  in  the  Sierra  Nevada,  mostly  on  its  western  slope  (the  mines  of  the  eastern 
being  principally  silver  mines).  The  auriferous  belt  may  be  said  to  begin  in  the  Californian  penin- 
sula. Near  the  Tojon  pass  it  enters  Galifomia,  and  beyond  for  180  miles  it  is  sparingly  aurifer> 
ons,  the  slate  rocks  being  of  small  breadth ;  but  beyond  this,  northward,  the  slates  increase  in 
extent,  and  the  mines  in  number  and  productiveness,  and  they  continue  thus  for  200  miles  oi 
Qold  ooouffs  al^  hi  the  Coast  ranges  in  many  localities,  but  mostly  in  too  small  quantitiet 
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to  be  profitably  worked.  The  regions  to  the  north  in  Oregon  and  Washington  Territory,  end  ths 
British  Possessions  farther  north,  are  at  many  points  auriferous,  and  productively  so,  though  tQ 
a  less  extent  than  California. 

The  mines  of  Califomia  were  first  made  known  in  1849.  They  were  for  some  years  solely 
alluvial  washings,  but  since  1852  quartz  mining  has  been  on  the  increase.  The  quartz  veins  are 
often  of  great  size.  Some  in  the  "  Mariposa  estate  *'  average  1 2  feet,  and  in  places  expand  to  40 
feet  in  breadth.  North  of  Mariposa  county,  the  auriferous  gravel,  which  has  everywhere  been  a 
principal  source  of  the  gold  thus  far  obtained,  is  very  extensive.  The  thick  deposits,  often  semi- 
•ndurated,  are  now  washed  down  by  vast  stretms  of  water  thrown  by  the  pressure  of  a  column 
of  water  of  160  feet,  that  do  the  work  of  running  off"  the  earth  and  gravel,  and  gathering  the  gold 
in  an  incredibly  short  time.  Much  of  the  auriferous  gravel  formation  is  under  a  oovoriug  of  vol- 
canic rock,  either  tufa  or  lavas,  which  has  to  be  underworked,  in  one  way  or  another,  to  get  out 
the  gold,  making  what  is  called  tabU-mouniain  mining;  the  flat  tops  of  hard  volcanic  material 
giving  a  table-like  look  to  the  heights.  (See  J.  D.  Whitney's  GeoL  Califomia;  review  of  same  in 
Am.  J.  Sci.,  IL  xlL  231,  351,  and  B.  SUliman,  ib.,  xl  1.) 

In  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  the  Call* 
fornia  discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  confined  to  the  States  of 
Virginia,  North  and  South  Carolina,  and  Georgia,  or  along  a  line  fyrom  the  Rappahannock  to  the 
Coosa  in  Alabama.  But  the  region  may  be  said  to  extend  north  to  Canada ;  for  gold  has  been 
found  at  Albion  and  Madrid  in  Maine ;  Canaan  and  Lisbon,  N.  H. ;  Bridge  water,  Vermont ;  Ded- 
ham,  Mass.  Traces  ooour  also  in  Franconia  township,  Montgomery  Co.,  Pennsylvania.  In  Vir^ 
ginict^  the  principal  deposits  are  in  Spotsylvania  county,  on  the  Bappahannodc,  at  the  United 
States  mines,  and  at  other  places  to  the  southwest ;  in  Stafibrd  county,  at  the  Rappahannock 
gold  mines,  ten  miles  from  Falmouth,  in  the  Culpepper  county,  at  Culpepper  miues,  on  Rapidan 
river ;  in  Orange  county,  at  the  Orange  Grove  gold  mine,  and  at  the  Greenwood  gold  mines ;  in 
Goochland  county,  at  Moss  and  Busby's  mines ;  in  Loaisa  county,  at  Walton's  gold  mine ;  in 
Buckingham  county,  at  Eldridge's  mine.  In  North  Carolina,  the  gold  region  is  mostly  confined 
to  the  coimties  of  Montgomery,  Cabarrus,  Mecklenburg,  and  Lincoln.  The  mines  of  Mecklenburg 
are  principally  vein  deposits ;  those  of  Burke,  Lincoln,  McDowell,  and  Rutherford,  are  mostly  in 
alluvial  soil;  the  Davidson  county  silver  mine  has  afforded  gold.  In  Georgia^  the  Shelton  gold 
mines  in  Habersham  county  have  long  been  famous ;  and  many  other  places  have  been  opened  in 
Rabun  aud  Hall  counties,  Lumpkin  county,  at  Dahlonega,  etc ;  and  Uie  Cherokee  coimtry.  In 
Souih  Gtrolina^  tlie  principal  gold  regions  are  the  Fairforest  in  Union  district,  and  the  Lyncli's 
creek  and  Catawba  regions,  chiefly  in  Lancaster  and  Chesterfield  districts;  also  in  Pickens 
4X>unty,  adjoining  Georgia.    There  is  gold  also  in  eastern  Tennessee. 

In  Canada,  gold  occurs  to  the  south  of  the  St  Lawrence,  in  the  soil  on  the  Chaudi^re  (where 
jflrst  found  in  1835>,  and  over  a  considerable  region  beyond,  having  been  derived  probably  from 
xthe  crystalline  schists  of  the  Notre  Dame  range  (T.  S.  Hunt),  whi(£  is  properly  a  continuation  of 
tthe  mountains  of  New  England  and  the  Appalachians  to  the  southwest  in  Nova  Scotia,  mines 
:are  worked  near  Halifax  and  elsewhere. 

In  Australia,  which  is  fuUy  equal  to  California  in  productiveness,  and  much  superior  in  the 
;  purity  of  the  metal,  the  principal  gold  mines  occur  along  the  streams  in  the  mountains  of  N.  8. 
Wales  (S.  E.  Australia),  and  along  the  continuation  of  the  same  range  in  Victoria  (S.  Australia). 
It  was  discovered  in  N.  S.  Wales,  near  Bathurst,  in  the  spring  of  1851 ;  and  in  August  of  the 
!8ame  year,  the  far  richer  deposits  of  Victoria  became  known.  Some  gold  has  also  been  obtained 
:  in  Queensland,  N.  Australia,  in  the  vicinity  of  Moroton  bay.    Prof.  Booth  states  (in  a  letter  to 

•  the  author)  that  one  lot  of  Australian  gold  worth  about  $4^000,  submitted  to  him  in  1853,  consist* 

•  ed  of  grains  from  the  size  of  a  yery  large  pea  to  small  sand,  all  of  which  were  more  or  less  per- 
fect dodecahedrons.  Qold  also  occurs  in  Tasmania  (Van  Diemen's  Land).  In  New  Zealand,  it 
has  been  found  at  Coromandel  harbor,  near  Auckland,  on  the  Northern  island,  aud  on  the  Middle 
ifiland  near  Cook's  Straits.    Found  also  in  New  Caledonia. 

Masses  of  gold  of  considerable  size  have  been  found  in  North  Carolina.  The  largest  was  dia* 
covered  in  Cabarrus  Co.;  it  weighed  twenty-eight  pounds  avoirdupois  ("steel-yard  weight," 
equals  37  lbs.  troy,  and  was  8  or  9  inches  long  by  4  or  5  broad,  and  about  an  inch  thick.  The 
largest  mass  yet  reported  from  Califomia  weighed  20  pounds.  A  mass  consisting  of  a  congeries 
of  crystals,  and  weighing  201  ozs.  (value  $4,000)  was  found  in  1865,  in  Califomia,  7  miles  from 
Georgetown,  in  El  Dorado  county.  In  Paraguay,  pieces  from  1  to  50  pounds  weight  were  takeu 
from  a  mass  of  rock  which  fell  from  one  of  the  highest  mountains.  Several  specimens  weighing. 
16  pounds  have  been  found  in  the  Ural,  and  one  of  27  pounds ;  and  near  Miask,  in  the  valley  of 
Tnsohku  Targanka,  iu  1842,  a  mass  was  detached  weighing  96  pounds  troy.  This  mass  is  now 
In  tbe  Museum  of  Mining  Engineers  at  St.  Petersburg.  A  mass  found  recently  in  Australia, 
called  the  "Blanch  Barkley  Nugget "  had  the  enormous  weight  of  146  lbs.,  and  only  6  oz^.  of  ii 
were  gangue;  and  one  still  larger,  from  Ballarat^  weighed  184  lbs.  8  ozs.,  and  yielded  j68,376 
\0s.  C»d  sterling  of  gold. 

Tne  yield  of  gold  mines  has  very  much  increased  in  amount  since  the  disoovery  of  the  mlnoa 
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of  OBllfornla.  The  mines  of  South  America  and  Mezioo  were  estimated  by  Humboldt,  over  G€ 
fears  since,  to  yield  annually  $11^500,000,  which  much  exceeds  the  present  proceeds.  Brazil  lias 
furnished  about  17,500  pounds  troy  per  year.  It  is  estimated  that,  betwpon  1790  and  1830, 
Mexico  produced  $31,250,000  in  gold,  Chili  $13,450,000,  and  Buenos  Ayres  $19,500,000,  making 
an  average  annual  yield  of  $16,050,000.  The  Russian  mines  in  1 846  produced  al)out  $16,500,000 : 
and  in  1851,  $15,000,000.  The  yield  of  California  in  1849,  the  first  year  after  the  dis- 
flOTeiy  of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  until  1853,  when  it 
was  nearly  $60,000,000.  Smce  then  it  has  diminished,  and  in  1866  the  amount  was  but 
$27,000,000.  Montana,  Colorado,  Idaho,  and  Nevada,  raise  the  total  from  the  United  States  for  the 
year  1866  to  $86,000,000,  with  $20,000,000  besides  of  silver.  Australia  produced  $60,000,000 
for  a  number  of  years;  but  for  1863,  1864,  1865,  the  average  was  not  above  $30,000,000,  one- 
fourth  to  one-third  of  which  came  f^om  the  auriferous  quartz. 

The  gold  is  obtained  from  the  auriferous  quartz  by  pulverizing,  and  then  treating  the  finely- 
powdered  quartz  with  mercury,  a  method  well  known  to  the  ancients.  This  metal  dissolves  out 
the  gold,  producing  an  amalgam  which,  by  straining  and  distillation,  yields  the  gold.  The  auri- 
ferous pyrite  is  first  powderod,  and  then  roasted  In  an  oven  of  peculiar  construction  until  the 
sulphur  is  driven  off.  The  residue,  aocording  to  one  process,  pronounced  the  best,  is  treated 
with  chlorine  gas,  and  the  mecals  thus  converted  into  chlorids,  of  which  the  chlorid  of  gold  is 
Bolubleu  This  is  removed  and  then  treated  with  protosulphate  of  iron,  when  the  gold  is  deposited. 
According  to  another  process,  the  residue  is  fused  with  litharge,  and  the  gold  is  thus  combined 
with  lead,  and  afterward  obtained  from  the  lead  by  cupellation.  Bj  a  third  process,  the  aurifer- 
ous pyrite,  especially  when  cupriferous,  is  concentrated  iato  a  copper  matt  by  partial  roasting  and 
fusion ;  the  matt  is  then  roasted,  and  the  oxyd  of  copper  taken  up  by  dilute  sulphuric  acid,  leav* 
ing  the  gold  and  silver  in  the  residue. 

2.  SIZjVBR.    Luna  Aicnem,    Gkdiegen  Silber  Cfemu    Argent  nam  Ik-. 

Isometric.  Observed  planes  (?,  1,  /,  i-2,  i-4,  3-3.  Fia^.  1,  2,  6,  7, 15,  17. 
Cleavage  none.  Twins  :  composition  face  octahedral,  like  f.  50 ;  but  occur- 
ring also  in  the  trapezohedron  3-3,  and  other  forms.  Commonly  coarse  or 
fine  filiform,  reticulated,  arborescent ;  in  the  latter,  the  branches  pass  oft* 
either  (1)  at  right  angles,  and  are  crystals  (usually  octahedrons)  elongated 
in  the  direction  of  ji  cubic  axis,  or  else  a  succession  of  partly  overlapping 
crystals ;  or  (2)  at  angles  of  60°,  they  being  elongated  in  the  direction  of  a 
dodecahedral  axis.  Crystals  generally  obliquely  prolonged  or  shortened, 
and  thus  greatly  distorted.  Also  massive,  and  in  plates  or  superficial 
coatings. 

H.=:2-5 — 3.  G.=10'l — 11*1,  when  pure  10*5.  Lustre  metallic.  Color 
and  sti-eak  silver- white ;  subject  to  tarnish,  by  which  the  color  becomes 
grayish-black.    Ductile. 

Oomp.,  Var.— Silver,  with  some  copper,  gold,  and  sometimes  platinum,  antimony,  bismuth, 
mercury. 
Yar.  1.  Ordinaury.    (a)  crystallized;  (5)  filiform,  arborescent;  (c)  massive. 

2.  Auriforaus;  Kiisielile,  (Guldisdi-Silber  Hauam.^  Handb.  104,  1813.  Kiistelit  Breilh,^  B. 
H.  Ztg.,  xzv.  169,  1866.)  Contains  10  to  30  p.  a  of  silver;  color  white  to  pale  brass-yellow. 
There  is  a  gradual  passage  to  argentiferous  gold  (see  Gold). 

The  name KusUliU'VBS  given  to  an  ore  from  Nevada,  having  the  following  characters:  H.=2— 
^\ ;  Q.=ll-32— 13*10 ;  color  silver-white,  somewhat  darker  Uuin  native  silver  on  a  fresh  surface; 
Richter  found  m  it  silver,  lead,  and  gold,  the  first  much  predominating.  From  the  lode  of  the 
Ophir  mine,  Nevada,  in  bDan-shaped  grains. 

3.  Cupriferous,    Contains  sometimes  10  p.  o  of  copper. 

4.  AniimoniaL  John  found  in  silver  from  Johanngeorgenstadt  (Ghem.  Unt,  i.  285)  1  p.  c  anti- 
mony, and  traces  of  copper  and  arsenic    (See  further  under  Discrasite.) 

The  Kongsbcrg  native  silver  contains  0'4<i  p.  c.  of  mercury  (D.  Forbes),  and  the  presence  of  thia 
metal,  Samann  suggests,  may  account  for  its  fine  crystallization. 

Fordyoe  (PhiL  Trans.,  1776,  623)  found  in  silver  from  Kongsberg,  Norway,  silver  72,  gold  28. 
Berthior  (Ann.  d.  H.,  xL  72)  obtained  10  p.  a  of  copper  from  silver  from  Gurcy,  France. 

Pjrr^  etc — ^B.B.  on  charcoal  fhses  easily  to  a  silver-white  globule,  which  in  O.F.  gives  a  faini 
dark  red  coating  of  ozyd ;  crystaUizes  on  cooling.  Soluble  in  nitric  acid,  and  depc  sited  again  bj 
AXda*«of  copper. 
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Obs. — Katiye  BilTer  ooeura  in  masses,  or  in  arboresoences  and  filiform  s^pes,  in  reins  traTersing 
gneiss,  schist,  porphjrj,  and  other  rocks.  Also  occurs  disseminated,  but  usually  iunsiblj,  in 
native  copper,  galena,  chalcocite,  etc. 

The  mines  of  Kongsberg  in  Norway,  have  afforded  magnificent  specimens  of  native  silver.  One 
among  the  splendid  suite  from  this  locality  in  the  Royal  collection  at  Copenhagen,  weighs  up-, 
wards  of  5  cwt,  and  recently  two  masses  have  been  obtained  weigliing  severaUy  238  and  436 
pounds.  The  principal  Saxon  localities  are  at  Freiberg,  Schneeberg,  and  Johanngeorgenatadt; 
the  Bohemian,  at  Przlbram,  and  JoachimsthaL  A  mass  weighing  60  lbs.  from  the  Himmelsfurst 
mine  near  fVeiburg  had  G.= 10*840.  It  also  occurs  in  small  quantities  with  other  ores,  at  An- 
dreasberg,  in  the  Hartz;  in  Suabia;  Hungary;  at  AUemont  in  Dauphiuy;  in  the  Ural  near 
Beresof ;  in  the  Altai,  at  Zmeoff ;  and  in  some  of  the  Ck)rni8h  mines. 

Mexico  and  Peru  have  been  the  most  productive  countries  in  silver.  In  Mexico,  it  has  been 
obtained  mostly  from  its  ores,  while  in  Peru  it  occurs  principally  native.  A  Mexican  specimen 
from  Batopilas  weighed  when  obtained  400  pounds ;  and  one  from  Southern  Peru  (mines  of 
Huantaya)  weighed  over  8  cwt  During  the  first  eighteen  years  of  the  present  century,  more 
than  8,180,000  marks  of  silver  were  affoided  by  the  mines  of  Guanaxuato  alone.  In  Durango^ 
Binaloa,  and  Souora,  in  Northern  Mexico,  are  noted  mines  affording  native  silver. 

In  the  United  States  it  is  disseminated  through  much  of  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  various  mines.  It 
has  been  observed  at  a  mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for 
silver ;  at  the  Bridgewater  copper  mines.  New  Jersey ;  in  interesting  specimens  at  King's  mine, 
Davidson  Ck>.,  N.  G. ;  at  Prince's  location,  Lake  Superior,  Canada ;  rarely  in  filaments  with  bary- 
tes  at  Cheshire,  Ct  In  Idaho,  at  the  "  Poor  Man's  lode,"  large  masses  of  native  silver  have  been 
obtained.  In  Nevada,  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  filaments ;  at  the  Ophiz 
mine  rare,  and  disseminated  or  filamentous ;  in  California,  sparingly,  in  Silver  Mountain  district, 
Alpine  Co. ;  in  the  Maris  vein,  in  Los  Angeles  Co. ;  in  the  township  of  Ascot,  Canada.  The  yield 
of  the  United  States  at  the  present  time  in  silver  is  about  $20,000,000. 

Alt.— Pseudomorphs,  oonsisting  of  horn  silver,  red  silver  ore,  and  argentite. 


3.  PlaATINnM.  Platina  (fr.  Choco)  UUoOt  Belac  Hist  Viage  Ajq^ r.  Merid.,  lib.  6»  a  10^ 
Madrid  1748.  Platina  (fr.  Garthagena)  W.  Brownrigg  (who  received  it  in  1741  from  C.  WoodX 
Phil.  Trans.  1760,  584.  Pkitina  del  Pinto  <Sc^/«r,  Ac.  H.  Stockh.  1752,  269.  Polyxen  ZTaum., 
Handb.,  97,  1818,  20,  1847. 

Isometric.  Rarely  in  cubes  or  octahedrons  (f.  1,  2).  Usually  in  grains ; 
occasionally  in  irregular  lumps.     Cleavage  none. 

H.=4— 4-5.  G.=16— 19,  17-862,  17-759,  two  masses,  G.  Eose,  17*200, 
a  smaller ;  17*108,  small  ^ains,  Breith. ;  17*608,  a  mass,  Breith. ;  17'60,  large 
mass  from  Nischne  Tagilsk,  Sokoloff.  Lustre  metallic.  Color  and  streak 
whitish  steel-gi'ay ;  shining.  Opaque.  Ductile.  Fracture  hackly.  Occa- 
sionally magneti-polar. 

Oomp. — Platinum  combined  with  iron,  iridium,  osmium,  and  other  metals.  Analyses ;  1 — 3, 
Berzelius  (Ac.  H.  Stockholm  1828,  113);  4,  5,  Osann  (Pogg^  viiL  505,  xl  411,  xiiL  283,  xi7.  329, 
XT.  168) ;  6,  7,  S^anberg  (Institut,  il  294) ;  8  M.  Boddng  (Ann.  Ch.  Pharm.,  xcvi.  243) ;  9—20,  H. 
St.  G.  Devillc  ft  Debray  (Ann.  Oh.  Phys.  III.,  IyL  449) ;  21,  Kromayer  (Arch.  Phann.  IL,  ex.  14, 
Jahresb.,  1862,  707): 
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1.  Goroblagot  86-60 

2.  N.  Tagilsk    78*94 

3.  **  73-68 

4.  «  83-07 

6.  Ural  80*87 
9.  Choco,  a  A.  86*16 

7.  lintof  84*34 

8.  Borneo         82*60 
9  Ohoco  86-20 


Au      Fe 

8-32 

11*04 

12.98 

10-79 

10-92 

8*03 

7-62 

0*20  10-67 
1*00    7*80 


Ir     Bh 

1*16 

4*97  0-86 
2*36  1*15 
1-91  0-69 
0*06  4-44 
1*09  2-16 
2-52  3-13 

066   

0*86  1-40 


Pd  Ou 
110  0-46 
0-28  0*70 
0*30  5-20 
0-26  1-30 
1-30  2-30 
0-36  0*40 
1*66    tr. 

013 

0*50  0*60 


I-O 
1*40 
1-96 
2-30 
1*80 
0-11 
1-91 
1-56 
3  80 
0*95 


Sand    Os 


0-96 


108  •=100  Berzeliua. 
1-25  "izilOO  Beraelius. 
2-14  »=100  BerzeUua. 

=99-72  Osann. 

=100  Osann. 

0-97  Mn  0-10=101-17  Sf. 
0*19    "  0-31=101-23  St. 

=98-36  Booking. 

=  1 00-25  D.&D. 
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Pt      Aa 


Ir    Ki      Pd    Oa     I-O 


10.  dioco 

Jl.      •* 

12.  Galifonrja 

13. 

14 

15.  Oregon 

16.  Spain 

17.  Australia 

18.  " 

19.  Bussia 

20.  *• 

21.  Oalifornia 


80*00 
76-82 
85-50 
79-85 
76-60 
51-45 
45-70 
59-80 
61-40 
77-50 
76-40 
63-30 


1-50 
1-22 
0-80 
0-55 
1-20 
0-85 
3  15 
2-40 
1-20 
und. 


7-20 
7-43 
6-76 
4*45 
6-10 
4*30 
6-80 
4  30 
4-55 
9-60 


0-40  11-70 
0-30     6-40 


1  55  2*50 
1-18  1-22 

1-06  100 

4-20  0-65 

0-85  1-95 

0-40  0-65 

0-95  2-65 

2-20  1*50 

110  1-85 

145  2-80 

4-«0  0-30 

0-70  1-80 


1-40 

7-98 
1-10 
4-95 
7-56 


*  the  loss,  with 


•00  0-65 
•14  0-88 
•60  1-40 
'95  0-75 
'30  1-25 
15  2-15  87-30 
86  105  2-85 
"50  1-10  25-00 
80  1-10  26-00 
85  2-15  2-35 
40  410  0-60 
10  4-25  [22-55] 
some  osmium. 


Os 


0-05* 
l-25» 


2-30* 


Sand 

4-35=10015  D  ft  IX 
2-41  =100-28. 
2-95 =101- 15. 
2-60=100-00. 
1-50  Pb?  0-56=10(1 
3-00=  100-25. 
35-95=10000. 
1-20=100-00. 
1-20=100-20. 
1-00=100-00. 
1-40= 100-50. 
—  HgO-60  =100KroBl 


Var.— (1)  Sranberg  makes  the  Platinum  of  Nos.  2,  7,  8=Pe  Pt»;  Pe  Pt*;  (2)  that  of  3,  4,  6= 
Fe  Pt*.    The  last  is  called /rofi-P^mum  {Etsenplatin,  BreUh.);  G.=14*6— 15*8,  H.=6. 

Pyr.,  eta— Infusible.  Not  affected  bj  borax  or  salt  of  phosphorus,  except  in  the  state  of  fine 
dust,  when  reactions  for  iron  and  copper  may  be  obtained.  Soluble  only  in  heated  nitro- 
muriatic  acid.  Acts  slightly  on  the  magnet ;  this  property  has  been  supposed  to  depend  on  the 
amount  of  iron  it  contains ;  but  Kokscharof  states  that  platinum  masses  from  Nischne  Tagilsk  are 
magneti-polar,  and  attract  iron  filings  far  more  strongly  than  the  ordinary  magnet 

Obs.— Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium,  osmium, 
palladium,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  the  river  Pinto,  in  the  district 
of  Ohooo,  near  Popayan,  in  South  America,  where  it  received  its  name  pkUinti,  from  pkUa,  silver. 
In  the  province  of  Antioquia,  in  Brazil,  it  has  been  found  in  auriferous  regions  in  syenite  (Bous- 
singault). 

In  Russia,  where  it  was  first  discovered  in  1822,  it  occurs  at  Nischno  Tagilsk,  and  Gtoroblago- 
dat,  in  the  Ural,  in  alluvial  material ;  the  gravel  has  been  traced  to  a  great  extent  up  Mount  La 
Martiane,  which  consists  of  crystalline  rocks ;  m  Nischne  Tagilsk,  it  has  been  found  with  ohro* 
mite  in  serpentine.  Formerly  used  as  coins  by  the  Russians.  Russia  affords  annually  about  800 
cwt  of  platinum,  which  is  nearly  ton  times  the  amount  from  Brazil,  Columbia,  St.  Domingo^  and 
Borneo.    The  amount  coined  from  1826  to  1844,  equalled  two  and  a  half  millions  of  dollars. 

Platinum  is  also  found  on  Borneo,  which  furnishes  600  to  800  lbs.  annually ;  in  the  sands  of 
the  Rhine ;  at  St  Aray,  val  du  Drac ;  county  of  Wicklow,  Ireland;  on  the  river  Jocky.  St  Domin* 
go;  according  to  report,  in  Gholotoca  and  Gradas,  in  Honduras;  in  California,  in  the  E^amath 
region,  at  Gape  Blanco,  eto.,  but  not  abundant ;  in  traces  with  gold  in  Rutherford  Co.,  North 
Carolina ;  «t  St  Fran<^is  Beauoe,  etc.,  Canada  East 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes  found  of  con- 
siderable magnitude.  A  mass  weighing  1,088  grains  was  brought  by  Humboldt  from  South  Amer« 
ica^  and  deposited  in  the  Berlin  museum ;  specific  gravity  18*94.  In  1822,  a  mass  from  Coudoto 
was  deposited  in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and 
weighing  11,641  gprains.  A  specimen  was  found  in  the  year  1827,  in  the  Ural  not  far  from  the 
Beixddoff  mines,  which  weighed  10i\'  Russian  pounds,  or  11-57  pounds  troy,  and  similar  masses 
are  not  uncommon;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Demidoff 
cabinet 

The  metal  platinum  was  brought  firom  Choco,  S.  A.,  by  Ulloa,  a  Spanish  traveller  in  America, 
in  the  year  1735,  and  fh>m  Carthagena,  by  Charles  Wood,  who  procured  it  in  Jamaica.  UUoa 
speaks  of  specula  made  by  the  people  of  the  country,  of  a  peculiar  metal,  which  Brownrigg  says 
was  '*  platina,"  and  the  latter  mentions  a  "  pummel  of  a  sword,"  and  other  articles  of  platinum, 
received  by  him  fh)m  Carthagena. 


4i  PIiAHNIRIDIUBC.    Soaaniberg^  Jahresb.,  xv.  205,  1834 

Isometric.     In  small  grains  with  Platinum ;  sometimes  in  cubes  with 
truncated  angles,  (f.  6).    H.=6— 7;  G.=22-6— 23.    Color  white. 
Oomp.— Platinum  and  iridium  in  dlfTerent  proportion.^    Analyses  by  Svanberg  : 
Plat       Irid.       Pallad.    Rhod.         Fe         Ca  Os 

19-64        76-80        0  89        178        =99*ll      ; 

55*44        27*79        0*49        6*86         4*14         3*30        iroM    =98*02 
Prinsep,  In  a  specimen  fh>m  Ava  in  India,  found  60  of  iridium  and  20  of  platinum.    If  platimuv 
and  iridium  are  isomorpbooB,  it  is  probable  that  the  proportions  of  these  metals  are  indefloite. 


L  N.  Tagilsk 
1  Brazil 
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NATIVE  ELEMENTS. 


Dr.  Qisaih^  after  some  trials,  oonsideni  some  grains  oocarring  with  the  Oalifomia  gold  to  be  Pla 
tiniridium.    Am.  J.  ScL  IL,  zv.  246. 

6.  PALIiilDIUBI.  WoOaston,  Phil.  Trans.  1808. 

Isometi'ic.  In  miiiute  octahedrons,  Haid.  Mostly  in  grains,  soraetiniec 
composed  of  diverging  fibres. 

H.=4-6— 5.  G.=ll-3— 11-8,  WoUaston ;  of  hammered,  12-14:8,  Lowry. 
Lustre  metallic.  Color  whitish  steel-gray.  Opaque.  Ductile  and  malleable. 

Oomp.— Palladium,  alloyed  with  a  little  platinom  and  iridimn,  but  not  yet  analyzed. 

Pyr.,  etc. — ^The  blowpipe  reactions  of  naUve  palladinm  are  nndescribed.  As  prepared  by  DeriU^ 
it  is  the  most  fusible  of  the  platinum  metals.  Oxydizes  at  a  lower  temperature  than  silyer,  but 
Is  not  blackened  by  sulphurous  gases. 

Obs. — Palladium  oocurs  with  platinum,  in  Brazil,  where  quite  large  masses  of  the  metal  are 
sometimes  met  with ;  also  reported  from  St  Domingo,  and  the  UraL 

Palladium  has  been  employed  for  balances ;  also  for  the  divided  scales  of  delicate  apparatus, 
for  whidi  it  is  adapted,  because  of  its  not  blackening  from  sulphur  gases,  while  at  the  same  time 
It  is  nearly  as  white  as  sQver. 

6.  ALIiOPAIalaADIUM.    Selenpalladium  Z^iken^  Pogg.,  zvL  496, 1829.    Palladiom  pt 

Hexagonal,  Zinken.     In  small  six-sided  tables.     Cleavage:  basal  perfect 
Lustre  bright.     Color  nearly  silver-white  to  pale  steel-gray. 

Oomp. — Palladium,  under  the  hexagonal  system,  the  metal  being  dimorphous ;  the  formula 
probably  Pd*,  instead  of  Pd. 
Obs. — From  Tilkerode,  in  the  Han,  in  small  hexagonal  tables  with  gold. 

7.  IRIDOSMlMJhk  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  WoUagton,  PhU  Trans., 
1806,  316  (Metals  Iridium  and  Osmium,  first  announced  by  TennarU^  PhiL  Trans.,  1804,  411). 
Natire  Iridium  Jameson,  Osmiure  d'  Iridium  JBSers.,  Kouv.  Syst  Min.,  195,  1819.  Osmium- 
Iridium  Leonh^  Handb.,  1821.  Iridosmium;  Osmiridium.  Kewjanskit,  Sisserskiti  Baid, 
Handb.,  568,  1845. 

Hexagonal.  Rarelv  in  hexagonal  prisms  with  replaced  basal  edges; 
pyramidal  angle,  127  36',  basal,  124°.  Commonly  in  irregular  flattened 
grains. 

H.=6— 7.  G.=19-3— 21-12.  Lustre  metallic.  Color  tin-white,  and 
light  steel-gray.     Opaque.    Malleable  with  difficulty. 

Oomp.  Var.— Iridium  and  osmium  in  different  proportions.  Two  yarieties  depending  on  these 
proportions  have  been  named  as  species,  but  they  are  isomorphous,  as  are  those  of  the  metals  (G 
Rose).    Some  rhodium,  platinum,  ruthenium,  and  other  metals  are  usually  present 

Var.  1.  Newfanskitej  ULtLid,]  H.=7;  G.=18*8— 19*5.  In  flat  scales;  color  tin-white.  Over  4C 
p.  a  of  Iridium.    Named  from  a  Siberian  locality. 

Analysis  by  Berzelius  (Pogg.,  xxxiL  232,  1833): 

Ir  46*77,  Os  49*34,  Bd  3*15,  Fe  0*74,  giving  the  formula  Ir  Os=Iridium  49*78,  Osmium  60*22 
G.=19*386— 19-471. 

CUmis  obtained  (Beitr.  Platinum,  Ddrpat,  1854)  tcom  six-sided  tables  from  Kischne-TagOsk: 
Ir  55*24        08  27*32        PI  10  08        Rd  1*60        Pd  Fe  Cu  «r,=100. 

Deville  and  Debray  (Ann.  Oh.  Phys.,  IH  IvL  481)  found: 


Ir  Rd 

1.  N.Grenada  70*40  12-30 

2.  "  67*80  0-63 
8.  Oalifomia  63*60  2*60 
4.  Australia  58*13  304 
6.  Borneo  68*27  2*64 
6.  B'lssia  77*20  0*50 
T.         **           G.slS'S  48*28  6*73 


Pt 
0-10 


0*15 
1*10 
0-62 


Ru 

6-37 
0*50 
5*22 

0-20 
8-49 


Os 
[17-20] 
3510 
'43*40 
'33*46' 
'38-94' 
'21*00' 
'40-11' 


Cu 


0*06 

015 

«r. 
0-78 


Fe 

=100 

010=100*06 

=100 

=100 

=100 

=100 

0  99=100 
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Bd       Pt      Ba 


08 


Oa       Fe 


a 

RoiBla 

G.=18-8 

64-50 

7-60 

2*80 

22-90 

0-90 

1-40^100 

9. 

u 

G.=20-4 

43-94 

1*65 

014 

4-68 

'48  86' 

0-1 1 

0-63=100 

10. 

a 

O.=20-5 

70-36 

4-72 

0-41 

'2301 

0-21 

1-29=100 

Thomson  found  in  a  steel-giaj^  yariety  from  Brazil  72*9  p.  c.  of  iridium,  with  24*1  osmium  wni 
2*6  iron=100. 

2.  SimenkUe  Haid.  In  flat  scales,  often  six-sided,  oolor  grayisb-whito,  steol-gray.  G=20« 
21*2.  Not  oyer  30  p.  &  of  iridium.  One  kind  from  Nisclme  Tagilsk  afiforded  Berzelius  (L  o)  Ii 
OB*=Iridium  19*9,  osmium  80*1=100;  G. =21*118.  Another  corresponded  to  the  formula  Ii 
08'=Iridium  24*8,  osmium  75*2=100,  it  affording  Ir  25,  Os  75.    Named  from  a  Siberian  locality. 

Pyr^  etc. — At  a  high  temperature  the  Sisserakite  gives  out  osmium,  but  undergoes  no  f\irthei 
change.  The  Newjanskite  is  not  deoomposed  and  does  not  give  an  osmium  odor.  With  nitro^ 
the  duiracteristic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained  soluble  in  water,  from 
which  a  green  precipitate  is  thrown  down  by  nitric  acid. 

Obs^-It  occurs  with  platinum  in  the  province  of  Qioco  in  South  America ;  near  Eatharinenburg^ 
Statoust^  and  Kysohtimsk,  in  the  Ural  mountains ;  in  Australia.  It  is  rather  abundant  in  the 
auriferous  beach-sands  of  northern  Oalifomia,  occurring  in  small  bright  lead-colored  scales,  some- 
times six-sided.    Also  traces  in  the  gold-washings  on  the  rivers  du  Loup  and  des  Planten,  Canada 

8.  MBROURT.  Xvrtff  £|9yop<K  Theophr,  T^i^yvpo;  mV  la\tTii¥  [native]  Dioscor.^  E,  ex.  Ar> 
gentom  vivam,  Hydrargyros,  PUn,  xxxiii.  32,  20,  41.  Quicksilver.  Mercurius  AUshem 
Gediegen  Quecksflber  QtmL    Mercure  natif  F¥. 

iBomctric.    Occurs  in  small  fluid  globules  scattered  through  its  gangue. 
G. =13*568.    Lustre  metallic.     Color  tin-white.     Opaque. 

Oomp. — ^Pure  menniiy  (Hjg) ;  with  sometimes  a  little  silver. 

Pyr.,  etc. — ^B.B.,  entirely  volatile,  vaporizing  at  662"  F.  Becomes  solid  at  — 39*"  F ,  and  mi^ 
be  crystallized  in  octahedrons.    Dissolves  readily  in  nitric  add. 

Obs. — ^Mercury  in  the  metallio  state  is  a  rare  mineral ;  the  quicksilver  of  commerce  is  obtained 
mostly  from  cinnabar,  one  of  its  ores.  The  rocks  affording  the  metal  and  its  ores  are  mostly  day 
■hales  or  sdiists  of  different  geological  ages. 

At  Givldale,  in  Venetian  Lombardy,  it  is  found  in  a  marl  regarded  as  a  part  of  the  Eocend 
nunmiulitic  beds.  Mercury  has  been  observed  occasionally  in  drift;  and  near  Eszbetek,  in  Tran« 
sylvania,  and  also  Newmarkt,  in  Galida,  springs,  issuing  from  the  Carpathian  sandstone,  some- 
times bear  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in  Garniola, 
and  Almaden  in  Spain.  At  Idria  it  occurs  interspersed  through  a  clay  slate,  from  which  it  is 
obtained  by  washing.  It  is  found  in  small  quantities  at  Wolfstein  and  Horsfcld,  in  the  Palatinate, 
in  Garinthia,  Hungary,  Peru,  and  other  countries ;  also  at  Peyrat  le  Chateau,  in  the  department 
of  tiie  Haute  Yienne,  in  a  disintegrated  granite,  unaccompanied  by  dnnabar;  in  CaUfomia^ 
especially  at  the  Pioneer  mine^  in  the  Napa  Yalley,  where  some  of  the  quartz  geodes  contain 
•everal  pounds  of  mercury. 

9.  ABSAIiGAM.  Quicksafwor  amalgameradt  med  gediget  Silfwer  (ft*.  Sala)  OrrnisL^  189 
1758.  Natorlidi  Amalgam,  Silberamalgam,  Oemu  Amalgam  natif  de  LisUj  I  420,  1783.  Her- 
owe  argental  K    Pella  natural  Del  Rio, 

Isometric.    Observed  planes,  as  in  f.  54,  with  64 

also  plane  2.  Figure  3  common ;  also  4,  5,  8, 
9,  13,  14.  Cleavage:  dodecabedral  in  traces. 
Also  massive. 

H.=3— 3-6.    G.=13-75-14:;   13-755,  Haid. 
Color  and  streak  silver-white.     Opaque.     Frac- 
ture conchoidal,  uneven.    Brittle,  and  giving  a  | 
•jTimtini'  noise  when  cut  with  a  knife. 

Oomp.—Both  Ag  Hg*  (= Silver  84*8,  mercury,  66*2),  and 
Ag  Hg"  (=Silver  26*25,  and  mercury,  73'75X  are  here  included 
as  afforded  by  the  following  anises:  I,  Elaproth (Beitr.,  i. 
182) ;  2,  Gordier  (J.  d.  M.,  xiL  1,  FhiL  Mag.,  xix.  41);  3,  Heyer 
CGreU's  Ann.,ii.90): 
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14  VATIVB  ELEMENTS. 

Sllnr.  Ucrawy. 

I.  A«  Hg*  MoscheDandBberg  86  64   =100  KJaproCh. 
3.  Ag  Hg*,  Allemont  7                       27*6  72-5=100  Ck)rdier. 
8.       ^       MosohoUandBborg             28  0  73*3=  98*3  Heyer. 

Pyr.,  etc. — B.Bm  on  charcoal  the  1116101177  yolatilizea  and  a  globule  of  ailvor  ia  left  In  thi 
oloeed  tobe  the  merciuy  sublimes  and  oondenses  on  the  cold  part  of  the  tube  in  minute  globulea 
DissoWes  in  nitric  acid.    Rubbed  on  copper  it  gives  a  silTerj  lustre. 

Obs. — ^From  the  Palatinate  at  Moechellandsbergi  in  fine  crystals,  and  said  to  occur  whore  the 
▼eins  of  morcuiy  and  silver  intersect  one  another.  Also  reported  from  Boseuan  in  Hungaiy,  Sala 
in  Sweden,  Allemont  in  Dauphiu^  Almaden  in  Spain. 

Domejko  reports  (Min.,  1 87,  Ann.  d.  IC,  VL IL 1 23,  v.  453)  other  compounds  iVom  the  mines  of  La 
Rosilla,  province  of  Atacama;  one  of  white  color,  with  Hff  56*4^  Ag  48*6 ;  2,  white  with  (mean  of  3 
anaL)  Hg  53*2,  Ag  46*8= Ag*  Hg* ;  3,  granular  and  duU,  (mean  of  3  anaL)  Hg  44*9,  Ag  55*1= Ag 
Hg,  4,  blackish  and  dull,  (mean  of  3  anaL)  Hg  46*6,  Ag  53*4;  5,  blackish  and  dull  metallic^  some- 
times  in  crystals,  Hg  35*8,  Ag  tt4*2=Ag*H'. 

Of  the  last  there  is  a  mass  in  the  museum  at  Santiago,  Ohili,  weighing  21}  lbs.  These  may  be 
only  mixtures  of  a  true  chemical  amalgam  with  silver. 

la  ARQXTfiRITXL    Arquerite  BerOk,  de  R,  dt  Dvf.,  a  B.,  xiv.  667,  1842,  in  Bep.  on  Art  \[f 
IknneykOf  pub.  in  Ann.  d.  IL,  IIL  zx.  268,  1841. 

Isometric  In  regular  octahedrons;  also  in  grains,  small  masses,  and 
dendrites.  G.=10-8.  In  color,  lustre,  ductUity  like  native  silver,  but 
softer. 

Oomp.— According  to  Domeyko  (L  a)  the  crystallized  contains  Ag*  Hg=8flver  86'6,  mercory 
18*6=100. 

Obs.— From  the  mines  of  Arqueros,  in  Coquimbo,  Gliili,  where  it  is  the  principal  ore.  In  the 
first  fifteen  years  of  exploration  these  mines  afibrded  200,000  marcs  of  silver.  Oocurs  with 
barite,  oobalt  bloom,  and  little  sulphoret  and  cblorid  of  silver. 

II.  GOLD  AMAIiQAMr    ^  Schneidar,  J.  pr.  Gh.,  xiiii  317, 1848. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling  (Columbia 
variety) ;  also  in  yellowish-white,  four-sided  prisms  (California  variety). 

Oomp.— (Au,  Agf  Hg*,  an  analysis  by  Schneider  of  a  specimen  firom  Columbia  (L  a),  aflbrdlng^ 
flMrcury  57*40,  gold  88*89,  silver  5*0. 

The  California  amalgam  gave  Sonnenschein  (ZS.  G.,  vi  248)^  gold  89*02,  mercury  60*98 ;  also 
•nother,  gold  41*63,  mercury  58*87,  in  which  Au:  Hg=2:  3. 

Obs.— %rom  the  pktr'"""*  region  of  Columbia,  along  with  platinum;  California,  especially  near 
Maripoaa. 

12.  OOPPBR.    Aea  Qyprium  Pirn.  VeniiB  Aldum.    Qediegen  Kupfer  Cfentk    Cuivre  natif  /h 

Isometric.  Observed  forms  O,  1,  7,  i-2,  i^,  3-3.  Figs.  1^  2,  8,  4,  5,  6, 
7,  8,  16,  17,  and  others.  Cleavage  none.  Twins ;  comDosition-face  octa- 
hedral,  very  common,  and  producing,  in  connection  witn  distortion,  com- 
plex forms ;  one  a  double  six-sided  pyramid,  made  of  the  six  planes  t-2 
about  one  cubic  angle  of  f  17,  and  the  six  about  the  diagonally  opposite, 
the  rest  wanting.  Often  filiform  and  arborescent;  the  latter  with  tiie 
branches  passing  off  usually  at  60°,  the  supplement  of  the  dodecaliedral 
angle;  the  blanches  sometimes  twin-dodecahedrons  modified  by  planes 
Oy  1,  and  the  composition-face  longitudinal,  but  contained  under  only  one 
dodecahedral  plane  alon^  the  upper  side  of  the  branch,  and  either  siae  of 
this  one  octahedral  and  one  cubic,  with  an  oblique  extremity  made  up  of 
two  ci  )ic  planes  (Bose).    Also  massive. 
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IBON.  15 

H.— 2-6— 3.   G.=8-888,  native,  Whitney ;  8  948—8-958,  dectrotjye  cop- 

eiVj  Dick.    Lustre  metallic.     Color  copper-red    Streak  metfdlic  snininir. 
uctile  and  malleable.    Fracture  hackly. 

Oomp. — Pare  copper,  but  often  containing  some  silyer,  bismnthi  etc 

P.  Collier  obtained  u*015  p.  a  silver  in  native  copper  from  the  Minnesota  nune.  (Private  com- 
munication.) 

HaotefeuiUe  states  that  a  Lake  Superior  specimen  afforded  him,  Oopper  69*280,  silver  6*648, 
mercury  0*0119,  gangne  26*248  (0.  B.,  zliii  166);  while  F.  A.  Abel  found  in  a  specimen  of  sam& 
which  had  a  thick  vein  of  native  silver  running  through  it  (J.  Gh.  Soc.,  II.  l  89),  0*002  p.  a  of 
^ver,  with  a  trace  of  lead,  and  in  another  0*66  of  silver.  Abel  obtained  for  a  Uraliaa,  from  the 
Kirghiz  District,  0*034  silver,  0*11  bismuth,  a  trace  of  lead,  and  1*28  of  arsenic 

Pyr.,  etc. — ^B.B.  fuses  readily;  on  cooling,  becomes  covered  with  a  coating  of  black  oiyd. 
Dissolves  readily  in  mtric  add,  giving  off  red  nitrous  fumes,  and  produces  a  deep  azure-blue 
solution  with  ammonia. 

Ob«. — Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  is  most  abundant  in 
the  vicinity  of  dikes  of  igneous  rocks.   It  is  sometimes  fouud  in  loose  masses  imbedded  in  the  soil 

In  Siberia,  and  the  island  of  Nalsoe,  in  Faroe,  it  is  associated  with  mesotype,  in  amygdaloid, 
and  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
extreme  beauty.  At  Turinsk,  in  the  UraJs,  in  fine  crystals.  Common  in  Cornwall,  at  many  of  the 
mines  near  Bedruth ;  and  also  in  considerable  quantities  at  the  Consolidated  mines.  Wheal  Buller, 
and  others.  Brazil,  Chili,  Bolivia,  and  Peru  afford  native  oopper;  a  mass  now  in  the  museum  at 
Lisbon,  supposed  to  be  from  a  valley  near  Bahia,  weighs  2,616  pounds;  north  of  Tres  PuntoB, 
desert  of  Atacama,  a  large  vein  was  discovered  in  1859.  In  Bolivia,  at  Corocoro,  in  sandstone, 
and  called  in  oonmierce  ^^ Barilla  de  CobrQ^^  (copper  barilla).  Also  found  at  some  localities  io 
China  and  Japan. 

This  metal  has  been  found  native  throughout  the  red  sandstone  (Triassico-Jurassic)  region  of 
the  eastern  United  States,  in  Massachusetts,  Connecticut,  and  more  abundantly  in  New  Jersey, 
where  it  has  been  met  with  sometimes  in  flue  crystalline  masses,  especially  at  New  Brunswick, 
Somerville,  Schuyler^s  mines,  and  Flemington.  One  mass  i¥om  near  Somerville,  on  the  promisee 
of  J.  C.  Van  Dyke,  Esq.,  of  N.  Brunswick,  weighed  *l^  pounds,  and  is  said  originally  to  have  weighed 
128.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several 
rods.    Near  New  Haven,  Conn.,  a  mass  ¥ms  formerly  found  weighing  90  pounds. 

No  known  locality  exceeds  in  the  abundance  of  native  copper  the  Lake  Superior  copper  region, 
near  Kewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap  and  sandstone.  The  annual 
yield  of  native  copper  at  the  present  time  is  about  8,000  tons.  Masses  of  great  size  were 
observed  in  this  district  near  the  Ontanagon  river,  by  Mr.  Schoolcraft,  in  1821.  The  largest 
single  mass  yet  found  was  discovered  in  February,  1867,  in  the  Minnesota  mine,  in  the  belt  of 
conglomerate,  which  forms  the  foot-wall  of  the  vein.  It  was  45  feet  in  length,  22  feet  at  the 
gres^st  width,  and  the  thickest  part  was  more  than  8  feet.  It  contained  over  90  p.  c  copper, 
and  weighed  aix>ut  420  tons.  This  oopper  contains  silver,  sometimes  in  visible  grains,  lumps,  or 
strings,  and  occasionaUy  a  mass  of  oopper,  when  polished,  appears  sprinkled  with  large  silver 
spots,  resembling,  as  Dr.  Jackson  observes,  a  porphyry  with  its  feldspar  crystals.  The  copper 
occurs  in  trap  or  sandstone,  near  the  junction  of  these  two  rocks,  and  has  probably  been  produced 
through  the  reduction  of  copper  ores.  It  is  associated  with  prehnite,  datolite,  analdte,  laumon- 
tite,  pectotite,  epidote,  chlorite,  wollastonite,  and  sometimes  coats  amygdulos  of  calcite,  etc,  in 
amygdaloid.  Strings  of  oopper  often  reticulate  through  crystals  of  analdte  and  prehnite. 
Pseudomorphs  after  scalenohedrons  of  caldte  are  sometimes  met  with.  Besides  this  occurrenoe 
in  the  vicinity  of  trap,  it  is  also  in  some  parts  of  the  Kewenaw  region  distributed  widely  in  grains 
through  the  sandstone. 

Native  copper  occurs  sparingly  in  California;  at  the  Union  and  Eevstone,  Napoleon  and  Landia 
FUma  mines  in  Calaveras  Co. ;  in  the  Cosumnes  mine,  Amador  Ca ;  in  serpentine,  in  Sta.  Barbara 
Oow    Also  on  the  Gila  river  in  Arizona ;  in  large  drift  masses  in  Russian  America. 

13.  IRON.    UsnAkhmru    Gediegen  Eisen  Chnn,    Fernatifih 

Isometric.    Cleavage  octahedral. 

H.  =4-5.  G. =7*8 — 7'8 ;  7-318  a  partiaUy  oxydized  fraCToent  of  a  crysta. 
of  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metric.  Color  iron- 
gray.  Streak  shining.  Fracture  hackly.  Ductile.  Acts  strongly  on  the 
magnet. 
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16  NATIVB   ELEMENTS. 

Obt.— The  oocarrenoe  of  moflses  of  oatiTe  iron  apart  from  that  of  meteoric  origm  is  not  pkoed 
beyond  doubt  An  iron  bo  regarded,  with  some  reason,  occurs  in  the  hil>  country  above  Bezle^ 
hi  Bassa  Co.,  Liberia,  Africa.  An  analysis  afforded  A.  A.  Hayes  (Am.  J.  Sci.,  II.  txL  153)  iro^ 
98*40,  quartz  grains,  magnetite  and  a  zeolite  1*60=  100.  The  mass  of  iron,  from  Canaan,  Ot,  pub 
lished  as  native,  was  artiUciaL  A  fragment  of  iron  found  near  Knoxville,  Teun.,  but  of  uncertain 
exact  locality  and  poFsibly  meteoric,  afforded  Grenth  (ib.,  zzviil  246)  Iron  99*79,  nickel  0*14,  mag 
nesium  0'022,  calcium  0*121,  silidum  0*075,  cobalt  <rac6=  100*148.  Oramer  describes  a  mass  we^h 
ing  four  pounds,  obtained  in  the  mine  of  I^ackenburg.  It  is  said  to  have  been  observed  in  t£iL 
laxnins)  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  in  Auveigno ;  also  in  the  keuper  in 
Thuringia,  in  an  argillaceous  sandstone,  containing  fossils ;  it  afforded  but  a  trace  of  nickel :  G.=. 
5*24^  (-Pogg.,  Izzzviii.  1853,  145,  where  other  localities  are  mentioned) ;  also  at  Ghotzen  in  Boho* 
mia,  in  a  limestone  (the  Flanerkalk\  affording  on  analysis  Fe  98*83,  graphite  0*74,  As  0*32,  Ni  0*61, 
and  thonght  to  be  possibly  an  ancient  meteorite  ( Jahrb.  G-.  Reichs.,  viiu  354). 

The  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (from  Giant's  Causeway,  etc.)  has  been 
announced  by  Dr.  Andrews.  Aiter  pulverizing  the  rock  and  separating  by  means  of  a  magnet  the 
grains  that  were  attracted  by  it,  he  subjected  the  grains  to  the  action  of  an  acid  solution  of  sul- 
phate of  copper  in  the  field  of  a  microscope,  which  salt,  when  there  is  a  trace  of  pitre  iron  present| 
gives  a  deposit  of  copper ;  and  in  his  trials  there  were  occasional  deposits  of  copper  in  crystallino 
bunches.    It  has  been  noticed  in  other  related  rocks. 

Meteoric  iron  usually  contains  1  to  20  per  cent  of  nickel,  besides  a  small  percentage  of  other 
metals,  as  cobalt,  manganese,  tin,  copper,  chromium ;  also  phosphorus  common  as  a  phosphuret^ 
sulphur  in  sulphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  of  papers  on  meteoric  iron,  see  Rammelsberg's  Handbuch  der  Mineralchemin 
(lAepzig,  1860).  The  following  are  a  few  analyses:  1,  BerzoUus  (Ac.  H.Stockh.,  1834,  Pof^., 
zzxiii.  123);  2,  Bergemann  (Fogg.,  IxzviiL  406);  3,  W.S.  Clarke  (Ann.  Gh.  Pbarm.,  iTTrii  367); 
i,  Berzelius  (Aa  H.  Stockh.,  1832,  Fogg.,  xxvii.  118);  5,  J.  L.  Smith  (Am  J.  ScL,  IL  zix.  153) : 


Iron 
Nickel 
Ck>balt 
Manganese 

Tln^'i  0066                  003  0080                 0*06 

Magnesium 

Carbon  0*043        CFeO*33  HgOU 

Sulphur  <r.                   0*84  0482                008 

Fe,Ni,P  1*65  1226  214  F  019 

Ghrome>iroiD  1*48  Si  0*04  Si  0*84 

Gangue                  0*480                C  003  010*02 

100*000  100-33  99-223^  100*00  99*57 

Beichenbadi  has  named  the  alloy  of  iron  and  nickel,  containing  up  to  23  p.  a  of  the  latter, 
Chamasiie;  that  approaching  probably  the  formula  Fe^  Ni*,  Thniie;  and  to  that  having  the  formula 
Fe  Ni,  Shepard  has  applied  the  name  OklibbehUe,  The  phosphorus  in  the  analyses  is  combined 
with  iron  as  SchrabersUe;  the  sulphur  as  TroiiUe;  the  magnesia,  in  anal  i,  with  the  silica  prob- 
ably as  EnsUUiie. 

Among  large  iron  meteorites,  the  Gibbs  meteorite,  in  the  Yale  0>llcge  cabinet,  weighs  1,635  lbs. ; 
length  throe  feet  four  inches ;  breadth  two  feet  fuur  inches ;  height  one  foot  four  inches.  It  was 
brought  from  Bed  River.  The  Tucson  meteorite,  now  in  the  Smithsonian  Institution,  weighs 
1,400  lbs. ;  it  was  originally  from  Sonora.  It  is  ring-shaped,  and  is  49  inches  in  its  greatest  diam- 
eter. Still  more  remarkable  masses  exist  ui  South  America ;  one  was  discovered  by  Don  Rubin 
de  Oelia  in  the  district  of  CHiaco-Gualamba,  whose  weight  was  estimated  at  32,000  lbs. ;  end 
another  was  found  at  Baliia  in  Brazil,  whose  solid  contents  are  at  least  twenty-eight  cubic  feet, 
and  weight  14,000  lbs.  The  Siberian  meteorite,  discovered  by  Falias,  weighed  originally  1,600  Iba. 
and  contained  imbedded  crystals  of  chrysoUto.  Smaller  masses  are  quite  common.  Meteoric  iron 
is  perfectly  malleable,  and  may  be  readily  worked  iu  a  forge,  and  put  to  the  same  uses  as  manit- 
iactured  iron. 

Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood.  The  iron  was  mixed 
with  limonite  and  organic  matter,  and  ia  supposed  to  have  been  produced  by  the  deozydatiou  of  m 
salt  of  iron  by  the  organic  matter  of  the  wcxxl.    He  calls  the  iron  Sideroferrite, 

Von  Dechen  reports  that  an  artificial  iron  has  been  observed  by  him,  which  has  ctthic  deavwce 
(Verb,  uat  Yer.  Bonn,  1861.) 
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14.  ZINO. 

Hexagonal,  Rose.     Cleavage :  basal  perfect. 

B[.=:2.  G.=7.  Lustre  metallic.  Color  and  streak  white,  slightlv 
grayish. 

Oomp. — Zinc,  vnih  sometimes  a  trace  of  cadmium  and  oilier  metalfl. 

Obs. — Reported  by  G.  UMch  as  having  been  found  in  a  geode  in  basalt,  near  Melbourne 
Victoria  Land,  Australia;  the  piece  weighed  4^  ozn.,  and  was  incrusted  with  smithsonite  and 
aragonite,  and  some  cobalt  bloom.  Also  said  to  occur  in  the  gold  sands  of  the  Mittamitta  river, 
north  of  Melbourne,  along  with  topaz,  corundnm,  eta;  a  single  piece,  according  to  L.  Becker, 
having  been  found  which  contained  traces  of  cadmium  and  other  metals.  (L.  Becker,  in  Trans. 
Pha  Inst,  Victoria,  1856,  and  Jahrb.  Min.,  1857,  812,  698;  G.  Ulrich,  m  B.  H.  Ztg.,  xvuu  63.)  It 
shonld  be  stated  that  the  zinc  said  to  come  ftx>m  the  Melbourne  basalt  was  found  by  a  quarryman 
and  not  by  a  scientific  observer,  and  Uiat  therefore  there  may  be  an  error  with  regard  to  its  actually 
having  been  taken  from  the  basalt    The  existence  of  native  zinc  seems  still  to  need  confirmation. 

Stolba  has  recently  obtained  artificially  hexagonal  crystals  of  zinc,  six-sided  prisms  with  low 
pyramidal  terminations  (J.  pr.  Ch.,  xcvl  182).  Zinc  is  supposed  to  oocur  also  in  isometric  forms 
(Am.  J.  Sd.,  XL  xxxi.  191). 

16.  liEAD.     Hambum  nigrum  Flin^  xxxiv.  47.     Satumus  AU^iem,     Gediegen  Blei  Cferm, 

Plombnatif  ^. 

Isometric.     Found  in  thin  plates  and  small  globules. 
H.=1'5.     G.=ll*445,  when  pure.    Lustre  metallic.     Color  lead-gray. 
Malleable  and  ductile. 

Oomp.  Pure  lead. 

Pyr. — ^B.B.  fuses  easily,  coating  the  charcoal  with  a  yellow  oxyd,  which,  treated  in  B.  F., 
volatilizes,  giving  an  azure-blue  tinge  to  the  flame. 

Obs. — This  species  is  reported  as  occurring  in  globnies  in  galena  at  Alstonmoor;  in  lava  in 
Madeira,  Rathke;  at  the  mines  near  Oarthagena  in  Spain;  in  Carboniferous  limestone  near 
Bristol,  and  at  Kenmare,  Ireland;  according  to  R.  P.  &reg,  Jr.,  in  thin  sheets  in  red  oxyd  of 
lead  near  a  basaltic  dyke  in  Ireland;  in  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 
Rautenberg,  in  Moravia ;  with  gold  in  an  Altai  gold  region,  seven  miles  fh>m  Mt.  Alatau ;  the 
gold  region  of  Velika,  southern  Slavonia ;  near  Katherinenburg,  in  the  Urals ;  in  the  district  nf 
ZomelflJbuacan,  in  the  Stite  of  Vera  Cruz,  in  a  granular  limestone,  containing  in  some  places 
species  of  ammonites,  in  laminss,  in  a  foliated  argentiferous  galena;  in  the  iron  and  manganese 
ore  bed  of  Paisberg,  Wermland,  with  hematite,  magnetite,  and  hausmannite  (B.  H.  Ztg.,  xxv.  21); 
also  in  white  quartz  north-west  of  Lake  Superior,  near  the  Dog  lake  of  the  Kaministiquia^  in  the 
form  of  a  small  string  (Chapman,  Can.  J.,  1865). 


16.  nN.    Plumbum  candidnm  FUn^  xxxiv.  47.    Jupiter  Akhem,    Gediegen  2Qnn  Ckrm,   Etait 

natif  I)r. 

Tetragonal.  1  Al,  over  basal  edge,=57*'  13',  over  pyramidal=14:0^  25', 
1-i  Al-i,  over  basal  edffe,=:42°  11',  over  pyramidal=150°  31';  a=0-38566 
In  grayisli-white  metfifiic  grains. 

Oomp. — ^Tln  with  some  lead,  Hermann^  J.  pr.  Oh.,  zxxiiu  800. 

ObB. — The  above  angles  are  from  artificial  crystals  galvanically  deposited,  measured  by  Miller. 
Bieported  as  occurring  with  the  Siberian  gold ;  also  in  the  Bio  Tipuani  valley,  in  Bolivia^  but 
probably  only  an  artificial  product  (D.  Forbes,  PhiL  Mag.,  IV.  xxix.  133,  xxx.  142.) 


17.  ARSENIC    Gediegen  Arsenik  6bf7i.    Arsenic  natif  ^r. 

Rhombohedral.  5Ai?=85^41',  0a5=122**  9',ej=l-3779.  Observed 
forms  li,  —i,  0;  —JA— J=113^  21'.  Cleavage:  basal,  imperfect.  Often 
grannlar  massive ;  sometimes  reticulated,  reiiiform,  and  stalactitic.  Strao- 
ture  rarelj  columnar.  ^ 
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18  KATIYE  ELEBTRNTS. 

H.=3'5.  G.=5*93.  Lustre  nearly  metallic.  Color  and  streak  tin-whitej 
tonishing  soon  to  dark-gray.     Fracture  uneven  and  fine  granular. 

Oomp. — Arsenic,  often  wuh  some  antimony,  and  traces  of  iron,  silver}  gold,  or  bismuth. 

The  arsenical  bismuth  of  Werner  (Arsenik  Wismuth  Wem^  Letztes  Min.-Syst,  23,  56.  1817 
Breiih.j  Char.,  167,  1823,  Arsenik-Glanz,  Wismulischer  Arscn-Glanz,  Breith.^  Char.,  273,  1832), 
from  Murienberg,  is  arsenic  containing  3  p.  a  of  bismuth.    H.=2 ;  G^.=5'36 — 5*39. 

Psrr. — ^B.B.,  on  charcoal  volatilizes  without  fusing,  coats  the  coal  with  white  arsenous  acij, 
tnd  affords  the  odor  of  garlic ;  the  coating  treated  in  R.  F.  volatilizes,  tinging  the  flame  blue. 

Obs.— Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  the  older  schists^ 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and  other  metallic 
minerals. 

The  silver  ndnes  of  Freiberg,  Annaberg,  Marienberg,  and  Schneeberg,  afford  this  melal  in  con- 
giderable  quantities;  also  Joadiimsthal  in  Bohemia,  Andreasberg  in  the  Harz,  Kapnik  in  Transyl- 
fania,  Oravicza  in  Hungary,  Kongsberg  m  Norway,  Zmeoff  in  Siberia,  in  Urge  masses,  and  at  St 
Maria  aux  Mines  in  Alsace ;  abundantly,  at  the  silver  mines  at  GhanarQillo,  and  elsewhere  in 
Ohili.  In  the  United  States  it  has  been  observed  by  Jackson  at  Haverhill,  N.  R,  on  che  estate 
of  Mr.  Francis  Kimball,  in  thin  layers  in  dark-blue  mica  slate,  stained  by  plumbago,  and  contain 
ing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  N.  H. ;  on  the  E.  flank  of  Furlong  Mtn^ 
Greenwood,  Me. 

The  name  arsenic  is  derived  from  the  Greek  dpptviKSi^  or  dft<rcvtK6v^  maaeuline^  a  term  applied  to 
orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 

Alt.^— Ozydizes  on  exposure,  producing  a  black  crust,  whidi  is  a  mixture  of  arsenic  and  orsen- 
olite  (£s),  and  also  pure  arseuolite. 

17A«  ANTDfOinAL  ARSEino. — An  antimonial  arsenic,  containing,  according  to  Schnltz  (Ramm. 
Min.  Ch.,  984),  7*97  p.  c.  of  antimony,  occurs  at  the  Palmbaum  mine,  near  Marienberg  in  Saxony. 
A  simflar  compound,  consisting,  according  to  Qenth  (Am.  J.  ScL,  IL  xxxiiL  191),  of  arsenic  90*82 
and  antimony  9*18  (=17  As+1  SbX  occurs  at  the  Oomstock  "lead"  of  the  Ophir  mine,  Washoe 
Ck).,  Oolifomia,  in  finely  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-white 
and  iron-black  on  a  fVesh  flracture,  but  grayish-black  on  tarnishing,  associated  with  araenoUte, 
salcite,  and  quartz. 

18.  ANTIMON7.    Gedtget  Spitsglas  (fr.  Sahlberg)  v.  Swab.,  Ak.  H.  Stockh.,  x.  100,  1748, 

Cronst^  Min.,  201, 1768.    Spiesglas,  Godiegen  Antimon,  Qerm,    AnUmoine  natif  Fr, 

Rhombohedral.  IiAli^S7''  35',Eose,  OAi?  =  123°  32'Aa  =  1-3068. 
•Observed  planes,  ^,  C^,  J-,— 2,  i-2  ;  <?Ai  (cleavage  plane) =142°  58',|Ai= 
117°  7',  2A2  =  89°  25',  ^A4=1M°  24',  (?Ai=159°  26',  0 A2=108°  20'. 
^Cleavage :  basal,  highly  perfect ;— ^  distinct.  Generally  massive,  lameUar ; 
^Bometimes  botryoidal  or  reniform  with  a  granular  texture. 

H.=3— 3-5    G. =6-646— 6-72,;  6*65— 6-62,  crystals,  Kenngott.    Lustre 

rmetallic.     Color  and  streak  tin-white.    Verv  brittle. 

•« 

Oomp. — ^Antimonj,  containing  sometimes  silver,  iron,  or  arsenic.  Analysis  by  Elaproth  (Beitr., 
tili.  169) :  from  Andreasbere,  Antimony  98,  silver  1,  iron  0  26=99'25. 

Pyr. — B.B.,  on  charcoal  fuses,  gives  a  white  coating  in  both  0.  and  R  F. ;  if  the  blowing  be  inter- 
mitted, the  globule  continues  to  glow,  giving  off  while  Aimes,  until  it  is  finally  crusted  over  with 
rprismatic  crystals  of  ozyd  of  antimony.  The  white  coating  tinges  the  P.  F.  bluish-green.  Grys- 
'tallises  readily  from  fhsion. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Sahl,  in  Sweden ;  at  Andreasberg 
in  the  Harz ;  in  argentiferous  veins  in  gneiss  at  AUemont  in  Dauphin7  ^  at  Przibram  in  Bohemia; 
« in  Mexico;  Huasoo,  Chili;  Sarawak  in  Borneo ;  in  argillite  at  South  dam,  Canada;  at  Warron, 
N.  J. ;  at  Prince  William  antimony  mine,  "S.  Brunswick,  rare. 

Alt — Ozydizes  on  exposure  and  forms  Valentinite  (§b). 

19.  ALZiBMONTlTJU.  Antimoine  natif  arsenif^re  K,  Tr.  iv.  9^^,  1822.  Arsenikspiessglans 
Z^ppe,  Verb.  Oes.  Mus.  Bohmen,  1824,  102.  Arsenik- Anting  di  Hausm,  Arseniure  d*  Anti 
mome  jFV.    Antimon-Arsen  Kavm.    Arsenical  Antimony,  All^aiontit,  Moid.,  Handb.,  667,  184A 

iRhombohedral.  In  reniform  masses  and  am<  cphouB ;  structure  curved 
jimollar ;  also  fine  granular. 
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H.=3-5.  G.=6-13,  Thomson ;  6*203,  Rammelsber^.  Lustre  metallic, 
occasionally  splendent;  sometimes  dull.  Color  tin-white,  or  reddish-gray: 
often  tarnished  brownish-black. 

Oomp^ — SbA8'=Ar8enic  65*22,  antimony  34*78  Analysis  by  Bammelsiberg  of  tbo  AUemont 
ore  (l8t  Supp.  18):  Arsenic  621 6,  antimony  37-86-=lOO,  giving  1  Sb  to  2*6  As. 

Pyr.— B.B.  eniits  fumes  of  arsenic  and  antimony,  and  fVises  to  a  metallic  globule,  which  tokei 
fire  and  bums  away,  leaving  ozyd  of  antimony  on  the  charcoal 

Ofas. — Occurs  sparin^y  at  Allemont ;  Przibram  in  Bohemia,  associated  with  blende,  antimony, 
spothio  inm,  etc. ;  Schladmig  in  Styria;  Andreasberg  in  the  Harz. 

20.  BEBltUTH.    Bisemutum,  Plumbum  dnereum,  Agric^  Foss.,  439,  Interpr.  467.     Antimo> 
slum  femininum,  Tectum  Argenti,  Akhem,    Gediegen  Wismulh  Oemu 

Hexagonal.  RhR-il''  40',  G.  Eose;  0^R=\2^'*  36';  a=l-3035. 
Observed  planes,  R^  — jB.  (?,  2,  and  —2 ;  2  A  2=69°  28'.  Cleavage :  basaL 
perfect,  2,  —2,  less  so.  Also  in  reticulated  and  arborescent  shapes ;  foliatea 
and  granular. 

B[.=2— 2*6.  G.=9*727.  Lustre  metallic.  Streak  and  color  silver- 
white,  with  a  reddish  hue:  subject  to  tarnish.  Opaque.  Fracture  not 
observable.  Sectile.  Brittle  when  cold,  but  when  heated  somewliat  mal- 
leable. 

Cton^k  Var.— Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  tellurium.  (1)  A 
specimen  from  a  gold  mine  of  the  Peak  of  Sorata  gave  Ocuth  (Am.  J.  ScL,  TI.  xzviL  247),  B' 
99-914,  Te  0*042,  Fe  er=9»'956;  and  (2)  Forbes  (Phil  Mag,  IV.  xziz.  3),  Bi  94*46,  Te  50&,  As 
0*38,  S  0*07,  Au  <r=100.  Forbes's  mineral  is  much  like  tetradymite  in  foliation,  and  probably 
contains  1 2  to  1 5  p.  a  of  that  species.  (3)  A  fine  scaly  variety  from  Bispberg  in  Dalecarlia,  analyzed 
l^  Olene  and  Feilitsen  ((Efv.  Ak.  Stockh.,18rtl,  159),  contains  as  mixture  3  to  7  p.  c.  of  sulphld 
of  iron. 

Pyr.,  «tc. — B.B.  on  charcoal  ftises  and  entirely  volatUises,  giving  a  coating  orange-yellow 
whQe  hot,  and  lemon-yellow  on  cooling.  Fuses  at  476''  F.  Dissolves  in  nitric  acid;  subsequent 
dilation  causes  a  white  precipitate    Crystallizes  readily  from  fusion. 

Ob8« — Bismuth  occurs  in  veins  in  gneiss  and  other  crystalline  rocks  and  clay  slate,  accompany- 
ing various  ores  of  silver,  cobalt,  lead,  and  zinc.  It  is  moat  abundant  at  the  silver  and  cobalt 
mines  of  Saxony  and  Bohemia,  Schneeberg,  Altcnberg,  Joacliimsthal,  Johanngeorgenstodt,  etc. 
It  has  also  been  found  at  Modum  and  Gjellobak  in  Norway,  and  Fahlun  in  Sweden.  At  Schnee- 
berg it  forms  arborescent  delineations  iu  brown  jasper.  "  At  Wheal  Spamon,  near  Redruth,  and 
elsewhere  in  Cornwall,  and  at  Oarrack  Fell  in  Cumberland,  it  is  associated  with  ores  of  cobalt; 
fimnerly  from  near  Alva  in  Stirlingshire ;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devonshire ; 
at  San  Antonio,  near  Gopiapo,  Chili ;  Mt.  Rlampa  (SorataX  in  Bolivia. 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  associated  in  small  quantities  with  wolfram,  sclieelitei 
galenat  blende,  et(x,  in  quarts ;  occurs  also  at  Brewer's  mine,  Chesterfield  district,  South  Cardina. 


SI.  THLIaURZIIM.  Aurum  paradoxum  vel  problematicum  MaUer  v,  Reichenstein,  Phys.  Arb 
Wien,  1 1782.  Sylvanite  Kirroan,  Min.,  ii.  324,  1790.  Gk>diegen-Tellur  KUqrr^  Beitr.,  ill  2, 1803 
Gediegen  Sylvan  Oerm.    Tellure  natif  auro-ferrifdre  S, 

Hexagonal.  ^A^=86^  57',  G.  Rose;  <?A^=123°  4',  a  1-3302. 
Observed  planes,  R,  —  jB,  7,  O  ;  R/K—R^  over  base,  =113**  52'.  In  six- 
idded  prisms,  with  basal  edges  replaced.  Cleavage :  lateral  perfect,  basal 
imperfect    Commonly  massive  and  granular. 

tL=:2—2'5.     G. =6-1— 6*3.     Lustre  metallic.     Color  and  streak  tin 
white.    Brittle. 
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NATIVE   ELEMKNTS. 


Oomp«— According  to  Elaproth  (I  c.\  Tellurium  92*55,  iron  7*20,  and  gold  0*25  A  Bpecimei 
from  Nagyag  afforded  Petz  (Fogg.,  IviL  447),  Tellurium  97*215,  and  gold  2  785,  wiUi  a  trace  of 
iron  and  sulphur. 

Pyr. — In  the  open  tube  ftises.  giving  a  white  sublimate  of  tellurous  acid,  which  B.  B.  ftisea  to 
colorless  transparent  drops.  On  charcoal  fuses,  volatilizes  almost  entirely,  tinges  the  flam* 
green,  and  gi^es  a  white  coating  of  tellurous  acid. 

Obs.— Native  tellurium  occurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Transylvania 
(whence  the  name  Sylvan  and  Sylvaniie)^  in  sandstone,  accompanying  quartz,  iron  pyrites,  and 
gold.  About  forty  years  since  it  was  found  in  considerable  abundance,  and  was  melted  to  extract 
the  small  quantity  of  gold  it  contains. 


22.  NATIVJJ  SULPHUR.    Katiirlioher  Schwefel  Germ.    Soufre  Dr. 

Orthorhombic-  /A/=101°  46',  C^Al.i==113°  6';  a:h:  <?=2-344  :  1 : 
1"23.  Observed  planes  :  0  /  vertical,  7^  i-i,  i-i,  i-5,  i-i ;  domes,  1-t,  -J-i,  J-i, 
l-»,  ft,  H-;  octahedral,  1,  J,  |,  |,  1-8,  f-8. 


OAt=134:° 

<?Ai=123 

Oa1=108 


4r 

30 
19 


0  A  1-5=115°  53' 
0Al-i=117   41 
OAfJ=128    12 

Cleavage 


lAl,  mac.,=106°  25' 
lAl,  brach.,=85  07 
lAl,    bas.,=143    23 

7,  and  1,  imperfect. 
Twins,  composition-face,  ./,  some- 
times producing  cruciform  crystals. 
Also  massive,  sometimes  consisting 
of  concentric  coats. 

H.=l-5-2-5.  G.=2072,  of  crys- 
tals  from  Spain.  Lustre  resinous. 
Streak  sulphur-yellow,  sometimea 
reddish  or  greenish.  Transparent — 
snbtranslucent.  Fracture  coiichoidal, 
more  or  less  perfect.     Sectile. 

Oomp. — Pure  sulphur;  but  often  contami* 
nated  with  clay  or  bitumen. 

Pyr.,  etc. — Bums  at  a  low  temperature  with  a 

bluish  iiame,  with  the  strong  odor  of  sulphuroui 

acid.    Becomes  resinously  electrified  by  friction 

Insoluble  in  water,  and  not  acted  on  by  the  acids. 

Obs. — Sulphur  is  dimorphous,  the  crystals  being  obtuse  oblique  rhombic  prisms,  of  90°  :s2', 

and  inclination  of  the  yertical  axis =95**  46',  when  formed  at  a  moderately  high  temperature 

(126'*  C,  according  to  Frankeuheim). 

The  great  repositories  of  sulphur  are  either  beds  of  gypsum  and  the  associate  rocks,  or  the 
regions  of  active  and  extinct  volcanoes.  In  the  valley  of  Noto  and  Mazzaro,  in  Sicily ;  at  Conil, 
near  Cadiz,  in  Spain ;  Bex,  in  Switzerland ;  Craoow,  In  Poland,  it  occurs  in  the  former  situation ; 
near  Bologna,  Italy,  in  fine  crystals,  imbedded  in  bitumen.  Sicily  and  the  neighboring  volcanic 
isles ;  the  Solfatara,  near  Naples ;  the  volcanoes  of  the  Pacific  ocean,  etc.,  are  localities  of  the 
latter  kind.  The  crystals  from  Sicily  are  sometimes  two  or  three  inches  in  diameter.  It  is  alAO 
deposited  from  hot  springs  in  Iceland ;  and  in  Savoy,  Switzerland,  Hanover,  and  other  countries, 
it  is  met  with  in  certain  metallic  veins ;  near  Cracow  and  in  Upper  Egypt  there  are  large  deposits. 
A  fibrous  variety  is  found  near  Siena,  in  Tuscan]^.    Abundant  in  the  Chilian  Andes. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc,  sparingly;  in  many  coal 
deposits  and  elsewhere,  where  sulphid  of  iron  is  undergoing  decompositiou ;  in  uilcroscopia 
crystals  at  some  of  the  gold  mines  of  Virg^ia  and  North  Carolina ;  as  a  powder  and  in  crystals  in 
the  Western  lead  regions,  in  cavities  in  the  limestone ;  in  minute  crystals  on  cleavage  surfaces  ol 
gfalena,  Wheatley  mine,  Phenixville,  Pa. ;  in  small  masses  in  limestone  on  the  Potomac,  twenty-five 
miles  above  Washington ;  in  California,  at  the  geysers  of  Napa  valley,  Sonoma  Co. ;  in  Santa  Barbara 
in  good  crystals ;  near  Clear  lake,  Lake  Co..  a  large  deposit,  with  a  vein  of  cinnabar  (now  worked) 
catting  through  it;  in  Nevada,  in  Humbdat  Co.,  in  large  beds;  Nye  and  Esmeralda  Cos.,  12  in 
N.  of  SUver  Peak;  Washoe  Co. 
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fhe  Bolphnr  mines  of  Sicilj,  the  crater  of  Yulcano,  the  SdL&tara  near  Naples,  and  the  beds  of 
CUifoniiay  afford  large  quantiUes  of  sulphur  for  commerce.  It  is  also  obtained  in  roasting  the 
sulphids  of  iron  and  copper. 

This  spedea  is  homceomorphoua  with  barytes  and  maroasite  if  }-i  be  taken  as  the  unit  mani^ 
dame.    The  above  figure,  57,  is  by  Scaoohi  of  Naples. 

23.  SBIiENSXTIaPHUR.    Selenschwefel  SironsytT,  Sdiw.  J.,  xUil  463. 
Resembling  Bulpliur,  but  of  an  orange  or  brownish  color. 

BLB.  on  charcoal  bums  readily,  yields  fumes  of  selenium  and  sulphurous  acid.  Fro^  Vulcano^ 
QDe  of  the  Lipari  islands,  mixed  with  sulphur.    Also  obsenred  by  the  author  at  Kilauea,  Hawaii 


24.  DIAMOND.  Adamas,  punctum  lapidis,  pretioeior  auro^  ManiiUua^  Astron.,  it.  L  920  (tht 
earliest  distinct  mention  of  true  Diamond).  Adamas,  in  part,  PUtl^  xxxvil  16.  Domant  Chrm, 
Diamant  i^. 


Isometric.  Observed  planes,  1,  2,  /,  O^  3-f ,  ^1,  ^ ;  often  tetrahedral 
in  planes  1,  2,  and  3-|.  Figs  1,  2,  3,  5,  6,  8.  24,  25,  27;  also  i4, 
Bimilar  to  f.  16  and  17 ;  also  i.  40,  all  usually  with  curved  faces,  as  in  r. 
58  (=27),  59  (=39),  60,  the  planes  of  which  are  3^;  60  is  a  distorted 
form  of  58.     Cleavage :  octahedral,  highly  perfect.     Twins ;  composition* 


faoe,  octahedral,  as  in  fig.  50,  but  with  curved  faces ;  f.  61,  which  is  an 
dliptic  twin  of  58,  the  middle  portion  between  two  opposite  sets  of  six 

E lanes  being  wanting;  f.  63,  in  which  composition  is  parallel  to  the  octa* 
edral  faces,  but  the  form  corresponds  to  two  interpenetrating  tetrahe 
drons,  as  illusti*ated  in  f.  62.     Rarely  massive. 
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H,=10.  G.=r3-5295,  Thomson;  8-55,  Pelouze.  Lustre  trilliAnt  adu; 
Diantine.  Color  white  or  colorless :  occasionally  tinged  yellow,  red,  orangC| 
^een,  blue,  brown,  sometimes  black.  Transparent;  translucent  when 
aai»k  colored.  Fracture  conchoidal.  Index  of  refraction  2'439.  Exhibits 
vitreous  electricity  when  rubbed. 

Oomp. — Pure  carbon,  isometrio  in  crystallization. 

Var. — I.  Ordinary,  or  crystallized.  The  crystals  often  contain  numerons  microsoopic  cavitieai 
BB  detected  by  Brewster,  and  some  are  rendered  nearly  black  by  their  number;  and  around  these 
oavities  the  diamond  shows  eyidence,  by  polarized  light,  of  compression,  as  if  lh>m  pressure  in 
the  included  gas  when  the  diamond  was  crystallized.  Sometimes  crystals  bear  impressions  of 
other  crystals.  The  back  planes  of  diamonds  reflect  all  the  light  that  strikes  them  at  an  angle 
exceeding  24"*  13',  and  hence  comes  the  peculiar  brilliancy  of  the  gem.  The  refVaction  of  light 
by  the  diamond  is  often  Irregular,  probably  arising  from  the  cause  which  has  produced  the  couyex 
forms.  In  some  plates  from  crystals,  Desdoizeauz  has  obseryed  a  fixed  star  of  six  synmietrical 
rays,  and  in  others,  allied  in  character,  the  rays  were  replaced  by  three  large  elliptical  areas. 
Desdoizeaux  shows  that  the  rays  are  symmetrical  with  reference  to  the  faces  of  the  octahedron. 

2.  Massive.  In  black  pebbles  or  masses,  called  carbonadOy  occasionally  1,000  carats  in  weigh  L 
H.=10 ;  G.=3-012— 3  416.    Consist  of  pure  carbon,  excepting  ()"27  to  2u7  p.  a 

3.  AnthracUic;  Carbon  cUamantaire,  Count  de  Douhet,  Les  Moudcs,  Ap.  11,  1867.  Like  anthra- 
dto,  but  hard  enough  to  scratch  even  the  diamond.  In  globules  or  mammlllary  masses,  consisting 
partly  of  concentric  layers ;  fragile;  Q^.=l*66;  composition.  Carbon  97,  hydrogen  0*6,  oxygen  1*6. 
Cut  in  facets  and  polished,  it  refracts  and  disperses  light,  with  the  white  lustre  peculiar  to  the 
diamoud.  Locality  unknown,  but  supposed  to  come  from  Brazil  C.  M^e  has  observed  that  an 
anthradte  firom  Creuzot,  consisting  of  C  98*2,  0  0*04,  ash  0*12,  long  heated  in  pieces  in  a  crudble, 
takes  a  metallic  lustre,  and  will  then  cut  glass  like  a  diamond.  As  anthradte  is  deriyed  from 
bituminous  coal,  by  subjection  to  more  or  less  heat  uuder  pressure,  it  is  possible  that  the  degree 
or  condition  of  heating  may  produce  an  anthracite  with  its  partides  partly  or  wholly  of  the  nature 
."f  the  diamond,  and  still  haye  the  low  specific  gravity  of  anthradte. 

Pyr.,  etc. — Bums,  and  is  wholly  consumed  at  a  temperature  of  14**  Wedgewood,  produdng 
carbonic  acid  gas.    It  is  not  acted  on  by  acids  or  alkalies. 

Obs. — The  diamond  appears  generally  to  occur  in  regions  that  afford  a  laminated  granular 
quartz  rock,  called  iiacolumOe,  which  pertains  to  the  talcose  series,  and  which  in  thin  slabs  is 
more  or  less  flexible.  This  rock  is  found  at  the  mines  of  Brazil  and  the  Urals ;  and  also  in  Qeoi^a 
and  North  Carolina,  where  a  few  diamonds  have  been  found.  It  has  also  been  detected  in  a 
spedes  of  conglomerate,  composed  of  rounded  siliceous  pebbles,  quartz,  chalcedony,  etc-,  cemented 
by  a  kind  of  ferruginous  day.  Diamonds  are  usually,  however,  washed  out  fh>m  the  sofl. 
According  to  M.  Denis  (Ann.  des  M.,  lU.  xix.  602)  the  diamond  in  Minas  Geraes,  Brazil,  is  found 
in  two  different  deposits ;  one  called  gurgtUhOj  consisting  of  broken  quartz,  and  covered  by  a  thin 
bed  of  sand  or  earth ;  the  other,  cascaffio,  of  rolled  quartz  pebbles,  united  by  a  ferruginous  day, 
resting  usually  on  talcose  clays,  the  whole  the  debris  from  talcose  rocks.  The  first  deposit 
affords  the  finest  diamonds,  and  both  conttdn  also  gold,  platinum,  magnetic  iron,  rutile,  eta  The 
most  celebrated  mines  are  on  tho  rivers  Jequitinhonha  and  Pardo,  north  of  Rio  Janeiro,  where 
the  sands  (the  waters  being  turned  off)  are  washed  by  slaves.  It  has  lately  been  found  in  Bahia» 
on  the  river  Cachoeira,  at  the  mines  of  Surua  and  Sincora ;  and  Damour  has  recognized  in  the 
sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon,  diaspore,  magnetic  iron,  gold 
in  grains,  anhydrous  phosphate  of  alumina  and  lime,  a  silicate  of  yttria,  and  a  hydro-phosphate  of 
yttria.  At  Bogpgem,  Minas  (Geraes,  an  enormous  diamond  of  254^  carats  has  been  found;  it  was 
a  dodecaliedron,  with  beveled  edges,  in  whidi  there  were  impressions  of  other  diamond  cry8ta.a, 
showing  tliat  It  was  originally  one  of  a  duster;  it  weighs,  since  cutting,  122  to  125  carats,  and  is 
called  the  "  Star  of  the  South.*'  The  Brazilian  mines  wore  first  opened  in  1727,  and  it  is  estimaced 
ihat  since  then  they  have  yielded  two  tons  of  diamonds. 

The  Ural  diamonds  occur  in  tho  detritus  along  the  Adolfskoi  rivulet,  where  worked  for  ^old, 
and  also  at  other  places. 

In  India  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  Masulipatam,  where  tho 
-  famous  Kohinoor  was  found ;  but  there  are  now  only  two  places  of  exploration,  and  these  are  let 
to  some  of  the  natives  for  less  than  25  francs  a  year ;  and  if  the  hands  find  a  stone  wortli  four  or 
five  rupees  ($2  to  $2^)  a  month,  they  consider  themselves  fortunate.  To  such  a  state  are  the 
famous  mines  of  Golconda  now  reduced.  They  are  obtained  also  near  Parma  in  Bundelcand, 
where  some  of  the  most  magnificent  specimens  have  been  found ;  also  on  the  Mahanuddy  near 
EUore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  tho  Ratoos  mountain.  The 
riyer  Gnnil,  in  the  province  of  Constantino  in  AfHca,  is  reported  to  have  afforded  some  diamonds 

In  d>e  United  States  a  few  cxystals  have  been  met  with  in  Rutherford  Co.,  N.  C.  and  Hall  Cow 
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6k.  (Am.  J.  8cL  n.  il  263,  and  xr.  378);  thej  occur  also  at  Portia  mine,  Franklin  Oa,  N.  G 
((knth);  one  handsome  one,  oyer  ^  in.  in  diameter,  in  the  Tillage  of  Manoheater,  oppoalti 
Bidhmond,  Ytu 

In  California,  at  Cherokee  ravine,  in  Butte  Co. ;  alao  in  N.  San  Juan,  Nevada  Ca ;  in  French 
Obrral,  one  of  li  oarato;  at  Forest  Hill,  El  Dorado  Co.,  of  1(  carats;  Fiddletown,  Ajnador  Oa; 
aear  Placervilla.    Beported  A*om  Idaha 

In  Australia,  in  the  valley  of  the  Turon;  in  the  bed  of  the  SCaoquarie;  month  of  Pyramn] 
G^eek ;  on  Caloula  Creek ;  and  also  in  Victoria;  also  in  West  Australia,  at  I'^eemantle. 

In  Brazil  the  diamond  has  been  found  massive,  in  small  black  pebbles,  called  earbonado^  having 
the  spedfic  gravity  3012 — 3  41  ft.  They  proved  on  trial  to  be  pure  carbon  excepting  2*07  to  0*27 
per  cent  This  compact  diamond  is  sold  in  the  region  at  75  cents  the  carat  of  three  and  one-sixth 
grains  troy,  and  the  masses  are  sometimes  l,oon  carats  in  weight. 

Brewster  finds  that  diamonds  contain  generally  numerous  microscopic  cavities,  and  some  are 
rendered  nearly  black  by-  their  number;  and  arouud  those  cavities  the  diamond  shows  evidence 
of  compression,  as  if  from  pressure  in  the  included  gas  when  the  diamond  was  crystalliadng. 
Dittnonds  have  been  observed  having  impressions  of  otlier  crystals. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavemier  as  in  posses- 
sion of  the  Great  MoguL  It  weighed  originally  900  carats,  or  2769*;^  grains,  but  was  reduced  hj 
cutting  to  861  grains.  It  has  the  form  and  size  of  half  a  hen's  egg.  It  was  found  in  1650  in  the 
mine  of  Golone.  The  Pitt  or  Regent  diamoud  weighs  but  136'25  carats,  or  41 9:^  grains;  but  ia 
of  unblemished  transparency  and  color.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
£i25,00<).  The  Kohinoor  measured,  on  its  arrival  in  England,  about  li  inches  in  its  greatest 
diameter,  over  {•  of  an  inch  in  thidcness,  and  weighed  1 86^  carats,  and  was  cut  with  many 
facets.  It  has  since  been  recut,  and  reduced  to  a  diameter  of  1^^,,'  ^7  1}  nearly,  and  thiia 
diminished  over  one-third  in  weight  It  is  supposed  by  Mr.  Tennaut  to  have  been  originally  a 
dodecahedron,  and  he  suggests  ti^t  the  great  Russian  diamond  and  another  large  slab  weighing 
130  carats  were  actually  cut  from  the  original  dodecahedron.  Tavernier  gives  the  original  weight 
at  787-^-  carats.  The  Rm'ah  of  Mattan  has  in  his  possession  a  diamoud  from  Borneo,  weighing 
367  carats.  The  mmes  of  Brazil  were  not  known  to  afford  diamonds  till  the  commencement  of 
the  18th  century. 

Colorless  diamonds  are  in  general  most  highly  esteemed.  When  cut  and  polished,  a  diamond  of 
the  purest  water  in  England,  weighing  one  carat,  is  valued  at  £12  ;  and  the  value  of  others  ia 
ealoulated  by  multiplying  the  square  of  the  weight  in  carats  by  1 2,  except  for  those  exceeding 
20  carats,  Uie  value  of  which  increases  at  a  much  more  rapid  rate.  This  rule  is  scarely  regarded 
in  market,  as  the  standard  of  purity  and  taste  for  different  countries  differs,  and  the  slightest  tinge 
of  color  affects  greatiy  the  commercial  value.  Blue  is  an  exceedingly  rare  color ;  and  one  of  this 
■hade,  the  Hope  diamond,  weighing  only  4^  carats,  but  of  peculiar  beauty  and  brilliancy,  is  valued 
at  £25,000.  A  yellowish  diamond  of  large  size  (value  £12,000)  has  been  found  by  Fremy  to  take 
a  rose-red  color  when  heated,  which  color  it  retains  for  two  or  three  days,  and  then  resumes  the 
original  yellow.    An  emerald-green  diamond  in  the  Dresden  Treasury  weighs  31^  carats. 

The  ancient  Romans  had  rings  set  with  the  diamond,  and  used  the  chippiugs  for  arming  gravers' 
tools.  Pliny  speaks  of  the  six-angled  form  of  the  crystals  of  the  adamas^  and  their  resemblance 
to  two  pyramids  or  tops  placed  base  to  base,  a  description  that  would  apply,  perhaps,  as  well  to  a 
double  hexagonal  pyramid  as  to  an  octahedron ;  yet  it  is  probable,  from  the  other  characters  men- 
tioned, the  liardness,  rarity,  small  size,  use,  and  occurrence  in  gold  regions,  that  the  octahedral 
diamond  was  referred  to.  The  adamas  of  the  ancients  included  some  corundum  and  other  hard 
Btones,  and  even  hard  metaL  Theophrastus  makes  no  mention  of  the  true  diamond.  (See,  on  the 
adamas  of  the  ancients,  King  on  Precious  Stones  and  Gems,  p.  19.) 

The  method  of  polishing  diamonds  was  discovered  in  1456,  by  Louis  Bertiuen,  a  citizen  ot 
Bruges,  previous  to  which  time  the  diamond  was  known  in  Europe  ouly  in  its  tmout  state.  It 
appears  to  have  been  practised  long  before  in  India,  the  facetmg  of  the  Kohinoor  dating  far  baok 
into  uncertain  time.    (See  King,  pp  30,  31.) 

The  diamond  has  probably  proceeded,  like  mineral  coal  and  oil,  irom  the  slow  decomposition  of 
vegetable  material,  or  even  from  animal  matters,  either  source  affording  the  requisite  carbon ;  but 
it  has  been  formed  under  those  conditions  as  to  heat  that  has  produced  the  metamorphism  of 
argillaceous  and  arenaceous  schists  and  their  auriferous  quartz  veins ;  since  it  is  found  exclusively 
in  gold  regions,  or  in  the  sands  derived  from  gold-bearing  rocks.  The  schists  that  wore  altere<l 
at  the  time  may  have  previously  been  shales  impregnated  with  petroleum,  or  other  carbonaceous 
substances  (hydrocarburets)  of  organic  origin.  Chancourtois  observes  that  the  formation  IVom  a 
hydrocarburctted  vapor  or  gas  is  analogous  to  that  of  sulphur  from  hydrosulphuretted  emana' 
lions.  In  the  oxydation  of  the  latter  by  the  humid  process,  the  hydrogen  becomes  osydized,  and 
Qoly  a  part  of  the  sulphur  changes  to  sulphurous  acid,  the  rest  remaining  as  sulphur.  So  in  the 
humid  oxydation  of  a  carburetted  hydrogen,  the  hydrogen  is  oxydized,  part  of  the  carbon  beoomet 
oarbonioacid,  and  thu  rest  remams  as  carbon  and  may  form  crystallized  diamond. 
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24  NATIVE  BLIEHENTS. 

26.  ORAPHTTEI.  Plumbago,  Moljbdniuk  Bly-Ertss,  BronuU,  2fin.,  58,  1739  [not  Flnmbagc 
JgriCj  Cfesner].  Bljertz  pt ,  Mica  pictoria  nigra,  Moljbdadna  pt,  WaiL,  131,  1747.  Bliua  dei 
Peintres,  Crayon,  Dr.  fPrl  Wall,  1753.  Black  Lead.  Beistibley  (= Drawing-lead)  Gfrm.  Molyb- 
dseniun  Linn^  1768.  Plumbago  Scheele  (proving  its  carbon  nature),  Ak.  H.  Stockholm,  1779 
Pk>mbagine  do  Lisle,  Crist,  1783.  Graphit  Wenk,  Bergm.  J.,  380, 1789,  KarsLf  Mus.  Leek.,  ii 
339,1789.    Carburet  of  Iron.    Fer  oarbur^  i^. 

Hexagonal  In  flat  six-sided  tables,  -ff  A  jff=85®  29',  Kenngott,  by  cal- 
culation from  Ticonderoga  crystals,  wliich  have  the  planes  2^,  |-2  and  2-2, 
with,  approximately,  (9Af-2=137°,  (?A  2=110°,  and  O  A  2=122°.  A  plane, 
observea  by  Haidinger,  is  probablv  ^H,  or|-2  :  the  angle  measured,  40°  66', 
was  the  basal  angle  of  the  pyramid.  The  basal  planes  (0)  are  often  striated 
parallel  to  the  dternate  edges.  Cleavage :  basal,  perfect.  Commonly  in 
imbedded,  foliated,  or  granular  masses.  Karely  in  globular  concretiouB 
radiated  in  structure. 

H.=l— 2.  G.=2-0891;  of  Ticonderoffa,  2-229  Kenngott;  2-U  Wun- 
siedel,  Fuchs.  Lustre  metallic.  Streak  black  and  shining.  Color  iron- 
black — dark  steel-gray.  Opaque.  Sectile;  soils  paper,  Thin  laminsB 
flexible.     Feel  greasy. 

Var. — (a)  Foliated;  (b)  columnar,  and  sometimes  radi&ted;  (c)  scaly,  massive,  and  slaty 
{dj  {granular  massive;  (e)  earthy,  amorphous,  without  metallic  lustre  except  in  the  streak;  (/)  in 
radiated  concretions. 

Oomp.— Pure  carbon,  with  often  a  little  oxyd  of  iron  mechanically  mixed.  Scheele  (1779,  L  c.) 
and  some  later  chemists  made  the  iron  essential,  and  the  species  a  carburet  of  iron.  Vanuxem  in 
1825  (J.  Ac.  Philad.,  v.  21)  showed  that  the  iron  was  an  oxyd,  and  unessential.  He  obtained 
from  the  graphite  of  Bustletown,  Pa.,  Carbon  94*4,  ox.  iron  and  mangrancse  1*4,  silica  2-6,  tl  0*6=- 
99.  Fuchs  found  (J.  pr.  Oh.,  vil  253)  only  U'33  p.  a  of  ash  (or  Impurities)  in  that  of  Wunsiedel, 
a  pure  black,  amorphous,  unmetallic  kind,  metallic  in  streak,  having  G.=2'14;  Fritzsche  (B.  U. 
Ztg.,  328,  1854)  0-9  in  that  of  Ceylon. 

TJie  following  are  analyses  of  di£Ebrent  graphites  by  0.  Mdne  (0.  B.,  Ixiv.  1091,  1867) : 

Comp.  of  100  parts  of  ash. 

r  "^  ^ 

Alk.  a 

G.      Carbon  Vol  Ash  Si  £l  te  ttgi^a  loss. 

1.  Ural,  Mt  AUbert                21769    9403  0*72  6-26  64*2  24*7  10-0     0-8    0-8 

2.  Cumberland,  England         2*3455     91*55  1*10  7*36  52*5  28*3  12*0    6*0     1*2 

3.  Mugrau,  Bohemia               2*1197     91*05  4*10  4*85  61*8  28*5  8*0     0*7     1*0 

4.  Zaptau,  Lower  Austria       2*2179    90*63  2**20  7  17  56  0  3u*0  14*3     —    0*7 

5.  Swarbock,  Bohemia            2  8438     88*05  105  1090  62  0  28*5      6*3     1*6     1*7 

6.  Fagnnta,  Sweden                2*1092     87*65  155  10  80  58*6  31*5  7*2     0*5     2*2 

7.  Cumberland                         2'6857     84*38  2*62  18*00  62*0  250  10*0     2*6    0*4 

8.  Passau,  Bavaria                  2*3032     81-08  7*80  11*62  53-7  35*6  6*8     1*7     2-2 

9.  Buckingham,  Canada         2*2863     78*48  1*82  19*70  650  25*1  6*2     0*5     12 

10.  Cumberland  2*4092     7810    6*10     15*80  58*5    3()*5      7*6     8*5     — 

11.  Ceara,Braza  2*3865     77'i6     2-56     20*30  790     11*7      7-8     1*6     — 
1*2.  Passau,  Bavaria                  2*3108    73*65    4*20     2215            69*5     21*1       5*6     2*0     1*9 

13.  Madagascar  2*4085     70*69     518     24*13  69*6     31*8       6*8     1*2     0*6 

14.  Ceylon  2*2659     68*30    6*20    26*60  60*3    41*5      g  J     —     _ 

15.  Pissie,  Hautes-Alpes  2*4572    69*67     3*20     37*13  68*7     20*8      8*1     1*6     0*9 

Other  analyses:  16-19,  Y.  Begnault  (Ann.  Ch.  Phys.,  n.  L  202);  20,  21,  a  G.  Wheeler  (prii 
sontrib.): 

C  H  Ash 

16.  Canada  (I.)  86*8  0*5  12*6=99*9  RognaulL 

17.  **      (II)  76  35  0*70  •28*40=  100*45  Begnault. 

18.  "      (IIL)  98-66  1*34  0*20=100*10  Begnault 

19.  Siberia  89*61  0*60  10*40=100*51  Begnault 

20.  Albert  mine^  Siberia  94*7  5  3=100  Wheeler. 

21.  -  "  97*17         2*8ii=100  Whooler. 
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Id  «hd  G.  of  Haiiinskoi,  y.  Jevrelnof  found  (Buhb.  B.  J.  1849)  G  94*17,  ash  5*22  (=&  2*04,  Pe 
1-83,  ^  0-88,  Ag,  Ca  0*17);  v.  Laskovskj  found  (Bull  Soc.  Nat  Mosa  1856)  in  a  plumose  var. 
C  83*765,  ash  16111,  water  0'888;  v.  Pusirevski  found  (Verb.  Min.  Ges.  Sl  Pet  1857,  1868)  C 
84*08,  Si  10  98,  fi  3-77,  with  some  Pe,  Oa,  Mn,  and  G.=2-26— 2-81,  In  G.  Of  the  Kirghia 
Steppe,  Hermann  found  0  40*55,  earthj  matters  56*56,  ^  2-89=100.  These  results  show  that 
the  yariations  arising  from  impurities  are  great  The  material  analyzed  hj  Wheeler  is  thai  used 
hy  the  firm  of  A.  W.  Faber. 

TVemenhetrtie^  Piddington,  appears  to  be  impure  graphite,  or  is  between  ooal  and  graphite ;  it  U 
aoaHj  in  structure,  and  highlj  metallic  in  luHtre.  It  afforded  Piddington  Oarbon  85*70,  water  and 
Bolphur  4*00,  sesqulozyd  of  iron  2*50,  earthy  impurities,  chiefly  silica,  7*50,  water  and  loss  0*30= 
100 ;  the  iron  occurs  as  sulphuret    Tenassarim^  Bey.  F.  Mason,  Maulmain,  1852,  p.  62. 

Pyr^  etc. — At  a  high  temperature  it  bums  without  flame  or  smoke,  leaying  usually  some  red 
ozyd  of  iron.  B.B.  infusible ;  fused  with  nitre  in  a  platinum  gpoon,  deflagrates,  conyerting  the 
reagont  into  carbonate  of  potash,  which  efferyesoes  with  acids.    Unaltered  by  adds. 

Oba.-— Graphite  oocurs  in  beds  and  imbedded  masses,  laminae,  or  scales,  in  granite,  gneiss,  mioa 
Bdust,  orystalline  limestone.  It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the  coal  of 
the  coal  formation.    Sometimes  met  with  in  gpreenstone.    It  is  a  conunon  furnace  product 

A  fine  yariety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  m  trap,  which  ooours 
in  day  slate ;  in  Gleustf  athfarrar  in  Inyemesshire,  forms  nests  in  gneiss ;  at  Arendal  in  Norway,  in 
quartz;  at  Pargas  in  Finland;  in  the  Urals,  Siberia,  Finland ;  in  yarious  parts  of  Austria;  ftus- 
Bia;  France;  at  Craigman  in  Ayrshire,  it  occurs  in  coal  beds,  which  haye  been  altered 'by  contact 
with  trap.  In  Irkutsk,  in  the  Tunkinsk  mts.,  at  the  yeiy  yaluable  Mariinskoi  graphite  mine^  a 
laige  mass  has  been  obtained,  haying  the  structure  of  the  wood  ih>m  which  it  was  formed.  Large 
quantities  are  brought  from  the  East  Indies. 

Forms  beds  in  gneiss,  at  Sturbridge,  Mass.,  where  it  presents  a  structure  between  scaly  and 
fiuo  granular,  and  an  occasional  approximation  to  distinct  crystallizations ;  also  at  Nortli  Brook* 
tield,  Brimfield,  and  Hinsdale,  Mass. ;  extensively  in  Cornwall,  near  the  Housatonic,  and  in  Ash* 
ford,  Conn. ;  also  in  Brandon,  Yt ;  at  GrenyiUe,  C.  E.,  associated  with  sphene  and  tabular  spar 
in  granular  limestone.  Foliated  graphite  occurs  m  large  quantities  at  Ticonderoga,  on  Lake  George ; 
also  upon  Soger's  Bock,  associated  with  pyroxene  and  sphene.  Near  Amity,  Orange  Co.,  N.  Y., 
it  is  met  witli  in  white  limestone,  accompanying  spinel,  chondrodite,  hornblende,  eta ;  at  Bossio, 
St  Lawrence  Co.,  N.  Y.,  with  iron  ore,  and  in  gneiss ;  in  Fronkhn,  N.  J.,  in  rounded  concre- 
tions radiated  within ;  in  Wake,  N.  C. ;  on  Tyger  Biver,  and  at  Spartenburgh  near  the  CowpenB 
Furnace,  S.  C. ;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro',  assodated  with  tabular 
Bpar,  pyroxene,  and  scapolite ;  and  one  and  a  half  miles  from  this  locality,  it  occurs  in  abundance 
m  syenite,  at  Mansell's  black  lead  mine.    There  is  a  large  deposit  at  St.  John,  New  Brunswick. 

In  the  United  States,  the  mines  of  Sturbridge,  Mass.,  of  Ticonderoga  and  Fishkill,  N.  Y.,  of 
Brandon,  Yt,  and  of  Wake,  N.  C,  are  worked ;  and  that  of  ABhford,  Conn.,  formerly  aflbrded  a 
large  amount  of  graphite. 

The  name  Uack  lead,  applied  to  this  spedes,  is  inappropriate,  as  it  contams  no  lead.  The  name 
graphite,  of  Werner,  is  deriyed  from  yo'^^"*^  Iwriie, 

Kordenskidld  makes  the  graphite  of  Ersby  and  Storgard  manocliniCj  with  the  indination  of  the 
vertical  axis  88**  14',  i-i  (deayage  fkoe)  on  faces  of  oblique  pri8m=106''  21',  and  angle  d  prism 
iai'24'(Pogg.,  xoylllO). 
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n.SULPHIDS^   TELLUREDS,   SELENmS,   ARSENmS, 
ANTIMONIDS,    BISMUTHID& 


Thebb  are  three  natural  divisions  of  the  species  of  this  section : 

1.  SiHPLB    SULPHIDS    AND    TeLLHSIDS    OF    MeTALS    OF    THE  SuLPHUB   OB 

Absenio  Gboup. 

2.  Simple  Sulpheds,  Tellukids,  Selenids,  Absenids,  ANmioNros,  Bis- 
MUTHros,  of  Metals  of  the  Gold,  Ibon,  and  Tin  Groups.  Some  of  the 
species  contain,  along  with  sulphur,  also  arsenic,  antimony,  or  bismuth  ; 
but  the  arsenic,  antimony,  or  bismuth,  in  such  cases,  replaces  sulphur  as 
its  isomorph. 

8.  Double  Sulphids  :  ob  Sulphabsenttes,  SuLPHANTMONriEs,  Sulpho- 

BISMUTHriES. 

In  this  section  of  Sulphids,  eta,  the  atomic  weights  of  arsenic^  antimony  and  Uamuih  are  takeo 
at  half  the  value  giyen  in  the  table  on  pagezri,  as  it  is  in  this  state  that  thejr  approximate  to  sul- 
phur in  the  forms  and  rektions  of  their  compounds.  The  atomic  weights  thus  haired  are,  foff 
arsenic  37*6,  antimony  61,  bismuth  105;  that  of  sulphur  being  16. 


1.  SIMPLE  SULPHIDS  AND  TELLURIDS  OF  METALS  OF 
THE  SULPHUR  AND  ARSENIC  GROUPS. 

L  BEAIiGAB  GBGUP.    Composition  BS.    Orystallization  Monodinia 
26.  Bealoab,  AsSb 

S.  OBPIMENT  GBOUP.    Composition  B%'.    Crystallization  Orthorhombia 
27  Okpimbnt,  Ab'S*  .    29.  Stibnitb,  Sb"8* 

28.  Ddcobphitb,      7  As^S'  '    30.  Bisvuthinitb,    Bi^' 

B.  TETBADYMTTB  GBOUP.    Contwning  Bi,  Te. 

31.  TETBADY^flTB,  33.  WXHBLm. 

32.  JOSEITE. 

4.  MOLYBDENITE  GBOUP.    Oont&lning  Molybdenum. 

34.   MOLTBDENITB,  KoSl 

B6.  RXIAIiGAR.  Za^dapiKfi  Theophr^  326  B.a  y^y6apix^  JDiaaeor^  60  ad.  Sandaracha  Bm^ 
zxxv.  6,  7*7  AJX  Sandaraca  Germ.  Beuschgeel,  Bosgeel,  Agrie.^  444,  eta,  1629,  Interpi^  468, 
1646.  Bauschgelb  pt,  Arsenicum  sulphure  mixtum,  Bisigallum  pt,  Bealgar,  Arsenicum  rubruiDi 
IFoSL,  224,  1747.    Arsenic  rouge  I¥.  Tirl  Wall,  406,  1763.     Bealgar  natif;  Bubine  d'Ar8eni<; 
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d^XM^iiL  333,1783.  BedSnlphuTetof  Araenio.  Bothes  Bausd«elb|  Opement,  fi^arm.  Atacnk 
■ulflir^  rouge  fir. 

Monoclinic.    0=66"  6',  If\I=W  26',  Marignac,  Scacchi  (? A  14=138" 
21' ;  a  :  ft  :  c=0-6755  :  1 :  0-6943. 

O  A  7=104°  12'  O  A  *^=118°  65' 

Oa1-*=139   38  t-2A»-2=113     6 


«A    1=133"  1' 
a  A  1-2=115    1 


Cleavage :  «-l,  O  rather  perfect ;  I,  ^^  in  traces, 
or  fine;  compact. 


Also  granular,  coarM 
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Observed  planes. 

H.=1'5 — 2.  G.=3'4 — 3*6.  Lustre  resinous.  Color  aurora-red  oi 
orange-yellow.  Streak  vaiying  from  orange-red  to  aurora-red.  Trans- 
parent— translucent.     Fracture  conchoidal,  uneven. 

Oomp« — ^Afl  S=- Sulphur  39*9,  arsenic  70*1=100.  A  specimen  firom  Pola  de  Lena  in  Asturia, 
Spain,  gave  Hugo  Miller  (J.  Oh.  Soc.,  xi.  242)  S  30*00,  As  70*25. 

Pyr.,  etc. — ^In  the  closed  tube  melts,  yolatllizes,  and  gives  a  transparent  red  sublimate;  in  the 
open  tube,  sulphurous  fumes,  and  a  white  crystalline  sublimate  of  arsenous  acid.  B.B.  on  char- 
eoal  bums  wi^  a  blue  flame,  emitting  arsenical  and  sulphurous  odors.    Soluble  in  caustic  alkalies. 

Obs. — Occurs  with  ores  of  silver  and  lead,  at  Felsobanya  in  Upper  Hungary,  at  Kapnik  and 
Nagyag  in  Transylvania,  at  Joachimsthal  in  Bohemia,  at  Schneeberg  in  Saxony,  at  Andreasberg 
in  the  Uaiz;  at  Tijowa  in  Hungary,  in  beds  of  day;  at  Binnonthal,  Switzerland,  in  dolomite;  ak 
Wieslodi  in  Baden,  in  the  Muschelkalk;  near  JuUunerk  in  Koordistan;  in  Vesuvian  lavas,  in 
minute  crystals.  Strabo  speaks  of  a  mine  of  sanda/raca  (the  ancient  name  of  this  species)  at 
POmpeiopolis  in  Paphlagonia. 

For  recent  crystallograpMo  observationa  see  Hessenberg's  Min.  Notizen,  Nos.  1  and  8. 

The  name  realgar  is  of  Arabic  origin. 

AIL— Changes,  on  exposure,  to  orphnent  (As*  S*)  and  arsenolite  (As*  O'K  6  of  As  S  becoming 
2  As' S',  and  2  As  being  set  fVee  which  changes  to  As'  0'  or  arsenolite  (Yolp'er).  A  black  crust 
sometimes  forms  on  realgar,  which  is  supposed  by  Volger  to  be  a  sulphid  co  itainlng  less  sulphui 
than  realgar. 

27.  ORFIMBNT.  'Afifit¥tK6»  Thdophr.  'Apn^uSp  Dioacor,  Auripigmentum,  Arrhenicum,  FlmL, 
zxxUl  23,  xxxiv.  58.  Anripigmentum,  Oerm.  Operment,  Affrte^  Interpr.,  46?.  1646.  Orpiment 
Bauschgelb  pt,  Bisigallum  pt,  Arsenicum  flavum,  TToiL,  224^  1747.  Arsenic  iNme  i>.  ^l  Wall. 
\  406,  1 753.  Oelbes  Bauschgelb  Cferm,   Arsenic  sulfur^  jaune  I\r,  Yellow  su'pLuret  of  Arsenift 


Orthorhombic.   Ja  7=100^  40',  0  A  l-i=126^  30' ;  a  :  6  :  c 
1*2059.     Observed  planes  as  in  the  annexed  figure. 
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C^  A  1^=181^  46' 

(?  A  2-2=127   27 


i-i  A 1-1  ov.  w=117^  49'     1-1 A  14=88^  80' 

2-2  A  2-2    adj.  =  94   20      2-2  A 2-2  o v.  14=181    36 

Cleavage  :  i-t  highly  perfect,  i-i  in  traces,  i-t  longitndi 
nally  striated.  Also,  massive,  foliated,  or  columnar,' 
sometimes  reniform. 

H.  =  1-5  —  2.  G.  =  3-48,  Haidinger ;  3-4,  Breithaupt. 
Lustre  pearly  upon  the  faces  of  perfect  cleavage ;  else- 
where resinous.  Color  several  shades  of  lemon-yellow. 
Streak  yellow,  commonly  a  little  paler  than  the  color. 
Subtransparent — subtranslucent.  Sub-sectile.  Thin  lami- 
nsa  obtained  by  cleavage  flexible  but  not  elastic. 

Oomp.— As'  S'=Sulpbar  89,  arsenic  61=100. 
Pyr.,  etc. — In  the  closed  tube,  Aisea,  yolatilizeB,  and  gives  a  dark  yel- 
low sublimate;  other  reactions  the  same  as  under  realgar.   Dissolves  in  nitromuriatic  add  and 
onstic  alkalies. 

Obs.— Orpiment  in  small  crystals  is  imbedded  in  day  at  Tajowa,  near  Neusohl  in  Upper  Hun- 
gary. It  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at  Kapnik  in  Tran- 
sylvania, at  Moldawa  in  the  Bannat,  and  at  Felsobanya  iu  Upper  Hungary,  where  it  exists  in 
metalliferous  yeins,  associated  with  realgar  and  native  arsenic ;  at  Hall  in  the  Tyrol  it  is  found  in 
gjrpsum ;  at  St.  Qothard  in  dolomite ;  at  the  Solfatara  near  Naples,  it  is  the  result  of  volcanic 
sublimation;  .in  Fohnsdorf,  Styria,  found  in  brown  coaL  Kear  Julamerk  in  Koordistan,  there  is 
a  large  Tiurkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  witii  in  Edenville. 
Orange  Co.,  N.  Y.,  on  arsenical  iron. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  aurlpigmentum,  *^  golden  pairU^^*  which  was 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

The  crystalliDC  form  is  made  monocUnic  by  Breithaupt  (B.  H.  Ztg.,  xxv.  194).  He  m^es  i-i  the 
dinodiagonal  plane,  and  i4  the  fh>nt  or  orthodiagonal,  with  the  planes  »-{,  above  and  below  i-i, 
hemidomes,  inclined  at  unequal  angles  on  i-l,  that  below  at  an  angle  2''  to  3°  the  smaller.  Alao^ 
he  makes  i-2  the  plane  /.    Ko  definite  measurements  are  given. 
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28.  DIMORPHrm.    Dimorfina  Scacchi,  Mem.  GeoL  sulla  Campania,  Kapoli,  116, 1849. 

Orthorhombic.     Two  types :  (A),  /A  /=  98^  6',  (?  A  l-i  =  127''  50' ;  a  : 
*  :  c=l-2876  : 1  :  11526 ;  (B)  common  form,  /A/=100°32',  O  A  l-t=127* 

r;  a:6:c=l'3262:l:  J-203. 
Observed  planes  as  in  the  an* 
nexed  figares. 

In  A,  O  A 1=  120^  23',  O  A  l-t 
=  131^  50',  (?AH  =  160°  4:9', 
1-i  A  1-t  over  0  =  88**  40',  1 A  1 
ov.  l-i=linO'. 

In  B,  (?Aft=121^  6',  OAi^i 
=  161^7',  (?Af  1=116** 40', ^A 
i^=112°  45'.  Cleavage  none. 
Crystals  minute. 

H.=l-5.  G.=3-58.  Lnstre  splendent  adamantine.  Color  orange-yel- 
low :  powder  saffron-yellow.    Translucent  and  transparent.     Fragile. 

Oomp.— From  imperfect  trials  by  Scaochi,  perhaps  As*  S'=Sulphur  24*66,  arsenic  75*46=100. 

Fyr.,  etc—Heated  in  a  porcelain  crucible  with  a  spirit  lamp,  affords  odorous  ftunes  and  be- 
oomes  red ;  with  more  heat  becomes  brown,  gives  off  yellow  ftimes,  and  evaporates,  leaving^  hq 
residue ;  with  soda  a  garlic  odor.    Completely  soluble  in  nitric  acid. 

Obs. — From  a  fumarole  of  the  Sollatar%  Phlegrasan  fields.  Crystals  not  oyer  half  a  miUlxaetBi 
In  their  longest  direction. 
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<9.  STSBtXTTB.  Erf/i^t/,  ZriSt,  UXarvo^aXfiov,  Dioscor.  Stimuli,  StibI,  Stftinm,  Plin.,  xxdil  33, 
84.  Stibi,  Spiessglas,  BasU  VcUeniine  (who  proved  H  to  coDtain  sulphnr),  1430.  Lupus  metal 
lomm  Alchem.  Spiess-Glass-Erz  Bruckmann^  Berkwerke,  1727.  Spitsglasmabn,  Minora  Anti 
monii,  Antimonium  Sulphure  mlDeralisatum,  WalLj  237,  1747.  Grauspiessglaserz,  Grauspiess- 
glanzerz,  Antimonglanz,  Germ.  Antimoine  sulfur^  Fr,  Sulphurot  of  Antimony ;  Gray  Anti* 
aaony;  Antimony  Glance.  Stibine  Beud.,  Tr.,  iu  421,  1882.  Antimonit  JIaid.,  Handb.,  568, 
1845.    Stibnito  Dana,  Min.,  1854. 

Orthorhombic.  /A/=:90°  54',  (9a1-i=134°  16';  a:b:  c=l'0259  :  1  : 
1*0158.  Observed  planes:  0 ;  vertical  /,  i-^,  i-i,  i-J?  ^j  ^?  ^2,  i-8,  i-i, 
?-5,  i4»  ^2»  ^'^  ;  domes,  ^i,  j^l,  i-^,  l-t,  -J-z,  ^-?,  |-i,  1-t,  |-J,  |-i,  3-J ;  octahe- 
drons, 4,  i,  1,  3;  14,  1-1,  1*4,  14,  14,  f  2,  f2,  fi,  f5,  2-2,  6  5,  3-S,  H 
§-4.     Krenner. 

O  A-J=154:^  20'.  (9  A  1-1=134°  42'^.  O  A  1=124°  45'. 

6^Al=124   45  i-2Ai-2,  mac.,=127   36  1  Al,brach.,=108   40 

Oa2-2=113   49         1-iAl-z,  top,=89    24  1  Al,  ba8.,=110    30 

Lateral  planes  deeply  striated 
longitudinally.  Cleavage :  i-i  highly 
penect.  Often  columnar,  coarse  or 
fine ;  also  granular  to  impalpable. 

H.=2.  G.=4-516,  Hauy;  4-62, 
Mohs.  Lustre  metallic.  Color  and 
streak  lead-gray,  inclining  to  steel- 
gray:  subject  to  blackisn  tarnish, 
sometimes  iridescent.  Fracture 
small  sub-conchoidal.  Sectile.  Thin 
laminae  a  little  flexible. 

Oomp. — Sb'  8"=Sulphur  28  2,  antimony 
71*8= 100.  Bergmann,  who  mado  the  first 
determination  of  the  sulphur  in  the  mineral 
(Opu8&,  ii.  167,  1782),  obtained  S  26,  Sb  74=100.  Eight  analyses  of  stibnito  from  Arnsberg, 
Westphalia,  gaye  Schneider  a  mean  of  Sb  71*48,  S  2852,  excluding  n-33  p.  c.  of  quartz;  the 
results  of  the  analyses  varied  from  71-441  to  71-519  (Pogg.,  xcviii.  293).  Schnabel  obtaiuod 
for  the  same  Sb  72*02,  S  27 '85,  Fe  o-I8  (Ramm.  Min.  Gh.,  39).* 

Pyr.,  etc. — In  the  open  tube  sulphurous  and  atitimonous  fumes,  the  latter  condensing  as  a 
white  sublimate  which  B.B.  is  non-volatile.  On  charcoal  fuses,  spreads  out,  gives  sulphurous 
and  antimonous  fumes,  coats  the  coal  white  with  ozyd  of  antimony ;  tliis  coating  treated  in  B.F, 
tinges  the  flame  greenish-blue.    Fus.=l.     When  pure  perfectly  soluble  in  muriatic  acid. 

Obs. — Occurs  with  spathic  iron  in  beds,  but  generally  in  veins.  Often  associated  with  blende, 
heavy  spar,  and  quartz. 

Met  with  in  veins  at  Wolfsborg,  in  the  Harz:  at  Braunsdorf,  near  Freiberg;  at  Przibram; 
Felflobanya,  Schemnitz,  and  Kremuitz,  in  Hungary,  where  it  often  occurs  in  diverging  prisms, 
several  inches  long,  aooompanied  by  crystals  of  heavy  spar  and  other  mineral  species ;  at  Pereta, 
in  Tuscany,  in  crystals :  in  Eatharinenberg,  in  the  Urals ;  in  DumfHesshire,  fibrous  and  laminated ; 
in  Cornwall,  abundant  near  Padstowand  Tintagel;  also  crystallized  at  Wheal  Boys ;  at  Hare  Hill, 
in  Scotland ;  in  Perthshire.    Also  found  at  dUBTerent  Mexican  mines.    Also  abundant  in  Borneo. 

In  the  United  States,  it  occurs  sparingly  at  Carmcl,  Penobscot  Co.,  Me. ;  at  Cornish  and  Lyme, 
N.  H. ;  at  **  Soldier's  DoUght,"  Md. ;  abundant  in  the  granitic  range,  south  side  of  Tulare  valley, 
near  pass  of  San  Amedio ;  iu  the  Humboldt  mining  region  in  Nevada,  and  usually  argentiferous ; 
also  in  the  mines  of  Aurora,  Esmeralda  Ck>.,  Nevada.  Also  found  in  New  Brunswick,  20  m.  from 
Fredericton,  S.W.  side  of  St.  John  E. 

This  ore  affords  nearly  all  tho  antimony  of  commerce.  The  crude  antimony  of  \;-e  shops  i« 
obtainod  by  simple  fusion,  which  separates  the  accompanying  rock.  From  this  product  most  of 
the  pharmaceutical  preparations  of  antimony  are  made,  and  the  pure  metal  extracted. 

This  ore  was  employed  by  the  ancients  for  coloring  the  hair,  eyebrows,  eta,  to  increaso  the 
^iparent  sizo  of  the  eye;  whence  they  called  the  ore  irAaroJ^^aA/jov,  from  irAar.;,  broad,  and  o^tfaX/i^, 
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aye.  Aooording  to  DiosooiideB,  it  was  prepared  for  this  purpose  by  endodng  it  In  a  lump  of 
dough,  and  then  burning  it  in  the  coals  till  reduced  to  a  ohider.  It  was  then  extinguished  witfc 
milk  and  wine,  and  again  placed  upon  coals  and  blown  till  ignition :  aA»r  which  the  heat  wai 
discontinued,  lest,  as  Pliny  says,  '*  plumbum  flat,**  it  heeome  lead.  Ithenoe  appears  that  the  mota. 
antimony  was  occasionally  seen  by  the  ancients,  though  not  disthiguished  from  lead. 

On  cryst.  see  Erenner,  Ber.  Ak.  Wien,  11.  1864,  436. 

Alt. — Changes  on  exposure  by  partial  oxydation  to  anUmony  blende  (2  Sb'  8'+Sb'  0*),  and  by 
further  oxydation  to  valentinite  (S*  0*).  Antimony  ochre  (Sb*  0"+Sb'  ()•),  and  also  Sb*  0*+6H. 
are  other  results  of  alteration. 

80.  BXSBAUTHINITB.  Yisimntnm  Sulphure  mineralisatum  (fr.  Biddarhyttan)  Oronsl^  198 
1758.  Wismuthglans  (TcTTTi.;  Bismuth  sulfUr^  ^.  Sulphuret  of  Bismuth.  Bismuth  Glanoe 
BismutMne  BetuL,  Tr.,  11  418,  1832.    Bismutholamprite  Olock^  Syn.,  27,  18i7. 

Orthorhorabic.  /A/=91°  30'.  Observed  planes  ij  tn,  i-?,  t-5,  Brooke. 
Cleavage :  brachydiagonal  perfect ;  macrodiagonal  less  so ;  basal  perfect. 
In  acicular  crystals.    Also  massive,  with  a  foRated  or  fibrous  structure. 

H.=2.  G.=6-4— 6-459  ;  7-2 :  716,  Bolivia,  Forbes.  Lustre  metallic. 
StreaJc  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish  or  iri- 
descent tarnish.     Opaque. 

Comp.-~Bi'  S'=Sulphur  18*75,  bismuth  81-25=100 ;  isomorphous  with  stibnite.  Analyses :  1, 
H.  Rose  (Gilb.  Ann.,  Ixxii  192);  2,  Wehrle  (Baumg.  Ztg.,  x.  885);  3,  Scheerer  (Pogg.,  Ixv.  299); 
If  Hubert  (Haid.  Ber.,  iiL  401);  5,  Rammelsberg  (6th  SuppL,  261);  6,  F.  A.  Qenth  (Am.  J.  BcL 
n.  xxiiL  415);  7,  D.  Forbes  (PhiL  Mag.,  IV.  xxix.  4) : 

8  Bi 

1.  Riddarhyttan     18*72    80-98=99-70  Rose. 

2.  Retzbanya  1828    80-96=99'24  Wehrle. 

8.  Gjellebak  1912  7977,  Pe  016,  Gu  0-l4=9918,  Scheerer;  G.  6-403. 

4.  Oravicza  19-46  74-55,  Fe  0-40,  Cu  3-13,  Au  0-53,  Pb  2-26=100-33  Hubert 

6.  Cornwall  18-42  78*00,  Fe  1-04,  <.:u  2-42=99*88  Rammelsberg. 

6.  Riddarhyttan  18*19  77*33,  Fe  0*31,  Ou  0-39,  Te  0*30,  Se  (r.,  Aetinolite  2*93=99*46  Qenth. 

7.  Bolivia  19*61  80*93=100-64  Forbes. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes,  and  a  white  sublimate  which  6.6.  Ibses  into 
drops,  brown  while  hot  and  opaque  yeUow  on  cooling.  On  charcoal  at  first  gives  sulphurous 
fUmes,  then  Aises  with  spirting,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.  Fus.=l.  Dia- 
solyes  readily  in  hot  nitric  acid,  and  a  white  precipitate  falls  on  diluting  with  water. 

Obs. — Accompanies  molybdenite  and  apatite  in  quartz,  at  Brandy  Gill,  Garrock  Fells,  in  Cum- 
berland, haying  a  foliated  structure;  occurs  near  Redruth;  at  Botallack  near  Land's  End;  at 
Herland  Mine,  Gwenilap ;  with  childrenite,  near  Oallington ;  at  Lanescott  mine,  near  St  Austell; 
at  Johanngeorgenstadt,  Altenberg,  Schneeberg,  in  limestone;  with, cerium  ore  at  Rlddarhyttanj 
Sweden;  at  the  San  Bal^omero  mine,  near  Sorata,  Boliyia,  foliated,  massiye,  and  acicular. 

Occurs  with  gold,  pyrite,  and  chaloopyrite  in  Rowan  Co.,  N.  G.,  at  the  Barnhardt  vein.  Re- 
ported by  Shepard  to  have  been  found  with  chrysoberyl  at  Haddam,  Ot 

G.  Rose  obtained  from  artificial  crystals,  /A/=90'  40',  i-2  Ai-2=53''  40'  and  126*  20',  /a«= 
135*  20',  ♦-4Ai-4=28'  23',  f^Ai-4=152*  14'.  G.=710— 6*89,  the  variation  depending  on  some 
bismuth  present    Fogg.,  xci.  402. 

81.  TBTRADTBAITB.  Ore  of  Tellurium  (fir.  Tellemark)  Esmark^  Trans.  G.  Soo,  iii.  413,  Juno 
1,  1815.  Tellurwismuih  (fr.  Riddarhyttan)  JBSstsl,  Ac.  H.  Stockh.,  1823.  Telluric  Bismuth.  T^ 
Iradymite  (fr.  Schubkau)  JETaiei,  Baumg.  Za,  ix.  129,  1831.  Bismuth  tellur^  TeUuro  8eleni6 
bismuthif^re  Fr,  Bomme  Bevd.^  Tr.,  iL  638,  1832.  Bismuthotellurites  pt  Glocher^  Syn.  19, 
1847.    TeUurbismuth  Bakh^  Am.  J.  ScL,  II.  xxxy.  99, 1863. 

Hexagonal.  (9a5=118°  38'  RhR  =  81°  2' ;  a  =  1-5865.  -2A-.2= 
66°  40',  (?A— 2=105°  16',  Haid,  from  Schubkau  crystals.  Crystals  often 
tabular.    Cleavage :  basal,  very  perfect.    Also  massive,  foliated,  or  granular* 

H. =1*5— 2.  &• =7'2— 7*9,  Lustre  metallic,  splendent.  Color  pale  steel 
gray.    Kot  very  sectile.    Laminad  flexible.    Soils  paper. 
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35*05 
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58-80 

12.  DayidsonO 

:).,N.0. 33  84 

6-27 

tr. 

61-35 

Oomm  Var. — Oofnaists  of  bismuth  and  tenuriam,  with  sometiues  8ulph-itr  and  selenium,  li 
ndplmr,  when  present,  replaces  part  of  the  tellurium,  the  analy&es  for  the  most  part  afford  thf 
general  forronla  Bi'  (Te,  S)'. 

Var.  l.—IYee  fromstdpkur.  Bi*  Te'=Tellurium  481,  bismuth  51-9 ;  analjses  1—7.  a=7-868, 
from  Dahlonega,  Jackson:  7*642,  id.,  Balch. 

a.  Sulphurous.  Bi*  (|  Te+ JS)*;  analyses  8—11.  G. =7-500,  crystals  from  Schubkau,  Wehrle ,- 
7*614,  id.,  Baumgartner ;  7-237,  fr.  DavidHon  Co.,  Genth.  The  name  Bomine^  after  von  Bom,  waa 
giren  by  Beudant  in  1 832,  and  Wehrle's  analysis  of  the  Schubkau  ore  was  ^e  only  one  cited. 

3.  Sdeniferous,  The  Tellemark  ore,  according  to  Berzelius,  gives  B.B.  a  strong  odor  of 
selenium. 

Analyses:  1—3,  Gonth  (Am.  J.  ScL,  IT.  six.  16);  4,  6,  Genth  (ib., zxxi. 368) ;  6,  7,  D.  M. Balch 
0b.,  zzzv.  99);  8^  Wehrle  (Schw.  J.,  lix.  482,  1830);  9,  Berzellus  (Jahresb.,  xii.  178,  1831);  10^ 
Hmschauer  (J.  pr.  Oh.,  xlv.  456);  11,  0.  T.  Jackson  (This  Min.,  712,  1850):  12,  Genth  (Am.  J. 
8cL,  IL  xvL  81): 

Te         8      Se      Bi       Fe 

=101-26  Genth. 

=100-85  Genth. 

=101-35  Genth. 

0-17  Gu  0*06,  Au,  quartz,  etc.,  0*72=100  GentH 

0-25  "  0-06,     •*        "      "  0-80=99-33  Genth. 

=  99-72  Balch. 

=100-30  Balch. 

=  99*4  Wehrle. 

gangue  0*7 6 =99*42  Berz. 

=99*6  Hruschauer. 

All,  Pi,  Si  2*70=100-20  Jackson. 

=100*46  Genth. 

Fisher  obtained  in  an  analysis  of  the  Fluvanna  mineral,  6*81  p.  a  of  selenium.  But  Dr.  Gentt 
finds  in  it  no  selenium  or  sulphur.  0.  T.  Jackson  obtained  (Am.  J.  Sd.,  IL  zzvli.  366)  the  compo* 
rition  of  joseite  for  the  Dalilonega  mineral ;  but  the  later  results  of  Genth  and  Balch  have 
shown  this  to  be  incorrect 

Pjnr. — ^In  the  open  tube  a  white  Sublimate  of  tellurous  acid,  which  B,B.  fuses  to  colorless  drops. 
On  charcoal  Aises,  gives  white  fumes,  and  entirely  volatilizes :  tinges  the  B.F.  bluish-green ; 
coats  the  coal  at  first  white  (tellurous  acidX  and  finally  orange-yellow  (ozyd  of  bismuti]) ;  some 
Tarieties  give  sulphurous  and  selenous  odors ;  that  from  Fluvanna  Co.,  Va.,  gave  Fisher  a  red 
anblimate  of  selenium  in  the  open  tube. 

Oba.— Occurs  at  Schubkau  near  Schemnitz;  at  Betzbanya;  at  Tellemark  in  Norway;  at  Bast- 
naes  mine,  near  Biddarhjrttan,  Sweden. 

In  the  United  States,  m  Virginia,  at  the  Whitehall  gold  mines,  Spotsylvania  Co.,  at  Monroe 
mine,  Stafibrd  Oo.,  and  Tellurium  mine,  Fluvanna  Oo.,  with  native  gold ;  in  North  Carolina,  David- 
son Co.,  about  6  QL  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  masses  along  with 
gold,  chaloopyrite,  magnetite,  epidote,  limonite,  etc. ;  it  was  partly  altered  to  a  combination  ot 
tellurous  acid  and  ozyd  of  bismuth,  with  but  little  of  carbonate  of  bismuth  (Gonth,  I  c.);  to 
Georgia,  Lumpkin  Co.,  4  m.  E.  of  Dahlonega,  and  also  in  Oherokee  and  Polk  counties. 

32.  JOSfirm.    Tellurure  de  Bismuth  Darrumr,  Ann.  Oh.  Phys.,  III.  xiii  372,  1845.    Bomine, 
TeUure  bismnthifdre  du  Br^il,  Dvf.  [not  Bomine  Bntd]    Joseit  Kermg.,  Mm.,  121,  1853. 

Hexafifonal,  with  perfect  basal  cleavage,  like  tetradymite.  Soft.  Q.=s 
7-924 — ^7*936.  Lustre  submetallic.  Color  grayish-black,  steel-gray.  Fragile. 

Oomp.— From  Damour's  analyses,  Bi'  Te»  (S,  Se)*=Bi»  (J  Te+l(S,  Se))^  or  a  tellurid  of  bis- 
muth, in  which  half  of  the  tellurium  is  replaced  by  sulphur  and  selenium.  Analyses  by  Damonr 
(La): 


Te        S       Se       Bi 

1.  San  Josd,  Brazil 

15-93     3-15     1-48    n^'lb 

=99-71 

2.        '*             *' 

15*68         4-58          '7»'40 

r=98-66 

Ban  nelsberg  obtained  from  an  allied  mineral,  fVom  Cumberland,  Eiigland  (Min.  Oh.,  6) :  Tel- 
tarinm  6-73,  si^ur  6'43|  bismuth  84*33=97*49 :  corresponding  to  Bi\  Te,  8\  making  the  Te  9 
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An  ore  from  Sorata,  passtng  for  natiye  bismnth,  and  mentioned  under  that  species,  gavD  Vortwa 
as  there  cited,  6*09  p.  a  of  tellurium,  with  As  0*38,  and  S  0-07 ;  while  Genth  found  in  anothei 
specimen  only  0-042  Te.  Porbes's  specimen  may  have  the  formula  Bi*  Te.  It  is  foliated  neartj 
tike  tetradymite. 

P3rr.— S.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  In  an  ope  i  tube  it  gives  o5r  some  sul- 
phur, then  white  flimes  of  oxyd  of  tellurium,  and  then  affords  a  decided  odor  of  selenium ;  and  in 
the  upper  part  of  the  tube  a  white  coating  with  some  brick-red  over  it,  due  to  the  selenium  ]  and 
a  yellowish  residue  below  due  to  the  ozyd  of  bismuth. 

Obs. — ^Found  in  granular  limestone  at  San  Jose,  near  Mariana,  province  of  Minas  Gteraes,  Brazil, 
and  first  brought  to  France  by  Mr.  Olaussen. 

33.  WEHRUTB.  Argent  molybdique  de  Bom,  Oat  de  Raab.,  il  419,  1790.  Wasserblei 
sober,  Molybdan-silber,  Wem.,  Letztes  Min.  Syst.,  18,  48,  1817.  Molybdic  silver.  Wismuth 
glanz  Klapr^  Beitr.,  L  254,  1795.  Tellurwismuch  Berz,,  Ak.  H.  Stockh!,  1823.  WLsmuthspiegel 
Weiss,  Spiegelglanz  [= Mirror-glance]  Breith,  Tetradymite  pt  many  auOiors,  Wehrlitii 
Ewt,  Min.,  i.  188,  1841.    Pilsenit  JSenng,,  Min.,  121,  1853. 

Hexagonal.     Like  tetradymite  in  perfect  basal  cleavage. 
H.=l— 2.     G.=8-44,  Wehrle.     Lustre  very  bright.     Color  light  steel- 
gray.     Thin  folia  a  little  elastic. 

Oomp.— Bi  (Te,S)*,with  Te:  S=3: 1,  from  an  imporfect  analysis  by  Wohrle  (Baumg.  Ztg.,  iz. 

Deutsch-POsen         Te  29*74        8  2-33        Bl  61*16        Ag  2*07     =95*29 

Pjrr^  etc. — ^Like  tetradymite. 

Obs, — ^From  Doutsch  Pilsen,  in  Hungary.  Plrst  reported  as  an  ore  of  silver  and  molybdenum. 
EHstinguished  from  tetradymite  by  its  Idgh  specific  gravity.  Breithaupt  obtained  Gr.=8-00  with  a 
specimen  not  wholly  fr^e  from  the  gangue. 


84.  MOLTBDBN ri^ju.  Not  MolybdsBua  [=product  fr.  partial  reduct.  and  oxyd.  of  Galena] 
Dioscar^  Flin,,  Agric  Blyerts,  Molybdena  pt.  [rest  graphite]  WalL,  181, 1747,  lAsvn.,  1748, 176a 
Sulphur  ferro  et  stanno  saturatum  (fr.  Bastnaes,  etc.),  Wasserblcy  pt,  Molybdena  pt,  Oronst^ 
139, 1768.  Molybdfflna  (with  discov.  of  metal)  Hidm,  Ak.  H.  Stockh.,  1782,  1788-1793.  Wna- 
serblei  Wem.  Molybdanglanz  Chrm.  Molybdena  Kirw.,  Min.,  1796  (calls  the  metal  Molybden* 
Ite).    Sulphuret  of  Molybdena.    Molybdenite  Brongn^  ii.  92,  1807,  citing  Kirwan  as  authority 

Monoclinic?  Hexagonal?  In  short  or  tabular  hexagonal  prisms. 
Twins:  consisting  of*"three  combined  crystals,  sometimes  indicated  by 
strise  on  the  base  of  the  hexagonal  prisms,  at  right  angles  to  its  sides,  hav- 
ing occasionally  replaced  terminal  edges.  Cleavage :  eminent,  parallel  to 
base  of  hexagonal  prisms.  Commonly  foliated,  massive,  or  in  scales ;  also 
fine  granular. 

H.=l — 1'5,  being  easilv  impressed  by  the  nail.  G.=4-44 — 4-8.  Lustre 
metallic  Color  pure  lead-gray.  Streak  similar  to  color,  slightly  inclined 
to  ffreen.  Opaque.  Laminae  very  flexible,  not. elastic.  Sectile,  and  almost 
malleable.     Gray  trace  on  paper. 

Oom^ — Mo  8*= Sulphur  41*0,  molybdenum  69-0=100.  Analyses:  1,  Brandos  (Sdiw.  J.,  zxiXi 
326);  2,  Seybert  (Am.  J.  Sci.,  iv.  1822,  320):  3,  4,  Syanbetg  k  Stmye  (J.  nr.  Ch.,  xlir.  267):  & 
Wetherill  (Am.  J.  ScL,  n.  XT.  443): 


40*4=100  Brandes. 

39-68=99-10  Seybert 

40-673,  gangue  0*800  S  ft  S. 

39-710,       *'       3-136  S  ft  a 

38-198,  Fe  3-496,  Si  2283   H.  0*297  WeflieriD 


Mo 

1.  Altenbetg 

• 

69-6 

2.  Chester,  Pa. 

a.=4*444 

69*42 

3.  Bmoaland 

68*627 

4.  Bohiislan 

67*164 

6.  Beading^  F&. 

66*727 
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Pjns  *^ — lu  ^0  open  tabe  sulpharons  ftimes.  B.6.  in  the  foroepa  inAiaible,  impftrti  t  fel* 
bwish-green  color  to  the  flame ;  on  oharooal  the  pulyerized  mineral  glyes  in  O.F.  a  strong  odoi 
of  snlphnr,  and  coats  the  coal  with  crystals  of  molybdio  add,  which  appear  yellow  while  hot,  and 
white  on  oooling;  near  the  assay  the  coating  is  copper-rod,  and  if  the  white  coating  be  touched , 
with  an  intermittent  E.F.,  It  assumes  a  beautiful  azure-blue  color.  Decomposed  by  nitric  ao*^. 
learing  a  white  or  grayi^  residue  (molybdic  add). 

OlMk — ^Molybdenite  generally  occurs  imbedded  in,  or  disseminated  through,  granite,  gneisii 
Bircon-syenite,  granular  limestone,  and  other  orystalliDe  rocks.  At  Kumedal  in  Sweden,  Arendali 
Selba,  and  Tellemarken  in  Norway,  Ner*!>chinsk  in  Russia^  and  Auerbach  in  Saxony,  it  has  been 
observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  EhrenfKedersdorf  in  Saxony; 
Schladcenwald  and  Zinnwald  in  Bohemia ;  Rathausberg  in  Austria ;  near  Miask,  Urals ;  fiastuaes, 
etc.,  Sweden;  in  Finland;  Laurrig  in  Norway;  Ghessy  in  France;  Peru;  Brazil;  OalbeckFell, 
OaoTock  Fells,  and  near  the  source  of  the  Galdew  in  Cumberland,  assodated  witii  tungstate 
of  lime  and  apatite;  several  of  the  Cornish  mines;  in  Scotland  at  East  TuUoch,  south  of  Lodi 
Tay;  at  Mount  Coiy^  on  Loch  Creran,  etc. 

In  Jfatne,  at  Blue  Hill  Bay  and  Camdage  farm,  m  largo  crystalb'zations ;  also  at  Brunswick, 
Bowdolnham,  and  San  ford,  but  less  interesting.  In  Oonn.^  at  Haddam.  and  the  adjoining  towns 
on  the  Connecticut  river,  in  gneiss  in  crydtala  and  large  plates ;  also  at  Saybrook.  In  Vermoni^ 
at  Newport,  with  crystals  of  white  apatite.  In  If,  Hampshire,  at  Westmoreland,  four  miles  south 
of  the  north  village  meeting-house,  in  a  vein  of  mica  slate,  abundant :  at  Llaudaff  in  regular  tabu- 
lar crystals;  at  Franconia.  In  Mass,,  at  Shutesbury,  east  of  Locke's  pond;  at  Brimfield,  with 
iolite.  In  Ni  Tork^  two  miles  southeast  of  Warwick,  in  irregular  plates  associated  with  rutile^ 
siroon,  and  pyrite.  In  Penn,,  in  Chester,  on  Chester  Creek,  near  Reading ;  near  Concord,  Gabamia 
Co.,  N.  C,  with  pyrite  in  quartz.  In  Califomia^  at  Excelsior  gold  mine,  in  Excelsior  district  In 
Cakada,  at  Balsam  Lake,  Terrace  Cove,  Lake  Superior ;  north  of  Balsam  Lake,  on  a  small  island 
in  Big  Turtle  Lake,  with  scapolite,  pyroxene,  eta,  in  a  vein  of  quartz  intersecting  crystalline 
limestone;  at  St.  Jercnne,  a  E. ;  at  Seabeadi  Bay,  near  Blade  River,  N.  W.  of  L.  Superior  (48**  .46' 

H,  sr  ir  W.). 

Distinguished  from  plumbago  by  its  lustre  and  streak,  and  also  by  its  behavior  before  the  blow« 
pipe  and  with  add& 


2.  SIMPLE  SULPHIDS,  TELLUEIDS,  SELENTDS,  AESENIDS, 
ANTmONTDS,  BISMUTfflDS,  PHOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IRON,  AND  TIN  GROUPS. 

Three  divisions  of  these  Sulphida^  Arsenide^  etc.,  are  here  recognized : 
(1)  a  basic  division,  in  which  the  atomic  ratio  between  the  sulphur  op 
arsenic  metal  and  the  others  is  1  to  more  than  one ;  (2)  a  jjyroto  division, 
with  the  ratio  1:1;  (3)  a  deuio  division,  with  the  ratio  1:2.  In  these 
ratios,  and  in  stating  the  formulas  beyond,  the  halved  atomic  weights  of 
arsenic,  antimony,  and  bismuth  are  in  view,  as  stated  on  p.  26.  In  the 
third  division,  some  species  are  included  which  appear  to  be  combinations 
of  deuto  and  proto  compounds. 

The  mineral  chaUopyriie  is  sometimes  referred  to  the  double-bhiary  sulphids,  on  the  ground 
of  its  containing,  along  with  a  protosulphid,  the  sulphid  Fe'  S' ;  but  as  the  existenoe  of  a  sesqol- 
milpbid  Fe^  8'  is  not  established,  while  Fe  S'  is  the  one  of  common  occurrence,  the  more  probable 
Tiew  of  the  sulphid  is  that  it  consists  of  two  sulphids  Fe  S  and  Fe  S*  in  combination.  Tliis  view 
la  sustained  by  the  near  isomorphism  of  pyrite  and  chalcopyrite.  The  abore  remark  applies  also 
to  homiJbe  and  pyrrJujiite,  in  whidi  Fe' S*  has  been  supposed  to  be  present.  Fe' S*  it  should  be 
noted,  equals  Fe  S  +  F^  8'.    LinntoUe  and  carroliie  come  into  the  same  category. 

In  an  artidc  in  the  American  Journal  of  Sdence,  vol  xliv.  1867,  the  author  gives  reasons  fm 
believing  that  the  oompounds  crystallizing  in  hexagonal  forms  have  the  number  of  atoms  of  the 
negative  clement  8,  or  a  multiple  of  3,  and  in  ielragoTud  forms,  a  multiple  of  4 ;  whence  it  foQowa^ 
that  while  ordinary  isometrie  blende,  or  sulphid  of  zino^  for  example,  may  be  Zn  S^  the  hexoffouait 
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or  wnrti^  is  probably  Zn'  S*.    The  prindple,  if  real,  has  a  rery  wide  appiioatioa  among  ciiemloib 
and  mhienil  apodes. 


85.        DTSORAaiTB         Ag*Sb                                         37.   DOMHTKITI 

6u«A8« 

(B)          **                Ag'Sb                               38.  Alqodonitb 

€u»Ab« 

88.      OBiLBNirB         Ag^Bi                             39.  WHmntTiTB 

eu»As« 

n.  PROTO  OR  aALBNA  DIVISION. 

1    GALENA  GROUP.— iBometrio,  holohedraL 

40.      Aegbntitb       AgS                                48.  Altaitb 

PbTe 

41.      NAUMAinnTB    (Ag,  Pb)  Se                      48.  Bobnitb 

(Ou,  Fe)  S 

42.      EUOAIBITB         (6ii,Ag)Se                                   " 

(eu,Fe)8+5Fe£P 

43.      Orookbsitb      (Oil,  Tl)  Se                       60.  BBBZBLUMm 

eaSe 

44.      Galbnitb          PbS                                 61.  GAsmuTi 

(eu,Zn,R)S+iF8aP 

44  A.  HnAscx)LiTa      (Pb,  Zn)  S                       62.  Alabanditb 

MnS 

46.      OLAUsrHAUTB  Pb  Se                              63.  STHPOosrn 

Cos 

48.      ZOBCHTB          ?(Pb,  6u)  Se                      64.  Pbktlanditb 

(Ni,Fe)S 

47.      Lbhbbaohitb    (Pb,  Hg)  Se                      65.  Gbukauiti 

2.  BLENDB  GROUP.— laometrlci  tetrahedraL 

58.  SPHALBRrra             Zn  S                                                       [PRZrRRAVTTK] 

(Zn,  Od)  S 

[Mabmattcb         (Zn,  Fe)  S                         67.  Yoltzitb 

ZnS+iZnO 

8.  OHALOOdTB  GROUP.— Orthorhombla 

68.  Hbssitb               AgTo                             81.  OHALOOom 

euS 

69.  Dalbminzxtb        Ag  S                                82.  Stbohbtbbiti 

(6a,Ag)S 

80.  AOAHTHITB            AgS                                   83.  SnBNBBBam 

(F^,Ag)8+iF8aP 

4.  PYRRHOTITB  GROUP.— Hexagonal 

84.  OiNKABAR              HgS                                   69.  GBBBirocKira 

OdS 

ZnS 

88.   MiLLBBIIB                linS                                             71.  NXOGOLITB 

NlAa 

87.  Tboilitb              Pe  S                                72.  BBBiTHAUPrm 

NiSb 

It  J      n  ,   ,1-  — ■ ■■ ia_     iffi     Tl 

MnAs 

74  SOUBBIHBIISITB                  Fe,  NI,  F 

m.  DBUTO  OR  PTRITB  DIVISION. 

1.  PYRITE  GROUP.— iBometrio. 

76.  Ptbitb             Fe  S*                                  83.  Shaltitb, 

(Oo,I^Nl)A^ 

78.  Haubbith         Mn  S«                                               " 

RAa+RAa* 

77.  CuBAinTB         [2(Pe,eu)S+FeS^  +  [2FeS^  84.  Skottbbuditb 

OoAa» 

78.  OhaTiOOPtbitb  2  (Ou,  Fe)  S+Fe  S*              86.  Cobaltitb 

Oo  (S,  A8)« 

79  •  BABNnABDTiTB  [•2(eu,Fe)S+FeST  +  [6uS]  86.  Gbbsdorpfitb 

Nl(S,Aa)« 

80.  STAmoTB          2  (611,  Fe,  Zn)  S  +  Sn  S'        87.  Ullmanbitb 

Ni(S,Sb,AB)« 

81.  LiNN.«iTB          2  Co  S  +  Oo  8'                        88.  Oobthitb 

Ni  (S,  Aa,  Sb)« 

S2.  Oabbollub      2(6u,  Go)S + Co  S'  +  [20o  S^  89.  Laubitb 

RuS»[+,«ffRu*Oil 

2.  MAROASITB  GROUP.— Orthorhombio. 

Fe  (S»  Any 

91.  LBUOOPTBrTB       Fe  As*                              96.  Glauoodot 

(0o,Fe)(S,A8)« 

82.  RAMMBLSBBBGITBNlAa*                                        98.  PaOITB 

Fe(iS+tA8)« 

88.  MoBBEm              Fe  A8*+Fe  As                 97.  AiJ/)0LA8rni 

Co(a.Aa)'4-nnA8 

[98.  SYLVANin            (Ag,  An)  Te» 

D 

gitizedbyGoOQle 

BDIf  HID0,  KVOL 


8ft 


S.  HAaTAOHB  aaOUP.— TMngonO. 

n.  HAQTiGRI 

4.  OOVECLUE  aBOXTF.— HezagonaL 
IM.  Oomun  On  8,  or  ^  8* 


I.  BASIC  OR  DTSCEASITE  DIVISION. 


9B.  DTBORASnB.  Argentam  aatiTinn  antimonio  adnnatniii  Baynk,  Soiagr^  li9,  ItSl 
BpiesglaosSUber  S^  Lempe  Mag^  UL  6, 1786.  ^benpieast^aiu^  Bpieaglas-SQber,  AnUmon^ 
outer,  derm.  Antimonial  eHret.  Argent  Antimonial  Fr.  Diacrase  JBmkL,  U.  613, 1832.  Dia- 
cnurit  Hreba,  t  Piodr.  StSdiioUth,  1837. 

Orthorhombic. 
1  : 1-7315. 


/A  7=1190  59' ;   Oa  14  130»  41';  a:b:  0=11683  ; 


Oa    1=U6° 
Oa    1=126 
O  A  1-«=142 


r 

40 
12 


OAl-i  = 
0A2-t  = 
1  A  1,  mac., 


146° 

126 

132 


6' 

391 
42 


lA  l,brach.,=92'' 
i-i  A  *-2=  98  13J 
t-«A*-«=120    1 


Cleavage :  basal  distinct :  14  also  distinct ;  / 
imperfect.  Twins :  stellate  forms  and  hexagonal 
pnsms.  Also  massiye,  granular;  particles  of 
yarioos  sizes,  weakly  coherent. 

H.=3-5— 4.  G.=9-44— 9-82;  9-4406,  Hatty. 
Lustre  metallic.  Color  and  streak  silver-white, 
inclining  to  tin-white ;  sometimes  tarnished  yel- 
low or  blackish.    Opaque.    Fracture  uneven. 


0 

^ 

14 

1 

l-S 

1-1 

24 

a 

I 

i-S 

a 

a 

f4 

Obserred  planes. 


Oomp^A)  Ag*  Sb= Antimony  22,  sflyer  78=100.  Also 
(B)  Ag»  Sb= Antimony  16-66,  sUyer  84-34.  Also  Ag»  Sb«=Saver 
72-92,  antimony  27-08.  Analyses:  1,  2,  7,  Klaproth  (Beitr.,  ii.  298,  iiL  173);  8,  Vauqnolin 
(Haay>8  Min.,  lii.  892);  4,  Abich  (GreU's  Ann.,  1798,  IL  3);  6,  PUttner  (Bamm.  Min.  Oh.,  30); 
%  8,  9,  BammelBbeig  (Za  G.,  xvi  620): 


1.  Wolfach,  ooane  granular  Antimony  [24' 

2.  Andreasbetg,  foUated  gramUoTf  G.=9'82 

3.  " 

4.  « 
6.  ". 

6.  « 

7.  Wolfach,>Sn0^ranii2ar 

8.  "        G.  =  10  027. 

9.  " 


i 

[24-76] 
16-0 

[2708] 
[16] 
15-81 

[17-81] 


SOTer  78  Klaprotiu 

77  Klaproth. 

78  Yauquelin. 
75-26  Abich. 

84-7  =99-7  Plattner. 

72'72  BomoL 

84  Klaproth. 

83*85,  As  ^=99*66  Bamm 

82*19  Bamm. 


Pyr^  eta — B.B.  on  charoool  ftises  to  a  f^lobnle,  coating  the  ooal  with  white  ozyd  of  antimonjj 
and  fiudly  giving  a  globule  of  ahnoet  pure  silver.     Soluble  in  nitrio  acid,  leaving  ozyd  or 


Obs.— Occurs  in  veins  near  Wolfach  in  Baden,  Wittichen  In  Soabia,  and  at  Andreasberg  in  the 
Hars,  associated  with  several  ores  of  silver,  native  arsenic^  and  galena,  and  other  species ;  also  at 
AUemont  in  Dauphin^  OasaUa  in  Spain,  and  in  Bolivia,  8.  A. 
If  less  rare,  this  would  be  a  valuable  ore  of  silver.    Kamed  from  SfvuowrK^  a  had  aOoy, 
Anmc  Silner  (Arseniksilber),  from  Andreasberg,  analysed  by  Klaproth  (Beitr.,  i.  183),  and 
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Dnmenil  (Sohweig.  J.,  zxzir.  367),  has  been  shown  hy  Rammebberg  to  be  (robaUj  a  mizUtf»  of 
arsenopyrite,  arsenical  iron,  and  djscrasite  (Pogg.,  IzxviL  262,  and  Min*  Oh.,  28). 

35G.  Domeyko  found  a  mass  of  ore  from  Ghaiiarcillo^  Chili,  which  was  mainly  impure  diloro 
bromid  of  silver  externally,  to  contahi  within  (Tr.  do  Ensayes,  238,  1868)  66*9  p.  c.  of  chlorid  oi 
silTor,  15*1  of  an  antimonid  of  silyer,  with  14*5  of  carbonates  and  14*2  ochreous  clay;  and  this 
antimouid,  he  says,  consists  of  Sb  36,  Ag  64,  and  **  appears  to  constitute  a  distinct  species."  Tli« 
formula  would  be  Ag  Sb.    ThiR  species  is  not  mentioned  in  his  Mineralogy  of  1860. 

Domeyko  states  (Min.  190,  I860)  that  at  Ohuilarcillo  a  finely  granular  grayish-white  silver  ore, 
disseminated  in  grains,  taking  the  histre  of  silyor  when  rubbed,  afforded  him  4  to  C  p.  a  of  anti- 
mony;  that  of  the  Descubridora  mine  4*1  Ag;  that  of  the  Bosario  mine  5*8  p.  a  He  also  statea 
that  the  filamentous  silver  of  Bolivia  contains  Sb  3*7,  As  2*3  p.  c. 

35D.  GHANABCiLLrrB  DaruL—UQ  describes  further  (ib.)  a  silver-white,  shining  artenuhonH' 
numial  ore  from  GhafiarciUo,  disseminated  through  caldte,  which  afforded  him  Sb  19  6— 21*4,  Aj 
23*8—22*3,  Ag  58*6—63*3,  Fe  3*0— 30.  Begarding  the  iron  as  arsenical  iron,  he  deduces  the 
formula  Agf*  (As,  Sb)'. 

Bammelsberg  points  out  the  isomorphism  of  dyscrasite  and  the  antimonid  of  zinc^  Zn*  Sb^ 
described  by  Cooke  (Am.  J.  Sd,  IL  zviii.  229,  zz.  222). 

36.  OHZLBNTTZI.  Aleacion  de  plata  con  bismuto  DoTneyko,  Min.,  187,  1846.  Plata  Bismutal 
uL,  ib.  185,  1860.    Chilenite  Dana. 

Amorphous;  granular. 

Soft.     Silver-white,  but  tarnishing  easily  to  yellowish. 

Oomp.— Ag*  Bi=Bismuth  13*8,  silver  86*2.  Domeyko  obtained  (Min.,  185,  1860)  Bi  101,  Ag 
<»0'1,  Cu  6*8,  As  2*8,  gangue  19*0,  corresponding  to  Bi  14*4,  silver  86*6.  Also  (Ann.  d.  M.,  IV.  v. 
466)  Bi  15*3,  Ag  84*7.  For  the  last  the  material  was  separated  firom  a  mass  containing  8  to  10 
p.  c.  of  it  disseminated  in  small  points. 

Obs. — ^From  the  mine  of  San  Antonio  in  Copiapo. 

36A.  Bismuth  Silteh  of  Soelapbach,  Schapbachitb.  (Bismuthisches  Silber  SObj  Crell's 
Ann.,  179:s,  L  10,  Schapbachite  Kenng,^  Mm.,  118,  1853).  According  to  F.  Saudbei^r,  this  bis- 
muth-silver, analyzed  by  Klaproth,  is  a  mixture  of  bismutlnue  in  needles,  argentite,  and  galena 
(Jahresb.,  1863,  797, 1864).  Klaproth  obtained  (Beitr.,  ii.  291)  Bi  27,  Ag  15,  Pb33,  Fe4*3,  Cu  0*9» 
8  16*3.  Sandberger  gives  an  analysis  by  von  Muth,  who  obtained  Bi  8*22,  Ag  4*05,  Pb  46*30, 
Fe  0*07,  8  9*72,  quarte  32*33=99*69;  which,  after  separating  the  iron  as  Fe  S',  affords  for  the  rest 
1  Bi  S',  12  R  S.  D.  Forbes  remarks  with  regard  to  Klaproth's  analysis  (PhiL  Mag.,  lY.  zxv.  105) 
that  the  sulphur  is  sufficient  to  make  sulphids  of  the  metals,  and  suggests  the  same  oonclusion. 

87.  DOMBTEITB.  Arsenikkupfer  (fr.  Copiapo)  Zinken,  Pogg.,  zli.  659,  1837.  Arseniure  dt 
cnivre  Domeyko,  Ann.  d.  M.,  lY.  ill.  3^  1843;  Cobre  Blanco  id,  Min.  138,  1846.  Weisskupfer 
ffattgm,  Ouivre  arsenical  Dr.  Arsenical  Copper.  Domeykite  ffaid.,  Handb.,  662,  1846. 
Oondurrite  W.  PhiOips,  PhiL  Mag.,  iL  286,  1827. 

Reniform  and  botryoidal ;  also  massive  and  disseminated, 
H.=3 — 3'5.    G.=7 — 7*50,  Portage  Lake,  Genth.    Lustre  metallic,  but 
dull  on  exposure.     Color  tin-white  to  steel-grajr,  with  a  yellowish  to  pinch- 
beck-brown, and,  afterward,  an  iridescent  tarnish.     Fracture  uneven. 

Oomp,— ^6u'  As'= Arsenic  28*3,  copper  71*7=100.  Analyses :  1,  2,  Domeyko  (Ann.  d.  M.,  IT. 
ill  5):  3,  4,  F.  Field  (J.  Ch.  Soa,  z.  289);  6,  D.  Forbes  (2  J.  a.  See.,  zvii  44);  6,  7,  F.  AGonth 
(Am.  J.  ScL,  U.  zzxiii  19.")^  •  8,  9,  Bammelsberg  (Pogg.,  IzxL  306);  10,  BlyUie  (J.  Ch.  Boo,  L 
213): 

1.  Calabozo,  Chili  As  28*36  Cu  71*64=100  Domeyko. 

2.  Copiapo       "  23*29        70*70,  Fe  0*52,  S  3-87=98-38  Domeyko. 
3^       "            "  28-44        71*66=100  Field. 

r  4  Coqnimbo,  "  28*26        71*48=99*74  Field. 

6.  Coroooro,  Bolivia  28  41        71*13,  Ag  0*46=100  Forbes. 

6.  Portage  Lake  29*26        70*68=99*93  Genth. 

7.  «  *•  29-48        7001=99-69  Genth. 

8.  Cornwall,  OonimriU       18*70        70  61,  Fe  0*66  Bammelsberg. 

9.  •'  *'  17-84        70*02,  gangue  107  Bammelsberg. 

!•.        «  ^  19*51        60*21,  Fe  0*25,  S  2*33,   £[  2-41,  C  1*62,  H  0*44^  N  OiN( 

01317=100  Blftfa* 
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(A)  OondurriU  b  a  result  of  the  alteration  of  other  ores.  It  Is  black  and  sofl,  sctlicg  tht 
Ingers.  It  appears,  sometimes,  at  least,  to  be  a  mixture  of  arsenite  of  copper  with  domeykite, 
and  some  snlphid  of  oopper.  Rammelsberg  treated  one  specimen  with  muriatic  acid,  and  analjased 
the  soluble  and  insdnble  portions  separately,  obtaining 

L  Insoluble        As  13*89    On  12*81   S  2-20    gangue  0-70=29*60 
2.  Soluble  As    3*70    Ou  62-29   fi  6*83=7l-82. 

The  insoluble  portion  contains,  therefore.  As  4-16,  Ou  13*89,  with  10*86  of  sulphid  of  oopper, 
oorresponding,  the  last  excluded,  to  arsenic  23*04,  copper  76*96=100. 

Yon  KobeU  (J.  pr.  CIl,  xxxix.  204X  with  the  same  treatment  of  another  specimen,  found  the 
composition  of  tho  soluble  part,  As  803,  Ou  79*00,  9e  3*47,  J&  9*60=:  100,  and  the  insoluble  con- 
sisted  of  arsenic  and  some  sulphid  of  oopper  in  grains. 

Blythe  oondndes,  as  a  mean  of  many  analyses,  that  the  arsenid  of  copper  contained  in  condu^ 
rite  consists  of  arsenic  28*86,  copper  71*16,  which  corresponds  with  the  domoykite ;  and  Faraday^s 
analysis  (Phil  Kag.,  1827,  286)  leads  to  the  same  result^  or  arsenic  29*88,  copper  70*11 ;  but 
Banunelsberg's  analysis  gives  a  larger  proportion  of  copper. 

Pyr^  etc — In  the  open  tube  fuses  and  gives  a  white  crystalline  sublimate  of  arsenous  acid. 
BlB.  on  charcoal  arsenical  fumes  and  a  malleable  metallic  globule,  which,  on  treatment  with  soda, 
gives  a  globule  of  pure  copper.    Not  dissolved  in  muriatic  acid,  but  soluble  in  nitric  acid. 

Oba, — ^From  the  Chilian  mines  of  Algodones  in  Goquimbo,  in  Illapel,  San  Antonio  in  Oopiapo, 
etc 

In  N.  America,  foand  on  the  Sheldon  location,  Portage  Lake ;  and  mixed  with  ooppor-uickel  al 
Michipicoten  Island,  in  L.  Saperior. 

ChndumrUe  is  firom  the  Condurrow  mine,  near  HelBtone,  and  Wheal  Druid  at  Cambrae,  near 
Bedrnth,  CtomwalL 

38.  AZiOODONITB.    F,  Field,  J.  Oh.  Soc^  x.  289,  1867. 

In  incroBtations  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

H.=4.  G.=7*62,  from  Chili,  Genth.  Lustre  metallic  and  bright,  but 
becoming  dull  on  exposure.  Color  steel-gray  to  silver-white,  the  latter  on 
a  polishM  surface.  Opaque.  Fracture  sub:<}onchoidal,  affording  a  granular 
Burface. 

Oompr-'eu*  As*=6ii' As=A8  16*50,  On  83-50=:100.  Analyses:  1,  F.  Field  (La);  2— 4| 
Oenih  (Am.  J.  Sci.  IL  xxxiiL  192) : 

As  On  Ag 

1.  (Mi  (B 16-23        83-30        0-31     =99-84  Field. 

2.  •»  (1)16-96        82-42  tr.      =99'37  Clenth. 

3.  L.  Supenor  16-30        84*22        0-32     =99*84  Gtonch. 

4.  **  16*72        82-36        030  Genth. 

Ib  analysis  3,  a  little  whitneyite  was  mixed  with  the  ore.  and  hence  the  higher  percentage  of 
aopper  (Genth). 

P3rr.— The  same  as  with  domeykite,  but  less  ftisible. 

Obs.—In  Chili,  at  the  silver  mine  of  Algodones,  near  Ooquimbo,  in  the  Oerro  de  los  8eguas» 
Department  of  Raucag^a ;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported  mass 
of  mixed  whitneyite  and  algodonite,  weighing  95^100  lbs.,  was  found  on  St.  Louis  R.  Tho  color 
IB  grayer,  and  the  texture  more  granular  and  less  malleable,  than  in  whitneyite. 

99.  WHrrNBYITB,     GerUh^  Am.  J.  ScL,  II.  xxvii.  400,  1869,  xxxiii  101,  1862.    Darwinite 
2>.  Forhes,  PhiL  ICag.,  IT.  xx.  423,  1860. 

Massive.     Crystalline ;  very  fine  granular. 

H.=3*5.  G.=8*246 — 8*471,  from  Lake  Superior,  varying  probably  on 
account  of  porosity,  Genth  ;  8'64:  from  Chili,  Forbes.  Lustre  dull  and  sub- 
metallic  on  surface  of  fresh  fracture,  but  strong  metallic  where  scratched  or 
rubbed,  but  soon  tarnishing.  Color  pale  reddish  togravish-white,  pale  red- 
dish-white on  a  rubbed  smface ;  becoming  vellowish-bronze,  brown,  and 
brownish-black  on  exposiu^o.     Sometimes  iridescent.   Opaque.    Malleable. 
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Oomp.— 'Ou*  Ab'= Arsenic  11-64^ copper  88*36=100.  AnalyBes:  1—4,  F.  A.  Genth  (L  &);  (k 
U  (priy.  contrib.) ;  6,  D.  Forbes  (I  a) : 

As    •       Gu    Agftiosol. 

1.  Hiohigan         (})  11*61        88*13        0*40        =10014  Genih. 

2.  **                       12*28  87-48  0*04  =  99*80  Gfenth. 

3.  "                      12*28  87*37  0-03  =  99*68  Genth. 

4.  •'  10*92  (?)  87*64  0*19  =  98-76  Genth. 
6.  Sonora  11*46  88*64  ir,  =100  Genth. 
6.  GhOi  (i)  11*58  8814  0*28  =100      Forbes. 

Pyr.— Less  Aisible  than  algodonite ;  otherwise  as  in  domejkite. 

Obs, — In  Houghton  Ck>.,  Michigan,  coated  with  red  copper.  A  loose  mass,  weighing  about  16 
tbe.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  from  Hancock 
Tillage,  Portage  Lake ;  recently  found  in  place  on  the  Sheldon  location,  near  Houghton,  Mich. ; 
stated  to  occur  at  the  Albion  location,  about  a  mile  fh>m  the  Cliff  mine,  m  a  vein  4  indiea  wide ; 
also  at  the  Minnesota  mine ;  also  in  Sonera  (GenthX  near  La  Lagoona,  a  ranch  on  the  road  to 
Ubertad,  Gulf  of  California,  36  ul  fr.  Saria 

Kamed  after  J.  D.  Whitney. 


n.  GALENA  DIVISIOK 

[For  list  of  species  see  page  34.] 

40.  ARGBNTITB,  Aigentum  rude  plumbei  coloris  et  Galens  simile,  cultro  diffinditor,  dentiboi 
oompressum  dilatatur,  Agric^  438,  1629;  Chrm.  Glaserz,  Agric,  Interpr.,  463,  1646;  JETandbfli^ 
Mln.,  1734  (preying  it  a  sulphur  compound).  Silfverglas,  Minora  argenti  vitreo,  Argentum  sul- 
phure  mineralisatum,  WalL,  308,  1746;  Sage^  Ann.  Ch.,  il  260,  1776  (with  earliest  anaL) 
Glanzen,  Silbeiglas,  Silbei^glanz,  Schwefel-Silber,  Weichgewaohs,  Germ,  Vitreous  Silver,  Sul^ 
phuret  of  SQver,  Silver  Glance.  Argent  sulfur^  Dr.  Argyrose  JBeutL,  Tr.,  iL  392,  1832.  Ai^ 
gentit  SdicL,  Handb.,  666,  1846.    Argyrit  Glock^  Syn.,  23,  1847. 

Isometric.  Observed  planes  0,  /,  1,  2,  2-2.  Fiffs.  1  to  11,  23.  Cleav- 
a^e :  dodecahedral  in  traces.  Also  reticulated,  arborescent,  and  filiform  ; 
abo  amorpboas. 

H.=2— 2-5.  G.=7-196— 7-365.  Lustre  metallic.  Streak  and  color 
blackisb  lead-graj ;  streak  shining.  Opaque.  Fracture  sm^ll  sub-conchoi- 
del,  uneven.     Perfectly  sectile. 

Oomp.— Ag  S=8ulphtir  12-9,  sQver  87-1=100,  Analyses:  1,  2,  Elaproth (Beitr.,  L  168):  t 
Undaker  (Yo£^*8  Kin.  Joach.,  78): 

8  Ag 

1.  Joachhnsthal  [16]  86    =100  SHapioth. 

2.  Himmelsf  Qrst  [14'7]        86*3r=iOO  Klaproth. 

3.  Joachimsthal  14-46        77*68   Pb  3*68,  Cu  1-63,  Ve  2-02-=99-27  JUnd. 

Pyr.,  etc. — In  the  open  tube  gives  off  sulphurous  add.  B.B.  on  charcoal  fuses  with  into- 
nescenoe  in  O.F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  silver. 

Obs. — This  important  ore  of  silver  is  found  at  Freiberg,  Annaberg,  Joachimsthal  of  the  Erzge» 
birge ;  at  Sdiemnitz  and  Kremnitz  in  Hungary ;  in  Norway  near  Kongsberg ;  in  the  Alta^  at  tiis 
8meinogorsk  mine ;  in  the  Urals  at  the  Blagodat  mine ;  m  Cornwall ;  in  Boliyia ;  Peru ,  Ohili 
Uezioo  at  Guanajuato,  Zaoatecas,  Oatoroe,  San  Pedro  del  Potosi,  etc. 

Occurs  in  Nevada,  at  the  Gomstock  lode,  at  different  mines,  along  with  stephanite,  native  gold 
etc ;  in  the  vein  at  Gold  Hill ;  common  in  the  ores  of  Reese  River ;  probably  the  diief  ore  of 
sflver  in  the  Gortei  district ;  hi  the  Kearsarge  district,  Silver-Sprout  vein. 
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A  mam  of  snlphid  of  sQyer  is  stated  by  Troost  to  have  been  found  in  Sparta^  Tennessee ;  occari 
with  native  silver  and  copper  in  northern  Michigan.  [A  silver  ore  not  yet  analyzed,  i>ccurfl^ 
■ooording  to  Jackson,  with  gray  antimony,  at  Gomisb,  N.  H.] 

Alt« — ^Native  silver,  at  JoachimsthaL  Also  a  mixture  called  silver-black  (Silbersohwane 
Oerm,}, 

40 A  Argbntopysitb  (Silberkies).  This  mineral  fVom  Joachimsthal,  made  a  species  by  v.  Wal- 
tershausen  (Ges.  Wiss.  Qdttingen,  1866,  No.  2),  is  shown  by  Ti^chenn&k  (Ber.  Ak.  Wien,  liy. 
342)  to  be  a  pseudomorph  consisting  of  the  minerals  argentite,  marcasite,  pyrrhotite,  pyrargyrite. 
It  occurs  in  small  hexagonal  crystals,  which  were  probably  pyrrhotite  originally.  Yon  Waiterf> 
hausen  obtained  in  hLs  analysis,  Sulphur  34*2,  iron  39*3,  silver  26*5. 

4i)B.  Jalpaite  Breithaupt(B.  R  Ztg.,  zv.  86, 1858). — Jalpaite  is  a  cupriferous  silver-glance  from 
Jalpo,  Mexico.  It  is  isometric  in  cleavage,  and  malleable  like  ordinary  argentite ;  color  blackisb 
lead-gray;  a.=6-8'77— 6'89o.  Composition  according  to  R.  Bichter  (L  c.)  S  14*36,  Ag  71*51,  Oi 
13-1^  Fe  0*79,  affording  the  formula  3  Ag  S+6u  S  or  (}  Ag+i  Ou)  a 

41.  NAUBAAHNrm.    Selensilber  G,  Hoee,  Pogg.,  xiv.  471, 1828.    Selensilbei^glanz.    8fl^ 

ure  d^argent  /h    Seleniuret  of  Silver.    Naumannit  Haid^  Handb.,  565,  1845. 

Isometric.  In  cubes.  Cleavage :  cubic,  perfect.  Also  massive,  granu- 
lar, and  in  thin  plates. 

£[.=2*5.  6. =8*0.  Lustre  metallic,  splendent.  Color  and  streak  iron- 
black. 

Oomp^Ag,  Pb)  Se.  Pure,  Ag  Se=Selenium  26*8,  silver  73*2.  Analyses :  1,  Bose  (L  a) ;  t, 
Bammelsberg  (2d.  SuppL,  127,  and  Min.  Ch.,  34) : 

1.  nikerode  Selenium  [2953]  Silver  66*56  Lead  4*91=100  Rose. 

2.  "  "  26-52  »      11*67  "    6016=98*34  Itamm. 

In  No.  1,  Ag :  Pb=13  ;  1,  in  2,  1 :  6. 

Pyr.,  etc — B.B.  on  charcoal  it  melts  easily  in  the  outer  flame ;  in  the  inner,  with  some  into* 
mesoenoo.    With  soda  and  borax  it  yields  a  bead  of  silver. 

OlMu— X)ccurs  at  Tilkerode  in  the  Harz.    Named  after  the  crystallographer  Naumann. 

According  to  Del  Bio,  another  selenid  of  sQver  occurs  at  Tasoo  in  Mexico,  crystallized  in  hexa^ 
Ofoal  tables.    (Beud.  Tr.,  iL  536.) 

42.  EUOAIBITR    Eukairit  Ben.,  Afh.  vi.  42,  1818.    Guivre  s^eni6  argental  H.    Seleniuret 

of  silver  and  copper.    Selenkupfersilber  (?erm. 

Maasive  and  granular ;  also  in  black  metallic  films,  staining  the  caldte 
in  which  it  is  contained. 

Soft ;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between  sil7eiv 
white  and  lead-gray.     Streak  shining.    . 

Oornp*— ^6u  Se+Ag  Se=(€u,  Ag)  Se=Selenium  31*6,  copper  25*3,  sQver  43*1=100.  Analy* 
Ms:  1-^  Berselius  (L  c.);  4-6,  Nordenskiold  (Bull  Soa  Ch.,  H  va  411): 

Silver  42*73=96*57. 

''     42-73,  gangue  8*90=96*88. 
((     42*86^96*88 

"     44-21,  thaUium  (r.=100-41  Nord. 
u     42*73,      "        "  =100  Nord. 
"     42*57=100  Nord. 

Pyr.,  etc. — B.B.  gives  copious  fhmes  of  selenium,  and  on  charcoal  ftises  readily  to  a  gray  me« 
tallic  globule,  leaving  a  bead  of  selenid  of  silver.  With  borax  a  copper  reaction.  Dissolves  Id 
boiling  nitric  add. 

Oba. — Occurs  in  small  quantitiea  in  the  Skrikerum  copper  mine  in  Smoaland,  Sweden,  in  a 
kuid  of  serpentine  rock,  imbedded  in  calcite;  in  Ohili  at  Aguas  Blanoas,  near  Ck>piapo  (this  variety 
affording  Domeyko  (Min.,  206)  Se  32*2,  Ou  28*0,  Ag.  39*8),  and  at  the  mines  of  Flamenco,  a  few 
leagues  north  of  Trespuntas,  in  the  desert  of  Atacama.  Also  a  similar  ore  (Ann.  d.  M.,  YL  y* 
468,  and  G.  R.,  Iviii.  556)  on  the  east  side  of  the  Andes  of  Chili,  in  the  province  of  San  Juai% 
where  it  occurs  in  a  narrow  vem  (10-12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes,  easfl/i 
and  is  partly  granular,  and  partly  veiy  imperfectly  kunellar ;  at  the  (}aoheuta  mine,  in  the  pror* 
fam  of  Mendosa,  with  other  aelenids. 


1.  Skrikerum 

Sdenium  28*54 

Copper  25*30 

2. 

It 

26*00 

"     23*05 

3. 

It 

28*63 

"     25*39 

4            " 

It 

32-01 

"      23*83 

6.          " 

(1 

31-97 

"      25*30 

«.          " 

II 

32-22 

"      24*86 
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Kamed  hj  Benelius  from  ti^  xatpSf^  epporkmely,  because  fooDd  by  him  soon  after  the  diaoorn;} 
of  the  metal  selenium. 

43.  OROOKSSITB.    A,  R  Kordenskidld,  (EfV.  Ale.  Stockh.,  1866,  Bull  Soc.  Ca^  IL  tU.  413 

Massive,  compact ;  no  trace  of  crystallization. 

H.:=2-5— 3.     G.=6'90.    Lustre  metallic.    Color  lead-gray.    Brittle. 

Oomp.— (eu,  Tl,  Ag)  Se=Selenium  83*28.  copper  46*76,  thallium  17*25,  diver  3*71=100. 
Aaal^Bea :  Nordendcifild  (L  c.) : 


Se 

Oa 

Ag 

7e 

Tl 

1. 

[33*27] 

46-11 

1*44 

0-63 

18-65=100. 

2. 

30-86 

46*55 

6*04 

0-36 

16*27=99-08. 

8. 

3210 

44-21 

6*09 

1*28 

16-89=99-57. 

Pyr.,  etc. — ^B.B.  fhses  very  easily  to  a  greenish-black  shining  enamel,  coloring  the  flame 
stronglj  green.    Insoluble  in  muriatic  acid;  completely  soluble  in  nitria 

Obs. — ^From  the  mine  of  Skrikerum  in  Norway.  Formerly  regarded  as  selenid  of  copper  or 
^erzelianite.    Named  after  Wm.  Grookes,  the  discoverer  of  the  metal  thallium. 

44.  GAIiBNlTJU.  Galena  P/tn.,  zzxiil  31  [not  Galena  or  Molybdana  (=htharge-like  product 
from  the  oreX  Plifk,  xzxiv.  47,  53].  Molybdeena  pt.,  Plumbago  pt.  Galena,  Pleiertz,  Plei-GRans, 
AgriCf  1646.  Plumbago  pt,  Blyglants,  Galena,  Plumbum  sulphure  et  argento  mineralisatum, 
Wall,  292,  1747,  OrxmsL,  167,  168,  1768.  Sulphuret  of  Lead.  Plomb  sulAire  lY.  Galenit  von 
Kob^  Min.,  201,  1868. 

Plumbago,  Pleischweis  ?  AgriCf  Interpr.,  467, 1 646.  BleischTeif^  Plumbago,  Plumbum  sulphure 
et  arsenico  mineralisatum,  WdH^  294,  1746.  Steinmannite  Zippe^  Verb.  Ges.  Mus.  Bdbmen., 
1833,  39.  Targionite  J9S0c^t;  Am.  J.  Sd.,  XL  xiy.  60,  1852.  Supersulphurottod  Lead  JbAfuftm, 
Bep.  Brit  Assoc,  672,  1838;  Thomson,  Min.,  I  662,  1836;  Johnstonite  Greg  db  LeUsom,  Min^ 
448,  1858. 

Isometric.  Observed  planes :  0^  1,  //  2,  3 ;  3-3,  2-2,  |-f .  Figs.  1  to 
8,  23  with  planes  1,  70,  71,  the  last  a  distorted  form.     Cleavage,  cubic, 

71 


Rossie,  N.  Y. 


^perfect ;  octahedral  in  traces.  Twins,  like  f.  50 ;  the  same  kind  of  composi- 
'tion  repeated,  f.  72,  and  flattened  parallel  to  1.  Also  reticulated,  tabular ; 
<  coarse  or  fine  granular ;  sometimes  impalpable ;  occasionally  fibrous. 

H.=2-5— 2-76.  G.=7-25 — ^7-7.  Lustre  metallic.  Color  and  streak 
pure  lead-gray.  Surface  of  crystals  occasionally  tarnished.  Fracture  flat 
Bubconchoidal,  or  even.    Frajggible. 

Oomp.,  Var.— Fb  S=Sulphur  13*4,  lead  86-6=100.  Contains  silver,  and  occasionally  selenium 
(ore  &.  S^un,  Bens.),  zinc,  cadmium,  antimony,  copper,  as  sulphids;  besides,  also,  sometimes 
•  native  silver  and  gold;  and  even  platinum  has  been  reported  as  occurring  in  a  galenite  from  tM 
iDept  of  Charente,  France. 

var.  1.  Ordinary,  (a)  Well  ciystalliced;  (h)  somewhat  fibrous  and  phimoee;  (f)  gramilar 
iioarse  or  fine ;  {d)  crypto-crystaUine. 
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9.  ArgenHfermu.  All  galenite  is  more  or  less  argentiferoui!,  and  no  external  characters  serve 
to  distinguish  the  icinds  that  are  much  so  fh>m  those  that  are  not 

3.  Oootaining  arsenic^  or  antimony,  or  an  ore  of  these  metalSi  as  imparity.  Here  belong  the 
U0tiKAf00/,  iarffioniie,  and  aiemma/nnUe,  which  appear  to  be  merely  impure  galenite. 

4L,  Oontaining  an  excess  of  sulphur,  through  mixture.  SupersuiphureUed  lead  of  Johnston  uvS 
others  (or  Johnstonite)  is  here  included.  The  excess  of  sulphur  is  owing  to  a  deoomposition  of  a 
portion  of  the  mass,  setting  part  of  the  sulphur  fyee. 

Analyses :  1,  Thomson  (Ed  Phil.  J.,  1829,  266) ;  2,  3,  lerch  (Ann.  Oh.  Fhann.,  xlv.  326): 

1.  Durham  8  13*02  Pb  86*13   Fe  0*60=98*66  Thomson. 

2.  Przibram    0.='7'262        14*41         81*80  Zn  3-69=99*80  L.  PbStoZnSas    6:1 

3.  "  a.=7*324        14*18         83*61         2*18=99*97  L.  Pb  S  to  Zn  S  as  12  :  1 

Schwartz  found  6*02  p.  a  of  cadmium  in  a  galena  fh>m  Altenberg. 

The  silver  present  is  detected  easily  by  cupellation.  The  galenite  of  the  Harz  affords  *03  to 
-05  p.  a  of  silver;  the  ^nglish  -02  to  *08;  that  of  Leadbills,  Scotland,  *08  to  '06;  of  Monroe,  Ot., 
3  p.  c;  of  Boxbury,  (X,  assayed  by  P.  Collier,  1*86  p.  c.  silver;  Eaton.  N.  H.,  0*1,  G.  T.  Jackson; 
Shelbume,  N.  H.,  0*16;  of  Missouri,  '0012  to  *0027,  Litton;  Arkansas,  003  to  06,  Silliman,  Jr.; 
Middletown,  Gt,  0-16  to  0*20  p.  a;  Pike's  Peak,  Colorado,  0*06  to  0*06  p.  c. 

The  following,  from  Tuscany,  contain  antimony  and  silver  (E.  Bechi,  Am.  J.  Sci.,  IT.  xiv.  60): 

8  Pb  Sb  Pe  Ou  Zn  Ag 

1.  Bottmo        12*840        80*700        8*807        1*877        0*440        0*024        0*826=  99*013 

2.  ••             16*246  78*288  4*4«1  1*828  tr.  0*486=100*227 

8.        "  16*603  78*284  2*462  2*811  0*660=  99*610 

4.  Argentiera  16*780  72*440  4*808  1*866  4*251  0*66ii= 100*284 

6.          "          16*62  72*90  5*77  1*77  1*11  1*33  0*72  =  99*220 

Ko  6  is  the  iargianUe  of  Bechi,  oocnrring  in  octahedrons  with  G.= 6*932. 

The  Ueiachweif  from  Clausthal  in  the  Harz,  0.=7*53 — 7*66,  analyzed  by  Rammelsberg  (Min 
Chem.9  49)  afforded,  Pb  S  96*86,  Zn  S  3*34,  Fe  &  0*64,  Sb  S'  0-80=10003.  Schwarz  (Bcr.  Ak. 
Wien,  XXV.  661)  found  in  one  Bpedmen  of  uteinmanniie,  Pb  S  76*48,  with  As'  8'  9*25,  Sb^  &  0*77, 
Zn  S  11*38,  Fe  3  'J  *1 0=99*88;  and  in  another,  less  lead,  only  a  trace  of  zinc,  very  little  arsenic, 
and  much  antimony ;  and  he  concluded  that  the  sulphid  of  lead  was  the  only  constant  constituent 

The  aupersulphurdied  lead  gave  Johnston,  Pb  S  90*38,  S  8*71.  R.  HolVnann  found  8*7  p.  cl  of 
Bulphur  in  a  galenite  from  Notv-8inka,  Transylvania,  along  with  51*30  of  sulphate  of  lead. 

Pyr.— In  the  open  tube  gives  sulphurous  fumes.  BJB.  on  charcoal  fuses,  emits  sulphurous 
ftimes,  coats  the  coal  yellow,  and  yields  a  globule  of  metallic  lead.    S^olublo  in  nitric  acid. 

Obs. — Occurs  in  beds  and  veins,  both  in  crystalline  and  uncrystalline  rocks.  It  is  often  asso- 
ciated with  pyrite,  marcasite,  blende,  chaloopyrite,  arsenopyrite,  eta,  in  a  gangue  of  quartz,  calcite. 
barite  or  fluor,  etc. ;  also  with  cenissite,  anglesite,  and  other  salts  of  lead,  which  are  IVequent 
results  of  its  alteration.  It  is  also  common  with  gold,  and  in  veins  of  silver  ores.  E.  J.  Chapman 
remarks  that  galenite  is  seldom  much  argentiferous  except  when  it  is  associated  with  mispickel 
or  some  other  arsenical  ore. 

At  Freiberg  in  Saxony  it  occupies  veins  in  gneiss ;  in  Spain,  in  granite  at  Linares,  and  also  in 
Catalonia,  Grenada,  and  elsewhere :  at  Clausthal  and  Neudorf  in  the  Harz,  and  at  Przibram  in 
Bohemia,  it  forms  veins  in  day  slate;  in  Styria  it  occurs  in  the  same  kind  of  rock  in  beds;  at 
Bala  in  Sweden  it  forms  veins  in  granular  limestone ;  through  the  graywacke  of  Leadbills  and 
i^  ktllas  of  Cornwall,  in  veins;  in  mountain  limestone  in  Derbyshire,  Cumberland,  and  the 
northern  districts  of  England,  and  also  in  Bleiberg,  and  the  neighboring  localities  of  Carintbia.  In 
the  Eog^h  mines  it  is  associated  with  calcite,  pearl  spar,  fluor,  barite,  witherite,  calamine,  and 
blende.  Other  localities  are  Joachimsthal,  where  it  is  worked  principally  for  the  silver ;  Przibraia 
in  Bohemia;  m  Nertsohinsk,  East  Siberia;  in  Algeria;  near  Gape  of  Good  Hope;  in  Australia; 
ChiU;  Bolivia,  etc. 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  Iowa,  and  Wis- 
oonsiu.  The  ore  occurs  in  stratified  limestone,  of  different  periods  of  the  Lower  Silurian  era, 
especially  the  Trenton,  associated  with  blende,  smithsonite  ("dry-bone"  of  the  miners),  calcite, 
mito,  and  often  an  ore  of  copper  and  cobalt  The  mines  of  Missouri  were  discovered  in  I72(i, 
by  Francis  Benanlt  and  Mr.  la  Motte ;  they  are  situated  in  the  counties  of  Washington,  Jefferson, 
and  Madisoa  Of  the  Upper  Mississippi  lead  region,  five-sixths,  says  Whitney  (Rep.  Up.  Miss. 
region,  1362),  belong  to  Wisconsin,  and  the  richest  portion  i^  in  that  part  of  the  State  a^'oining 
nihiois  and  Iowa  The  productive  lead  district  is  bounded  on  the  west,  nortli,  and  east  by  the 
ICssissiilipi,  Wisconsm,  and  Book  rivers.  The  occurrence  of  calc  spar  in  the  soil,  or  sink  holes 
hi  lines,  are  considered  indications  of  lead.  From  a  single  spot,  not  exceeding  fifty  yards  square, 
1,600  tons  of  ore  have  been  raised. 

Oocors  also  in  IlUiuMt  at  Cave-in-Bock,  associated  with  flooriie.    In  New  Tork.  at  Bosaie,  81 
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Lawrenoe  Co.,  in  TeiiiB  from  one  to  three  or  four  feet  in  width,  the  CTTBtnls  often  verj  large  (likt 
L  70|  without  tX  with  caldte,  iron  and  copper  pyrites,  and  some  blende  and  celestine;  near 
Wurtzboro,  Sullivan  Co.,  in  a  large  vein  in  millstone  grit,  with  blende,  iron  and  copper  pyrites, 
at  Ancram,  Columbia  Go. ;  in  Ulster  Co.,  where  often  in  crystals  with  the  planes  0,  I,  3-H,  »-8  ot 
like  70,  except  that  the  edges  are  bevelled.  In  Maine,  yelns  of  considerable  extent  exist  at  Lubocv 
where  the  ore  is  associated  with  chalcopyrite  and  blende ;  also  less  extensively  at  Blue  Hill 
Bay,  Bingham,  and  Parsonsvlllc.  In  New  Hampshire^  at  Eaton,  with  blende  and  chalcopyrite ; 
and  also  at  Haverhill,  Bath,  and  Tamworth.  In  Yer.mrU,  at  Thetford.  In  Connecticuif  at  Middle- 
fcowD,  in  a  vein  in  argilllte,  massive  and  crystalline.  In  MassachuseUs^  at  Southampton,  Levoretii 
and  Sterling.  In  Pennsylvania,  at  PhenixvUle  and  elsewhere.  In  Virginia,  at  Austin's  mines  in 
Wythe  Co.,  Walton's  gold  mine  in  Louisa  Go ,  and  other  places.  In  Jhnnessee,  at  Brown's  Greek, 
and  at  Haysboro,  near  Nashville,  with  blende  and  heavy  spar.  In  Michigan^  in  the  region  of 
Ghocolate  river  and  elsewhere,  and  Lake  Superior  copper  districts;  on  the  K.  shore  of  L 
Superior,  in  Neebing  on  Thunder  Bay,  and  around  Black  Bay. 

In  California^  at  many  of  the  gold  mines.  In  Nevada^  abundant  on  Walker's  river,  and  at 
Steamboat  Springs,  Galena  district.  In  Ariauyna,  in  the  Castle  Dome,  Eureka,  and  other  districts. 
In  Colorado,  at  Pike's  Peak,  etc. 

Alt. — Minium,  anglesite,  cerussite,  pyromorphite,  wulfenite,  tetrahedrite,  chalcodte,  diallogite, 
quartz,  limonite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  as  pseudomorphs  after 
galenite,  partly  from  alteration,  and  partly  through  removal  and  substitution.  A  change  to  the 
carbonate  (cerussite),  with  the  sotting  free  of  sulphur,  is  the  most  common. 

The  specimens  regarded  as  pseudomorphs  after  pyromorphite,  from  Bemkastel  on  the  Moscl, 
Breithaupt  makes  into  a  new  species  (B.  H.  Ztg.,  xxL  99,  1862,  xxiL  36,  18HS),  which  he  calls 

ElurnbeiM,  or  one  species  of  his  Sexangtdiiea,  regarding  this  sulphid  of  lead  as  crystallized  in 
exagonal  prisms,  and  not  a  pseudomorph.  It  has  G.=6*729 — 6-87,  and  hexagonal  deavage. 
He  places  with  it  the  stalactitic  galena  of  Cornwall,  Freiberg,  and  Przibram. 

A  galenite  occurs  in  Lebanon  Co.,  Pa.,  which  has  au  easy  octahedral  cleavage,  as  Arst  observed 
by  Dr.  John  Torrey.  It  is  regarded  by  some  as  proof  of  dimorphism  of  the  sulphid  of  lead,  and 
by  others  as  a  result  of  pseudomorphism  after  a  mineral  with  octahedral  cleavage.  See  Am.  J. 
6ci.,  II.  XXXV.  126.  Dr.  Torrey  observes  that  on  moderate  heating  (he  cleavage  becomes  cubic  In 
■peoilic  gravity  it  does  not  differ  from  ordinary  galenite. 

Iburneiite  of  Ch.  Mdne  (C.  R.,  IL  463),  supposed  to  be  near  tetrahedrite,  is  pronounced  by 
Poumet  (C.  R.,  liv.  1096)  a  mixture  of  galenite  with  copper  ore. 

Artif. — Galenite  is  sometimes  a  furnace  product.  It  has  been  made  In  crystals  by  heating 
oxyd  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz) ;  also  by  suspending  sulphate  of  lead  in  a 
bag  in  water  saturated  with  carbonic  acid,  and  in  which  putrid  fermentation  is  kept  up  (as  by  an 
oyster  in  the  water),  there  resulting  an  incrustation  of  galenite  upon  the  shells  (Gkiges,  Brit 
ABSoa,  206.  1863). 

44A.  B-UABOOUTE  Dana.  (Gkdena  blendosa  Domeyko,  Mln.,  168,  1860.  Sulphid  of  lead  and 
sine  D,  Forbes,  PhlL  Mag.,  lY.  xxv.  110.)  The  characters  are  mostly  those  of  galenite.  It  has  a 
granular  or  saccharoldal  texture,  a  lead-gray  color  rather  paler  than  ordinary  galenite,  but  little 
lustre,  and  is  apparently  homogeneous  and  without  any  mixture  of  blende.  Domeyko  obtained 
(L  c.)  3  19*2,  Pb  48*6,  Zn  256,  gangue  S'l :  which  corresponds  nearly  to  Pb  S  +  lJ  Zn  S.  It 
oomes  fran  Ingahuas,  in  the  province  of  Huasoo,  where  it  forms  large  aggregated  masses  or 
nodules  in  the  lower  part  of  the  veiu. 

44B.  CuFROPLUJCBiTB  Breith.  {KupferbleispcUh  of  the  Germans,  Galena  cobriza  Domeyko),  from 
Chili,  where  it  is  not  rare,  appears  to  be,  as  Domeyko's  name  for  it  and  his  description  implies 
(Min.,  1860,  168),  a  mere  mixture  of  galenite  and  chalcodte.  The  structure,  color,  and  lustra 
vary  from  those  of  galenite  to  those  nearly  of  chalcodte  and  covellite :  the  color  a  little  darker, 
ind  passing  to  iron-gray  and  indigo-blue ;  the  lustre  generally  feeble  and  sometimes  ahnost  want> 
jng,  and  looking,  says  Domeyko,  "  as  if  sulpharet  of  copper  were  distributed  through  it"  The 
spedmens  contain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Aconcagua). 
Analyses:  1,  Plattner  (Pogg.,  IxL  671) ;  2,  Field  (Am.  J.  Sd.,  IL  xxviL  387) : 

1.  S[16-l]    Pb64-9    Cu  19-6    Ag  0*6  =100  Plattner.    G.=6-4-6-43 

2.  Algodoncs  17*00  28-26        63-63=98-88  Field.    G.=6-10. 

Field  has  named  the  variety  analyzed  by  him  Ahsonile;  it  was  from  Ifina  Grande,  noar  Co* 
qulmbo.  According  to  G.  Ulrich,  a  similar  mineral  occurs  at  M'lvor  in  Victoria,  Australia^ 
Geuth  suggests  that  this  mineral  may  have  resulted  from  the  alteration  of  galenite,  whioh  ispiob* 
ably  true  in  some  oases. 

45.  OLAUSTHAUTB.  Sdenblei  Zifikm,  1823,  Pogg.,  H  416,  1824.  ill  271 ;  H.  Eofle^  ib.,  a 
416,  iiL  281.  Seleninret  of  Iiead.  Plomb  a^ninr^  iV.  dausthalie  Beud,,  Tr.,  iL  631.  ObHi» 
ihalite. 
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Pb 

Co 

1.  dawOMUte 

27-69 

11-81 

1 

28-11 

70-98 

0-83 

3.  TiJkerodUe 

31-42 

63-92 

3-U 
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Kobalt-Blelglaos  [=Oobattio  Gtalena]  ffauarrL,  Nordd  Beitr.  B.  H.,  iil  120.  Kobaltbleien  Bausnu, 
flandb.,  183, 1813 ;  id.  S^m.  <h  JBduanL,  Oott  geL  Anz.,  1826,  329.  Selenkohaltblei  K  RtMt 
Fogg.,  ill  288,  290.    Tilkerodite  ffaicL,  Handb.,  666,  1&46. 

Isometric.  Occurs  commonly  in  fine  granular  masses ;  some  specimens 
foliated.     Cleavage  cubic. 

H.=2*5— 3.  G.=7*6— 8*8.  Lustre  metallic.  Color  lead-gray,  somewhat 
bluish.    Streak  darker.     Opaque.     Fracture  granular  and  shining. 

Oomp^  Var.— Pb  Se=Seleninm  27*6,  lead  72-4=:  100.  Besides  (1)  the  pure  selenid  of  lead,  ihere 
we  others,  often  arranged  as  distinct  species,  which  contain  oobalt,  copper,  or  mercury,  in  place 
of  part  of  the  lead,  and  Bometimes  a  little  silver  or  iron.  The  proportions  of  these  ingredients 
vaiy  so  much  and  so  irregularly,  that  the  true  chemical  constitution  of  the  ores,  as  Rammelsberg 
states,  is  yet  doubtful.  (2)  The  cobaltic  ore  (anaL  8),  Tilkerodite  Haid.,  is  here  retained  as  a  ya- 
riety  of  dausthalite.  It  affords  the  formula  6  Pb  Se  +  Go  8^  according  to  Rose,  who  makes  the 
kiss  mainly  selenium ;  but  taking  the  results  as  they  stand,  6  Pb  Se  +  Oo  Se. 

Analyses :  1,  H.  Bose  (L  a) ;  2,  Stromeyer  (Pogg.,  ii^  403) ;  3,  H.  Bose  (Pogg.,  iil  288) : 

Fe 

=99*40  Rose. 

=99-92  Strom.    G.=7'697 

0*45  =98*93  Rose. 

Pyr. — Decrepitates  in  the  closed  tube.  In  the  open  tube  gives  selenous  !bmes  and  a  red  sub- 
Umate.  B.B.  on  charcoal  a  strong  selenous  odor ;  partially  fUses.  Goats  the  coal  near  the  assay 
at  first  gray,  with  a  reddish  border  (selenium),  and  later  yellow  (ozydof  lead) ;  wheu  pure  entirely 
volatile ;  with  soda  gives  a  globule  of  metallic  lead.  The  WkerodUe  yields  a  black  residue,  and 
gives  a  cobalt-bine  bead  with  borax. 

Obs. — ^Much  resembles  a  granular  galenite ;  but  the  faint  tinge  of  blue  and  the  B.B.  selenium 
fumes  serve  to  distinguish  it. 

Found  with  the  following  selenic  ores :  first  by  Zinken,  near  Harzgerode  in  the  Harz  with 
hematite,  at  Glausthal,  Tilkerode,  2^rge,  and  Lehrbach ;  at  Belnsberg,  near  Freiberg,  in  Saxony  ; 
at  the  Bio  Tinto  mines  near  Seville,  Spain ;  Gacheuta  mine,  Mendoza,  S.  A. 

46.  ZOROITB.  Selenblei  mit  Selenkupfer  H.  Rose,  Pogg.,  iL  415, 1824.  Selenkupferblei,  Selen- 
Ueiknpfer,  Rose,  lb.,  ill.  293,  294^  296.  Seleninret  of  Lead  and  Gopper.  Zorgite  RdbK,  IftS, 
1862.    Baphanosmit  v.  Kob^  Taf.,  6,  1863. 

Massive,  granular,  like  Clanstlialite. 

H.=2*5.  G.=7— 7*5.  Lnstre  metallic.  Color  dark  or  light  lead-gray, 
Bometimes  inclining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tar- 
nish.   Streak  darker.    Brittle. 

Oomp. — ^Pb  Se  +  Ou  and  Se  in  varying  amonntsj  and  perhaps  only  a  mixtore  of  diansthalila 
with  the  other  ingredients.  Analyses:  1,  2,  H.  Bose  (Pogg.,  iii.  288);  3,  4,  Kersten  (lb.,  zlvi. 
166): 

Ag 

1-29  Pe  Pb  2'08=100'61  Bose. 

Fe  Pb  0-44  undec  1  •00=99-28  Bose. 

0-06  Pe  2-00  S  tr.,  quartz  4'6=98-31  Kerst 
0-07  Fe  S  tr.y  quartz  2-06=:99'30  Kerst 

(1)  Ka  I  is  Bose*8  SelerU>leikupfer=^  Pb+4  Ou  +  7  Se.  or  wanting  i  Se  of  Pb  Se  +  Cu  Se;  and 
(2)  Na  2  his  SdenJaqfferl}lei=9  Pb+4  Cu+ 12  Se,  which  is  near  2  Pb  Se  +  Ou  Se,  the  formula  of 
Ko.  3 ;  (3)  Na  4=6  Pb  Se  +  Ou  Se.  The  defioiency  of  Se  in  Nos.  1  and  2  may  be  a  result  of 
partial  sJtoration. 

Pyr.— Like  daasthalite,  bnt  yielding  a  black  residue  and  a  globule  of  copper,  with  usually,  when 
eiipelled,  a  trace  of  silver. 

OlMi«---Occnr8  under  similar  drcnmstanoos  with  clausthalite  at  Tilkerode  and  Zorge  In  the  Harz  ; 
It  Glasbach  near  Gabel  InThuringia,  in  argillaceous  sohist  with  galenite,  chaloopyrite,  malack'te,  iz 
A  gangoe  of  calcite,  siderite,  finorite,  and  quartz. 


Se 

Pb 

Ou 

1.  !nikerode 

34-26 

47-43 

15-16 

2.        " 

29-96 

69.67 

7-86 

8.  Qlasbach 

30-00 

53.74 

8-02 

4.        " 

29-36 

63-82 

4-00 
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1.  Tilkerode 

Se  24-97 

Pb  56-84 

2.        " 

27-68 

61-70 

8.        " 

24-41 

16-93 
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47.  ZiBHRBAOHITB.  Selenbloi  mit  SelenqneckBilber  JET  ItoM,  iL  418,  1824)  iiL  297.  Selvn. 
Quocksaberblei  Leontk^  Handb.,  692, 1826.  Seleniaret  of  Lead  and  Mercoiy.  Lehrbachlte  R  d 
jr.,  Mix^  163,  1862. 

Massive,  granular. 

G.=7-80l— 7-876.     Color  lead-gray,  steel-gray,  iron-black.    Brittle. 
Oomp.— Pb  So  with  Hg  Se.    Analyses :  1,  Bose  (La);  2,  3,  Schultz  (Bamm.  Min.  Ch.,  1011): 

Hg  16-94=97-76. 

8-38,    S  0-8,    Pe  0-64=99-16  S.,  G.=7'089. 
66-62,    8  1-1=07-96  S.,  G.=8-104. 

Pyr. — In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  selenid  of  mercury ;  witli 
•oda,  a  sublimate  consisting  of  globules  of  mercury.  In  the  open  tube  gives  reactions  for  selen- 
ium, and  a  sublimate  of  selenate  of  mercury  condensing  in  drops.    On  diarooal  like  dausthalite. 

Obs,— From  Tilkerode  and  Lehrbadi,  in  the  Harz,  like  dausthalite. 

48.  AliTATTB,  Tellurblei  G.  Rose,  Pogg.,  ZTiiL68,  1830.  Tellurid  of  Lead.  Elasmose  Fttot, 
Hin.,  1 1841 ;  0.  cTHiaUoy,  Introd.  k  la  GeoL,  1833  (not  of  Beud.  Tr.,  1832),  eta  Altait  Baid^ 
Handb.,  666, 1846. 

Isometric.    Usually  massive ;  rarely  in  cubes.     Cleavage :  cubic. 
H.=3— 3-5.     G.=8'159,  G.  Eose.    Lustre  metallic.    Color  tin-white, 
resembling  that  of  native  antimony,  with  a  yellow  tarnish.    Sectile. 

Oomp,~-Fb  Te=Tellurium  38-3,  lead  61-7.  Analysis  by  G.  Rose  (Pogg.,  xviil  68)  gave  silver 
1*28  p.  a ;  and  from  an  imperfect  approzimitive  determination  of  the  lead  and  tellurium  Bote 
assumed  them  to  have  the  same  relatlpu  as  m  hessite,  or  Tellurium  38-37,  lead  60-35. 

Pyr. — In  the  open  tube  fuses,  gives  fumes  of  tellurous  add,  forming  a  white  sublimate,  whidi 
B.B.  fuses  into  colorless  drops.  On  charcoal  in  B.F.  colore  the  flame  bluish,  fuses  to  a  globule^ 
coats  the  coal  near  the  assay  with  a  lustrous  metallic  ring  of  tellurid  of  lead,  outside  of  which  it 
is  brownish-yellow,  and  in  O.F.  still  more  yellow.    Entirely  volatile,  except  a  trace  of  silver. 

Obs. — From  Savodinski  near  Siranovski,  in  the  Altui,  with  hessite. 

Huot  says  that  Beudant  in  his  lectures  changed  his  first  use  of  the  name  Elamoae;  and  the 
later  use  Huot  adopts  in  his  Mineralogy,  and  Omalius  d'Halloy  in  his  Introduction  to  Geology. 
The  confusion  thus  occasioned,  and  the  unallowable  form  of  the  name,  ore  reasons  enough  for  set- 
tmg  it  aside  altogether,  and  adopting  AUaik^ 

49.  BORNTm.  Eapferkies  pt,  Eupfer-Lazul  EmckO,  Fyrit,  1725.  Lefverslag,  Bran 
Kopparmalm,  Minera  Oupri  Hepatica,  Cuprum  sulfhre  et  ferro  mineralisatum,  WcUL,  283,  1747. 
Ouivre  vitreuse  violette  Dr,  1^1  WalL,  1753.  Eoppar-Lazur,  Minera  Oupri  Lazurea,  OronsL^ 
175,  1758.  Buntkupfererz  Wem.  Purple  Copper  Ore  Kino.  Variegated  Copper  Ore.  Cui- 
vre  pyriteux  hepatique,  K  Phillipsite  Bead.,  iu,  Tr.,  ii  411,  1832.  Pyrites  erubescens  Dana^ 
M3n.,  408,  1837 ;  Poikilopyrites  Qlock.,  Grundr.,  328,  1839.  Bornit  Raid.,  Handb.,  662,  1845. 
Poikilit  DrtHh.  Erubesdte  Dana^  Mln.,  510,  1860.  Cobre  abigarrado,  Cobre  panaoeo^  2>#- 
meyho. 

Isometric.  Observed  planes  0,  7, 1,  2-2.  Fi^.  1,  2,  3, 11, 14.  Cleav- 
age :  octahedral  in  traces.  Twins :  £  50.  Massive,  structure  granular  or 
compact. 

H.=3.  G.=:4:4— 5-5.  Lustre  mctAllic.  Color  between  copper-red  and 
pinchbeck-brown ;  speedily  tarnishes.  Streak  pale  grayish-black,  slightly 
shining.    Fracture  smnll  conchoidal,  uneven.    Brittle. 

Oomp.,  Var.— (6u,  Pe)  S^  the  proportion  of  6u  to  Pe  varying;  and  sometimes  (there  being  an 
ezoess  of  sulphur  above  the  ratio  of  unity)  united  to  Fe  &  (pyrite),  either  as  an  impurity-  or  a 
diemical  compound ;  at  times  also  mixed  with  chalcopyrite.  As  it  is  a  result  of  the  alteration  of 
other  ores,  occurring  only  sparingly  at  great  depths  in  yeins,  such  compounds,  or  mixtiire«|  art 
not  improbable. 
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m  xne  rano  oi  suipour  \o  \ae  meuus,  lo  lo:  id,  wnenoe  uie  lormuia  ii  ^t7U,  xe) 
6u  8  +  Fe"  S'  Ramm.)=S  26-00.  On  61-87,  Fe  12-13.  (ft).  AnaL  7  and  13  cor- 
,  Fe)  S  +  Fe  S'  (=6  6u  8  +  Fe*  S»  Bamm.).  (c).  AnaL  8,  9,  10,  12,  16,  cop- 
Fe)  S  4-  Fe  S»  (=3  Ou  S  +  Fe«  S»)=S  28-04,  Cu  65-60,  Fe  16-36=rl00.    (d^ 


(1)  Inaiuil.  1,  6,  6,  6ii:  Fes=4:  Ineazij^wbenoattie  8peQialfbnnjla(^ea+iFe)S=:8alphitt 
12*11,  copper  70*13,  Fe  7-76=100. 

(2).  In  anal  3,  4,  17,  18,  Ou :  Fe=2  :  1  nearly,  and  henoe  (|£>n+iFe)  S=Sulpliur  23-7,  oop** 
per  62-6,  Fe  13*8=100. 

(3).  In  the  other  analyses  FeS*  is  apparently  present  (a).  AnaL  2,  16,  19,  20,  21,  22  approzi* 
mate  more  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  15 :  13,  whenoe  the  formula  1 1  (t7U,  T  ' 

B  +  2  Fe  ff  (=4i  6u  8jf  Fe"  S' RammJ=  ^      "    ' 

respond  to  6  (6u,  Fe) 

respond  to  4  (6a,  Fe){ 

AnaL  24=10  (6u,  Fe)  8  +  Fe  S«  (=9  eu  8  +  Fe«  S»  Ramm.).    Rammelsberg  writes  for  Na  6, 

10  eu  8  +  Fe«  S*=ll  (en,  Fe)  8  +  Fe  8";  and  for  No.  B,  8  6u  8  +  Fe«  S»=9  Ou  8  +  Fe  8« 

In  anaL  26,  the  proportion  of  copper  is  unusually  small;  6u :  Fe=3  :  2 ;  formula  3  €u  S  + 
F^  8  +  Fe  S*  (=}  6n  +  i  Fe)  8  +  i  Fe  8'.  But  M^ue  observes  that  the  ore  is  not  pure^  and 
that  after  separating  the  impurity,  or  what  is  so  regarded,  it  corresponds  to  6u  8  +  Fe  »*. 

The  presence  of  the  ordinary  sulphid  of  iron  Fe  8'  appears  to  be  far  more  probable  than  thai 
of  the  uncertain  Fe*  8*,  as  stated  on  page  33. 

Analyses:  1,  2,  Berthier  (Ann.  d.  M.,  UI.  iii.  48,  tIL  640,  666),-  8,  Phillips  (Ann.  Phil.,  1822, 
297);  4,  Brandos  (Schw.  J.,  zziL  864);  6-9,  Plattner  (Pogg.,  zlvii.  351);  10,  Yarrentrapp  (ib.); 
11,  Hisinger  (Afh.,  iv.  362);  12,  Ohodnef  (Pogg.,  IzL  395);  13,  Bodemann  (Pogg.,  ly.  115);  14, 
Staaf  (CEfT.  Ak.  Stockh.,  1848,  66);  16-18,  E.  Bechi  (Am.  J.  8ci.,  H.  xiv.  61);  D.  Forbes  (Bd. 
N.  PhiL  J.,  L  278);  20,  Booking  (Ann.  Ch.  Ph.,  xcvL  244);  21,  a  Bergemann  (Jahrb.  Min.,  1867, 
•94);  22,  RammelBberg  (Za  Q^  zYiiL  19);  23,  Oollier  (private  oontrib.);  24,  Rammelsberg  {fik, 
20);  25,  Mtoe(a  K,  IziiL  63): 


8 


On 


6-8,  gangue  4-0=99-4  Berthier. 
13-0,  gangue  50= 100  Berthier. 
140,  quarts  0*5=99*32  PhiUipg. 
12*75,     "     3-5=99-53  Brandos. 

6*41=99*99  Plattner. 

7*54=99*91  Plattner. 
11*56=99-65  Plattner. 
14'84=99-84  Plattner. 
17-36,  Si  0*13=99-39  Plattner. 
14-85=100-03  Varrontrapp. 
11-80=99*83  Hisinger. 
14-94,  gangue  004=99*71  OhodneC 
1 1-64,  quartz  004=  100*13  Bodemn. 
10-24,  gangue  4*09=99*11  8taaf: 
18*03=98-84  BechL 
13*87,  gangue  0*76,  Fe  1'60=98*96  B. 
16*09=99*23  BechL 
15*89=100*60  BechL 
11*12,  Mn  tr..  Si  3-83  =  99-16  Forbes— G. 

4-482. 
13-67=99*93  BScking. 
11*79,  Ag  2-58=100  Berg.    G.=6— 6-476. 
11-80,  Pb  1-90,  Ag  ^.=100*63  Ramm. 
11-77,  Ag  «r.=99-39  Oollier. 

7*63=100-11  Ramm. 
16-4.  insoL  81=99-80  M^ne. 

^yr^  etc — ^In  the  dosed  tube  ^ves  a  &int  sublimate  of  sulphur.  In  the  open  tube  yields 
tnlphnrouH  acid,  but  gives  no  sublimate.  B.B.  on  charcoal  Aises  In  R.F.  to  a  brittle  magnetio 
globule.  The  roasted  mineral  nves  with  the  fluxes  the  reactions  of  iron  and  copper,  and  with 
■oda  a  metallic  globule.    8olubTe  in  nitric  acid  with  separation  of  sulphur. 

Obs. — Occurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Otystalline  varieties 
are  found  in  Cornwall,  and  mostly  in  the  mines  of  Tincroft  and  Dolcoath  near  Redruth,  where  It 
ts  called  by  the  miners  "  horse-flesh  ore.**  Other  foreign  localities  of  massive  varieties  are  at  Ross 
Island  in  Killamey,  in  Ireland ;  at  Monnt  Oatini,  Tuscany ;  in  cupriferous  shale  in  the  Manslbld 
iistrict,  Germany;  and  in  Norway,  Kberia,  8ilesia,  and  Hungary. 

It  is  the  prinotpal  copper  ore  at  some  Chilian  mines,  especially  those  of  Tamaya  and  Sapos ; 
also  common  in  Peru,  Bolivia,  and  Mexico.  At  the  copper  mine  in  Bristol,  Conn.,  it  is  abondant, 
and  often  in  fine  crystallisations  (t  1,  8,  4^  and  14  vrith  planes  (h,    At  Cheshire,  it  Is  met  with 


L  Montecastelli,  Tuscany 

21-4 

67*2 

1  8t  Panorace 

22*8 

59-2 

3.  Ross  I^  K  Killamey 

23*76 

6107 

4.  Siberia 

21-66 

61*63 

6.  Rangerhausen,  massive 

22-68 

71-00 

6.  Eisleben,  massive 

22-65 

69*72 

7.  WoitBki,  White  Sea,  mass. 

26*06 

63-03 

8.  Condnrra  M.,  Comw.,  crysL 

28-24 

56*76 

9.  Dalame,  mowJM 

26-80 

66*10 

10. 

26-98 

68*20 

11.  Yestanlbrss,  Westmannl'd 

24-70 

63*33 

12.  Rodruth  erysL 

26*84 

67*89 

13.  Bristol,  Ct,masmw 

25*70 

62-76 

14.  Westmannland 

60*56 

16.  ICt  Catini 

24*93 

65-88 

16.           " 

23-36 

69-47 

17.  Miemo 

23-98 

6016 

18.  Fericcio 

24-70 

60-01 

19.  Jemteland,  Sweden 

24*49 

69-71 

20.  Coquimbo 

26*46 

60-80 

21.  Ramos,  Mexico 

23-46 

62-17 

22.            •*                 G.=5'030 

25-27 

6166 

28.  Bristol,  Ot 
24  Lsnterberg 

25-83 

61*79 

23-76 

68*73 

26.  Corsica 

26-3 

600 
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46  SULFHIDBy  BIO. 

Ib  oabes,  along  with  barite,  maUohite,  and  chaloodto.  Found  maaeiwe  at  Uaiboopenj,  «Mtf 
Wilkesbarre,  Penn^  and  in  other  parts  of  the  same  State,  in  cupriferoas  shale,  associated  in  amall 
'quantities  with  vitreous  oopper;  also  in  granite  at  CSiesterfleld,  Mass. ;  also  in  New  Jersey.  A 
oommon  ore  in  Canada^  at  the  Acton  and  other  mines,  along  a  belt  of  16-20  m.,  between  L.  Mem- 
phromagog  and  Quebec. 

Named  after  von  Born,  a  distinguished  mineralogist  of  the  last  century.    The  name  PhiUip- 
site  has  a  prior  use  for  another  species. 

60.  BERZBIJANmL  Selenkupfer  Bers.,  Afh.,  vL  42,  1818.  Selenid  of  oopper;  Selenioiel 
of  Copper.  Guivre  s^^^  I^.  Beraoline  BeucL,  Tr.,  iL  634^  1832.  Berselianite  Dana,  Min^ 
609,  1860. 

In  thin  dendritic  crusts.    Soft.     Lustre  metallic.     Color  silver-white. 
Streak  shining. 

Oomp-^u  Se=Selenium  38*4^  copper  61*6=100.    Analysis  by  Beraelius  (L  o.) : 
Selenium  40  Copper  64. 


Pyr. — In  the  open  tube  gives  a  red  sub)imate  of  selenium,  with  white  crystals  of  i 
acid.    B.B.  on  charcoal  selenous  fumes,  and  with  soda  yields  a  globule  of  copper. 

Obs. — Occurs  at  Slcrikerum  in  Sweden,  and  also  near  Lehrbach  in  the  Harz. 

Beudant  gave  the  name  Berzdine  to  this  species,  which,  as  it  has  another  earlier  application  in 
the  science,  is  given  to  another  form  above. 

61.  OASTIIiUTB.    Castillit  Ramm,,  Za  G.,  zviii  213. 

Massive.     Distinctly  foliated. 

H.=3.  G.=5-186— 5-24:1.  Lustre  metallic.  Color  and  tarnish  as  in 
bomite. 

Oomp.— 4H^  Zn,  Fb^  Ag)  S+FeS'with€a:Zn:Fb:Ag=30:  7:  H^^X  Analysu:  Bam- 
ffielsberg(L  a): 

S  Cu  Zn  Fb  Ag  Fe 

26*65        41*11       12-09         10*04         4*64         6'49=100'02 

Rammelsberg  writes  the  formula  (Cu  Ag)*  S+ 2  (Cu,  Pb,  Zn,  Fe)  S. 

Pyr.,  etc. — B.B.  fuses  rather  difficultly,  and  changes  to  a  slog  colored  red  by  copper.  In 
nitric  add  dissolves  with  the  separation  of  sulphur  and  sulphate  of  lead,  and  (aves  a  blue  eolation. 

Obs. — ^From  Guanasevi  m  Mexico,  where  it  was  considered  an  argentiferous  bomite.  It  is  near 
bomite  in  ounstitution,  as  observed  by  Bammelsberg. 

62.  AIiABANDITB.  Schwarze  Blende  (fr.  Transylvania)  MuOerv.  Reichensieinf  Fhys.  Arb.  Fr. 
in  Wien,  L  2nd  Quart.,  86,  1784;  Bindhdm,  Sahrift  Ges.  Fr.,  BerLT.462, 1784  (making it  comp. 
of  Mn,  S,  Fe,  Ag).  Schwarzerz  Klapr,^  Beitr.,  iiL  35,  1802.  Braunsteinkies  Xetm^,  Tab.,  70^ 
1806.  Bmnsteinblende  [=Manganblende]  Bhmenbachf  Handb.,  I  707,  1807.  Manganglani 
EarsL,  Tab.,  72,  1808.  Manganese  sulfur^,  JET.,  Tab.,  iiL  1809.  Sulphuret  of  Manganese. 
Schwefel-Mnngan  Germ.  Alabandine  Bead.,  Tr.,  ii.  399,  1832.  Blumenbachit  BreWL,  B.  H. 
Ztg.,zza  193,  1866. 

Isometric.  In  cubes  and  octahedrons.  Cleavage :  cubic  perfect.  Twins : 
simple,  with  composition-face  octahedral ;  also  cruciform,  made  of  five  com- 
bined octahedrons.     Usually  granularly  massive. 

H.=:3-5— 4.  G.=3-95— 4-04:.  4-036,  Mexico.  Lustre  submetallic 
Color  iron-black,  tarnished  brown  on  exposure.  Streak  green.  Fracture 
uneven. 

Oomp. — ^MnB=Sulphur  36*7,  manganese  63*3=100.  Analjses:  1,  ArfVedson  (Ak.  H.Stodc1u 
L8SS);  2,  Bergemann  (Jahrb.Min.,  1857,  394): 

1.  Transylrania       Sulphur  87*9        Ifanganeae  62*1=100  ArfVedson. 
1  Kedoo  **       36*81  "        62-98=99-79  Bergemann. 
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lufier  analyseB  hj  Klaprotb,  VanqueHn,  and  Del  Bio  give  eironeoas  roBults,  the  first  two  flnd^ 
lag  it  maiolj  Mn,  with  11  to  15  a 

Pyr.— Uncfaaogod  in  the  dosed  tabe.  In  the  open  tnbe  snlpharons  fames.  Boasted  on  charooal, 
the  assaj  is  converted  into  ozyd,  which,  with  the  fluxes,  gives  the  reactions  of  manganese.  Sola- 
ble  in  (hiate  nitric  add,  with  evolution  of  sulphuretted  hydrogen. 

Obi.— Manganblende  occurs  in  veins  in  the  gold  mines  of  Nagyag,  Eapnik,  and  OfTenbanja,  in 
Tnosjlvania,  associated  with  tellurium,  carbonate  of  manganese,  and  quartz;  at  Gersdorf,  near 
Freibeig,  a  variety  containing  a  trace  of  arsenic ;  in  Mexico^  at  the  mine  Predosa  in  Puebla,  with 
letnhedrite. 

With  r^aid  to  the  crudrorm  twins  of  five  octahedrons,  Schrauf,  who  describes  them,  observes 
that  6  times  the  tetrahedral  angle  70^  is  neariy  360". 

63.  SrBPOORITB.  Salphuiet  of  Cobalt  IRddleUm,  PhiL  Hag.,  IlL  xviiL  352, 1846.  Syepoorite 
/.  NicoB,  Mil,  458, 1849.  Kobaltsulfuret  pt,  Schwefel  Kobalt  pt,  Kobaltldes  pt.,  arankobill- 
9a,  Qerm, 

Massive,  disseminated  iiu  grains  or  veins. 
G.=5-45.     Color  steel-gray,  inclining  to  yellow. 

Comp.— Co  S^Sulphur  35*2,  cobalt  64*8=100.    Analysis  by  Middleton  0.  a) : 

Sulphur  35*36        Cobalt  64-64=:10a 

Oba.— From  Syepoor,  near  Bajpootanah  in  North-west  India,  where  it  occurs  hi  andent  adiisti 
vi&  pynhotlte.    It  is  employed  by  the  Indian  jewelers  to  give  a  rose  color  to  gold. 

5^  PB1VTIjANI>ITB.  SSsen-NidEelkies  Seheerer^  Fogg.,  Iviil.  816,  1843.  Sulphuret  of 
Inn  and  ITickeL    Pentlandite  Dif/V-.,  Min.,  iL  549,  1856.    Nicopyrite  Shep^  Ifin.,  807,  1857. 

Isometric.     Cleavage  octahedral.    Massive,  gtanular. 
H.=3-5— 4.     G.=4-6.    Color  light  bronze-yellow.    Streak  light  bronze- 
brown.    Not  magnetic. 

Ooiiip.HiKi  +  }Fe)  8=  Sulphur  36*0,  iron  41-9,  nickel  22*1=100.  Analysis:  Scheerer 
(h)gg^lviit315): 

S  f^  Ni  Ou 

1.  36-46        42*70        18-36         l'16=98-66 

2.  36*64        40*21         21*07         l*78=99-70 

Exduding  the  copper  as  chalcopyrite,  No.  1  g^ves  S  3702,  Fe  43*73,  Ni  19*25 ;  No.  2,  S  36*86,  Fe 
40-86,  m  22-28.  Bivot  found  (Dufr.  Min.,  L  c.\  for  the  ore  from  Craigmuir  in  Argyleshire,  S  35*8, 
f9  54-8,  Ki  7*6,  qaartz  1*4=99-6. 

Pyr.'In  the  open  tube  sulphurous  fumes.  The  powdered  mineral  roasted  B.B.  on  charcoal 
gives  with  the  fluxes  reactions  for  nickel  and  iron. 

Ob9« — Occurs  with  chalcopyrite  iu  a  hornblende  rock  near  lillehammer  in  Southern  Norway , 
digfatlf  mixed  with  magnetite  at  Craigmuir,  9  m.  fh>m  Ibverary,  in  Argyleshire,  Scotland,  in 
gBelas ;  also  2  m.  from  Inverary,  both  extensively  mined ;  at  Wheal  Jane  in  Kenwyn,  ComwalL 
Ibe  Die  is  valuable  for  the  extraction  of  nickel 

Kamed  after  l£r.  Pentland. 

65.  aRONAUITEl     KickelwismuthgUmz  v,  Koh.^  J.  pr.  Oh.,  vL  332,  1835.    Bismuth  Nidcol 
Gritauoite  Nicol,  Mm.  458,  1849.    Saynit  v,  Eob.,  Taf.,  13,  1863. 

Isometric   •  Figs.  2,  6,  7.     Cleavage  octahedral. 

H.=4'5.  G.=5*13.  Lustre  metdlic.  Color  light  steel-gray  to  silver- 
white,  often  yellowiflh  or  grajdsh  through  tamiah.  Streak  dark  gray. 
Brittle. 

Gomfi*— Analyses:  l,Kobell(Lc.).  2,  3,  Sdmabel  (Bamm.,  4th  SuppL,  164) : 
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S  Bi        Ni  Fe       Oo  Co  Fb 

I.    38*46  1411  40-66  3'48  0*28  1-68  l-58=:100-24  KobdL 

3.    81-99  10*49  22*03  6*56  11*24  11*69  T'll^lOO  ScboabeL 

8.    33-10  10*41  22-78  6-06  11-73  11-66  4-36=100  SchaabeL 

The  sniphur  is  to  the  metals  present  as  4|  3.    No  probable  formula  has  beon  dedaoed. 
P3rr.,  etc. — ^Fuses  to  a  gray,  brittle,  magnetic  globule,  coloring  the  eharooal  greeniah-jell^w 
Dissolves  in  nitric  add,  excepting  the  sulphur. 
Obs. — ^Found  at  Grunau,  in  Sajn  Altenkirchen,  with  quartz  and  chaloopjrite. 

66.  SFHAIiERmi  or  BLENDE.  Oalena  inanis,  Oerm,  Blende,  Agric^  Interpr.,  466,  1546 
Blaude,  Pseudo-galena,  Zincum  S^  As,  et  Fe  minoralisatum,  WaU.^  l£in.,  248,  1747.  Sncum 
cum  Fe,  S  mineralisatum  JBergm,^  Sdagr.,  1782.  Sulphuret  of  zina  Zino  sulfur^  JK  Zino 
Blende.    Sphalorit  Glock^  Sjn.,  17,  1847.    Black-Jack  Engl  Miners. 

Cleiophane  NuUdi  Marmatite  (fr.  Marmato)  BauasingauUf  Pogg.,  xvii.  399, 1829.  Przibraznitt 
Eitoi,  Min.,  298,  1841.  MarasmoUte  Shep^  Am.  J.  Soi^  11.  xiL  210,  1851.  Ohristophit  BreiA-^ 
B.  H.  Ztg.,  zziL  27.    Bahtite  Sh^.,  Am.  J.  Sci.,  U.  zlL  209,  1866. 

Isometric:  tetrahedral,  Observed  planes,  0;  I;  1;  2;  i-f»  ^2;  2-2, 
8-3,  4^,  5-5.  Figs.  3,  29  to  33;  also  73,  74.  Cleavage:  dodecahedral, 
highly  perfect.  Twins :  composition-face  1,  as  in  f.  75 ;  also  76,  of  which 
73  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes ;  some- 
times fibrous  and  radiated ;  also  massive,  compact. 

76 

78 


H.=3-5-4.  G.=3-9-4:-2.  4-063,  white,  New 
Jersey.  Lustre  resinous  to  adamantine.  Color 
brown,  yellow,  black,  red,  green ;  white  or  yellow 
when  pure.  Streak  white — reddish-brown.  Trans- 
parent— translucent.  Fracture  conchoidal.  Brit- 
tle. 

Oomp.,  Var.— Zn  S=Sulphar  88,  Eino  67=100.  Bat  ofteb 
having  part  of  the  zinc  replaced  by  iron,  and  sometimes  bj  cad« 
mium. 

Yar.  1.  Ordinary,  Containing  little  or  no  iron;  colors  while 
to  yellowish-brown,  sometimes  black;  6. =3 '9— 4*1.  The  pure 
white  blende  of  Franklin,  N.  J.,  is  the  deiopkane  (anal.  b). 
2.  Ihrrifenms;  MarmaUk,  Containing  U)  p.  c.  or  more  of 
iron;  dark-brown  to  black;  G.=3*9— 4*2.  The  proportion  of  sulphid  of  iron  to  snlphid  of  doo 
varies  fVom  1:5  to  1:2,  and  the  last  ratio  is  that  of  the  cKriaiophite  of  Breithaupt  (L  aX  a 
brilliant-black  blende  firom  St  Ghristopbe  mine,  at  Breitenbninn,  near  Johanngeorgenstadt,  hATing 
G.=3-9I— 3-923  (L  c.). 

3.  Oadmifnxnts ;  Pnt&ramite,   The  amount  of  oadmium  present  in  any  blende  thus  &r  analysed 
if  less  than  6  per  cent 

Each  of  the  above  yarieties  may  occar  (a)  in  cryitals ;  {b)  firm,  fibrous,  or  oolunmar,  a4  tUB« 
ladiated  or  plumose ;  {e)  cleaTable,  maasiTe^  or  foliated;  (d^  granular,  or  oompaot  maaaivia. 
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The  hrasa^fre  (Mesainfferz  Gknrm.)  of  earlj  mineralogists  is  a  mixtare  of  blende  and  ohaloopyrlte. 
Shepard^s  marannoUte  (L  a)  is  a  partially  decomposed  blende  containing  some  free  sulphur. 

Analyses:  1,  Arfvedson  (Ac  H.  Stockh.,  1832, 438,  Pogg.,  i.  62);  2,  Lowe  (Fogg.,  zzxviiL  161); 
8,  Kersten  (Fogg.,  Ixiii.  132);  4,  C.  Kuhlemann  (ZSb  nat.  Yer.  Halle,  viii.  499);  5,  T.  H.  Henry 
(PhiL  Mag.,  IV.  I  23);  6,  J.  L.  Smith  (Am.  J.  QcL,  II.  xx.  250);  T,  8,  9,  Jackson  (G.  Rep.  N. 
Hampshire,  208);  10,  Scheerer  (Pogg.,  Ixr.  300);  11,  12,  Bechi  (Am.  J.  Sci.,  II.  xIt.  61);  13, 
Scheerer  (B.  tt  Ztg.,  xix.,  No.  15);  1^  Heinichen  (B.  H.  Ztg.,  xxii.  27);  15,  Lecanu  (J.  de  Pharau 
Iz.  457);  16,  17,  18,  Berthier  (Ann.  d.  M.,  ix.  419);  19,  20,  Boussingaolt  (Pogg.,  xvii.  399): 


8 


Zn 


S^ 


Od 


1. 

33-66 

66*34 

=100  Arfvedson. 

2.  Przibram,  yS&TVUf 

3316 

61-40 

2-29 

1-50=98-34  L6we. 

3.  Oarinthia,  Baibol,  rh.  yw. 

.  3210 

64-22 

1-H2 

^.,  Sb  and  Fb 072, H 0-80=99-16  Eersten. 

4.  Claosthal,  blaek 

33-04 

66-39 

1-18 

0-79,  Ou  013,  Sb  0-63=101-06  Kuhlemann. 

5.  N.  Jersey,  white 

32-22 

67-46 

<r.  =99-68  Henry. 

6.  Phenixyille,  Pa. 

88-82 

64-39 

0-98,  Ou  0-32,  Pb  0-78=100-29  Smith. 

7.  iSaton,  N.  H.,  ywh.  hfu 

83-22 

64-62 

310 

0*6  including  lose— 100  Jackson. 

8.  Lyman,  N.  H. 

33-4 

66-6 

8-4 

2-3=99-7  Jackson. 

9.  Shelbnme,  N.  H. 

82-6 

520 

100 

3-2,  Mn  1-3=991  Jackson. 

10  vA^nstiania,  yS^foitf 

83-78 

53-17 

11-79 

,  Mn  0-74,  Ou  <r. =99-43  Scheerer. 

11.  Toscany,  marmaiOa 

32-12 

50-90 

11-44 

1-23,  Pe  S«  0-75=96-44  BechL 

12.        "               " 

33-65 

4811 

16*23 

<r.,  Outr.=97-99BcchL 

13.  TitiriW,  N.  G.,  m.  hn. 

33-82 

64-17 

11-19 

0-8-2,  Mu  0-88=100-88  Scheerer. 

14.  CkrigtophiU,  biaek 

38-67 

44-67 

18-26 
ZnS 

0-28,  Mn  2-66,  Sn  ^.=9943  Hebucfaen. 
Pes 

15.  Charente 

82-76 

13-71=96-47  Lecanu. 

16.  England,  ffray 

91-8 

6-4=98-2  Berthier. 

17.  (}agQlin,  hrawn 

75-5 

17-2=92-7  Berthier. 

18.  Luchon 

94-4 

5-4=99-8  Berthier. 

19.  Ifarmato,  MarmaHU 

77-5 

22-5=100  Boussingault 

20         "                " 

76-8 

23-2=100  Boussingault. 

The  marmfUUe  of  anal  19  affords  the  formula  3  ZnS  +  FeS=77  Zn  S  and  23  FeS;  of  anal.  12,  6 
Zn  S+2  FeS;  another,  of  brown  color,  fh>m  near  Burbach  in  Siegen,  afforded  Schnabel  (Fogg., 
07.  144)  5  ZnS+FeS;  Breithaapt's  chrirtophi(e=:2  ZnS+Fea 

Pyr.,  etc — In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char- 
coal, in  R.F.,  some  varieties  give  at  f&st  a  reddish-brown  coating  of  oxyd  of  cadmium,  and  later 
a  coating  of  oxyd  of  zinc,  which  is  yellow  while  hot  and  white  a&r  cooling.  With  cobalt  solution 
the  DUO  coating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  g^ve 
with  borax  a  reaction  for  iron.  With  soda  on  charcoal  in  B.F.  a  strong  green  zinc  flame.  Diffi- 
cultly Visible. 

Dissolves  in  muriatic  acid,  during  which  sulphuretted  hydrogen  is  disengaged.  Some  spedmena 
phosphoresce  when  struck  with  a  steel  or  by  fiiction. 

Obs. — Occurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena; 
also  with  barite,  chaloopyrite,  fluorite,  siderite,  and  frequently  in  silver  mines. 

Derbyshire,  (jumberland,  and  Oomwall,  afford  different  varieties;  also  Transylvania;  Hungary; 
the  Harz;  Sahla  in  Sweden ;  Ratieborzitz  in  Bohemia;  many  Saxon  localities.  Splendid  crystals 
are  found  in  BinnenthaL  A  variety  haviug  a  divergent  fibrous  structure  and  presenting  botry- 
oidal  forms  *a  met  with  in  OomwaU ;  at  Raibel ;  and  at  Geroldseck  in  Baden. 

Abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Dlinois.  In  N,  Tork,  Sullivan 
Go.,  near  Wnrtzboro',  it  constitutes  a  large  part  of  a  lead  vein  in  millstone  grit,  and  is  occasionallv 
in  octahedrons;  in  St.  Lawrence  Oo.,  brown  blende  occurs  at  Oooper^s  falls,  in  a  vein  of  carbonate 
of  lime;  at  Mineral  Point  with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with 
iron  and  copper  pyrites  traversing  serpentine;  at  the  Ancram  lead  mine  in  Oolumbia  Oo.,  of 
yellow  and  brown  colors ;  in  limestone  at  Lockport  and  other  places,  in  honey  and  wax-jeUow 
crystals  often  transparent;  with  galena  on  Flat  Oreek,  two  miles  south-west  of  Spraker's  Basin. 
In  Ma88.j  at  Sterling  of  a  cherry-red  color,  with  galena ;  also  yellowish-brown  at  the  Southampton 
lead  mines ;  at  Ha&eld,  with  galena.  In  N,  Hamp.^  at  the  Eaton  lead  mine ;  at  Warrea  a  large 
vein  of  blade  blende,  In  Maine^  at  the  Lubeo  lead  mines ;  also  at  Bingham,  Dexter,  and  Parsons- 
field.  In  Oonn^  yellowish-green  at  Brookfleld ;  at  Berlin,  of  a  yellow  color ;  brownish-blaok  at 
Boxbury,  and  yellowish-brown  at  Lane's  mine,  Monroe.  In  N,  Jersey^  a  whiU  variety  (cleiophans 
of  Nuttall)  at  Franklin.  In  PervfL,  at  the  Wfaeatley  and  Perkiomen  lead  mines,  in  handsome 
crystallization  i;  near  Friedensville^  Lehigh  Oo.,  a  wTtiU  waxy  var.  In  Vtrginia^  at  Walton*! 
gi^  mioe^  Louisa  Oo.,  and  more  abundantly  at  Austin's  lead  mines,  Wythe  Oo ,  where  it  oocun 
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ofyirtallized,  or  in  radiated  crystallijEatioQS.  In  MUhigan^  at  Prinoo  Tein,  Lake  Sniferior,  abundAnt 
In  lUinoiSy  near  Bosidare,  with  galenite  and  calcite;  at  Marsden^s  diggings,  near  Galena,  is 
stalaotites,  some  6  in.  or  more  through,  and  oovered  with  crjst  pjrite,  and  galenite.  In  Wtaconsin^ 
at  Mineral  Point,  in  fine  crystals,  and  many  of  large  size  (3  in.  tiiroagb|  or  so),  altered  to  smith 
lonite.    In  Thnnessee,  at  Haysboro',  near  Nashvflle. 

Named  blende  because,  while  often  resembling  galena,  it  yielded  no  lead,  the  word  in  German 
meaning  blind  or  deceiving.    Sphalenie  is  from  <r^<iX'^i(,  ^eocAerouff. 

Alt.— Blende  by  oxydation  changes  to  zinc  yitrioL  Calamine  (2n*  §i+ 1^  tL\  smitbaonite  (2d 
C),  and  limonite  occur  as  pseudomorphs.  The  sulphate  is  decomposed  by  bi-carbonate  of  lime, 
producing  smithsonite ;  and  the  alksdine  silicates  in  solution,  acting  on  the  sulphate  or  carbonate, 
afford  silicate  of  zinc. 

Artlf. — Blende  may  be  made  in  crystals  fh>m  a  solution  of  sulphate  containing  some  putrifying 
animal  matter;  in  an  experiment  by  Gages,  using  oysters  for  the  animfU  matter,  the  shells  were 
turned  partly  into  carbonate  of  zinc  and  selenite,  and  some  blende  incmsted  them.  Also  may  bo 
made  by  subjecting  heated  ozyd  or  silicate  of  zinc  to  vapors  of  sulphur. 

RaMUe  of  Shepard  (L  c.)  is  a  wholly  unciystalline  blende,  with  G. =4*1 28,  containing  iron  and 
oopper,  and  probieibly  a  mere  mixture  of  blende  and  other  minerals.  Shepard  says  that  it  occurs 
"  in  the  upper  decomposed  portion  of  the  Ducktown  copper  lode,  associated  widi  melaeonite  and 
▼arious  mixtures  of  chalcopyrite,  redruthite,"  etc.  The  specimen  analyzed  by  Mr.  Tyler  for  Prot 
Shepard  was  iron-black,  while  Shepard  says  that  the  mineral  is  "  dark  lead-gray,  with  a  tinge  of 
blue,  not  unlike  some  of  the  ores  of  antimony."  Tyler  obtained  (I  c.)  for  the  composition  of  hia 
specimen,  S  33*36,  Zn  4*7*86,  Fo  6*18,  Cu  14*00,  giving  approximately  10  S,  7  Zn,  1  Fe,  2  Cu,  and 
equivalent  to  7  Zn  S  +  Fe  S*+6u  S,  or  7  of  blende,  with  1  pyrite  and  1  chalcocite  (redruthite). 
Since  6u  (not  Cu)  replaces  Fe  and  the  related  metals  m  the  sulphids,  the  formula  cannot  be  (Zn, 
Fe,  Gu)  S,  or  that  of  a  cupreous  blende. 

67.  VOX/TZmi,    Yoltzine  Iburrui,  Ann.  d.  M.,  HE.  iii.  519, 1833.  Oxysulphuret  of  Zinc.  Leber 
blende  BreiOLf  J.  pr.  Gh.,  xv.  1838,  B.  H.  Ztg.,  xxii.  26.    Yoltzit  Ramnu,  Handw.,  260,  1841. 

In  implanted  spherical  globules ;  structure  thin  curved  lamellar. 

H.=i— 4:-5.  Gr.=3-66— 3-81.  Lustre  vitreous  to  greasy ;  or  pearly  on 
a  cleavaffe  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Opaque  or 
Bubtranslucent. 

Var,— G.=3-66  fr.  Rosi^res,  Foumet;  3*691  fr.  Gteyer;  3'711  fr.  Marienbeig;  8'777  fr.  Oom« 
wall ;  3*804  ft,  Johanngeorgenstadt 

Oomp. — 4  Zn  S  +  Zn  0=Sulphid  of  zinc  82*73,  oxyd  of  zinc  17*27=100.  Analyses:  1,  Four* 
net  (L  a);  2,  Lindaker  (Vogrs  MhL  Joach.,  175) : 

1.  Bosidres  Zn  S  82*92  Zn  0  15*34  Pe  1*84  Besinous  subst.  (r.= 100*10  Foumet 

2.  Joachimsthal  82*75  17'25=100  Lindaker. 

Pyr.,  etc. — ^B.B.  like  blende.    In  muriatic  acid  affords  fUmes  of  sulphuretted  hydrogen. 

Obs. — Occurs  at  Bosidres),  near  Pont  Gibaud,  in  Puy  de  Dome ;  Elias  mine  near  Joachims&al, 
witii  galenite,  blende,  native  bismuth,  eta ;  near  Marienberg  (the  leberblende) ;  Hochmuth  near 
Geyer ;  Ck)mw^  probably  at  Bedruth ;  at  Bemkastel  on  the  Mosel,  in  pseudomorphs  after 
quartz. 

Named  after  the  French  mining  engineer,  Yoltz. 

The  supposed  artificial  voltzite  from  the  Freiberg  smelting-works  has  been  shown  to  be 
blende. 

68.  HESSrm.    TellurBilber  0.  Rose,  Pogg.,  xviii.  64,  1830.    Savodmskite  JStio^  Min.,  1. 18t 
1841.    TeUurio  Silver.    Hesslt  I¥obel,  Gnmdz.  Syst  Kryst,  49,  1843. 

Orthorhombic,  and  resembling  chalcocite,  Kenngott,  Peters.  Occurring 
planes  Oj  /,  i-i,  tri,  mA,  irfi,  and  others.  Cleavage  indistinct.  Massive ; 
compact  or  fine-grained ;  rarely  coarse-granular. 

Il.=2— 3-5.  G.=8-3— 8*6.  Lustre  metallic.  Color  between  lead-gray 
and  steel-gray.     Sectile.     Fracture  even. 

Oomp. — Ag  Te=Te11urium  37*2,  silver  62*8=100.    ^ver  sometimes  replaced  in  part  by  gold. 
Analyses:  1,  2,  G.  Rose  (Pogg.,  xviii.  64);  8,  Pets  (ib.,  IviL  470);  4|  Bammelsberg  (4th  SuppL, 
»0): 
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1.  SayodiuBki,  Altai  Te  36*96  Ag  H2'42  Fe  0*24=99-62  Roae. 

1  "  "     G.=8-41-8-565    3689        62-32  0-50=99-71  Rose. 

8.  Nagyag  G.=8'31-8-46     [87-76]       61-55,  Au  0-69,  Fe,  Pb,  S,  «r.=100  Pete. 

4.  BetEbanya  27*96        54-67  Foreign  substanceB  15-25=97*88  Ramm. 

Pyr« — ^In  the  open  tabe  a  fiiint  white  sublimate  of  tellurons  add.  which  B.B.  fuses  to  cx>lorlo8ff 
globules.  On  charcoal  fuses  to  a  black  globule ;  this  treated  in  R.F.  presents  on  cooling  white 
dendritic  points  of  silver  on  its  surface ;  with  soda  gives  a  globule  of  silver. 

01iB«— Occurs  in  the  Savodinsici  mine,  about  10  versts  fh)m  tlie  rich  silver  mine  of  Zirianovstd, 
in  the  Altai,  in  Siberia,  in  a  talcose  rock,  with  pyrite,  black  biende,  and  chalcopyrito.  Sp^imens 
in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at  Kagyag  in  Tranayl- 
rania^  and  at  Retzbanya  in  Hungary ;  Stanislaus  mine,  Calaveras  Co.,  GaL 

Eenngott  examined  crystals  from  Nagyag,  and  Peters,  ttom  Retsbanya.  Hess  made  the  Altai 
mineral  rhombohedral,  which  Kokscharof  does  not  sustain. 

58 A.  Pbtzitb.  (Tellursilber  FeiZj  Pogg.,  IviL  470;  TeUurgddsilber  ffauam,,  Handb.,  1847. 
Petzit  ffcUcL,  Handb.,  1845.)  Differs  from  hessite  in  gold  replacing  much  of  the  silver.  H.=2-6. 
G.=8-72— 8-83,  Petz;  9—9*4,  Eiistel.  Color  between  steel-gray  and  iron-black,  sometimes  with 
pavonine  tarnish.  Streak  iron-black.  Brittle.  Composition  Au  Te+4^  Ag  Te,  Petz :  Au  Te  +  8 
AgTe,  Qenth.  Analyses:  I,  Petz  (La);  2-4,  Genth  (Am.  J.  Sci.,  H  zlv.  310);  5,  Kiistel  (Ux, 
B.  H.  Ztg.,  1866,  128)  : 


1.  Nagyag                 Ter34-98l  Ag  46-76 

2.  Stanislaus  mine  (})  [32*23]  42-14 
8.  Gdden  Rule  mine  32-68  41-86 
4.  "  "  [34-16]  40-87 
&  Stanislaus  mine           85*40?  40*60 


An  18*26,  Fe,  Fb^  S  ^-.=100  PetL 
25-08=100  Qenth. 
26*60=100*14  Genth. 
24-97=100  Genth. 
24*80=100-80  EiisteL 


Oocors  at  the  localities 'stated,  with  other  ores  of  tellurium. 

69.  DALBMINZmi.    Baleminzit  BreWL,  B.  R  Ztg.,  zzL  98,  1862,  xziL  44^  1868. 

Orthorhombicj  and  isomorphous  \7ith  chalcocite:  7a/=116°.     Occur- 
ring planes  0,  7,  i-i^  2-5,  l-J-. 
H. = 2-2'6.   G. = 7-044r-7'04:9.   Physical  characters  like  those  of  argentite. 

Oomp. — Ag  S)  or  same  as  for  argentite,  it  being  the  same  chemical  compound  under  ao 
orihorhombic  form. 
Pyr.— Same  as  for  argentite. 

Obs. — ^From  the  Himmelfahrt  mine  near  Freiberg.    Much  resembles  stephanite. 
Named  from  Dalminzien,  the  ancient  name  of  Freiberg. 
Akanthite  is  also  orthorhombic  sulphid  of  silver,  but  of  very  different  angles. 

60.  AOANTHITB.    Akanthit  Kenng,,  Pogg.,  xcv.  462,  1856. 

Orthorhombic.  /A  /=110°  64' ;  Oa  1-1=124°  42' ;  a  :b  i  c=l'i4A2 : 
1 :  1*4523.  Observed  planes :  as  in  f.  77,  with  also  vertical  i-2,  i-2 ;  domes, 
h%  f*«,  f;?,  H  H  8-i?;  octahedral,  i,  f ;  f5?;  fa;  H;  H;  2-6; 
^^;i^;  204?;  4-5,  f  2,  1-2,  ft,  ^f^i  (Dauber). 
0  A  1-1=136^  W;Oa  1=119°  42^^;  O  A  f  2=140° 
40',  M  A  2-2=138°  33',  i'l  A  7=124°  33',  1 A  1,  over 
H=88°  3'  (obs.)  1  A  1-1=150°  31'  (obs.)  1  A  7  = 
140°  18',  1-i  A^i=145°  18',  1-t  A  H  overi-L=110° 
36'.  Twins :  composition  parallel  to  l-l.  Crystals 
usually  slender- pointed  prisms.   Cleavage  indistinct. 

H.=2-5  or  under.  G.=7-16-7-33 ;  7-16-7-236, 
from  Freiberg;  7-188— 7*326  from  Joachimsthal. 
Lusti-e  metalhc.  Color  iron-black  or  like  argentite. 
Fracture  uneven,  giving  a  shining  surface.    Sectile. 

Oomp.->Ag  S,  or  like  argentite.  P.  Weselsky  obtained  (J.  jft, 
Ch.,  IzxzL  487)  from  a  Freiberg  specimen  86-71  silver,  12'70  snl- 
phy;  from  a  Joachimsthal  specimen,  87*4  silver. 

Fyr.— Same  as  for  argentite.  IVeiberg. 
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Obs. — At  Joachimsthal,  with  pyrite,  argentite,  and  calcitOi  usually  on  quartz;  also  at  the  Hiift 
meUtirst  mine,  near  Freiberg  in  Saxony,  along  with  argentite  and  stephanite.  The  crystals  are 
parallel  with  those  of  stromeyerite  when  I*i  is  made  /;  in  that  case  /A  /=110"  36\  aini  /-{  A  1-1 
=89"*  40';  while  in  stromeyerite  these  angles  are  119**  35'  and  p4  a  ]-{=9r  44';  and  twina  are 
compounded  parallel  to  /  in  each.  On  cryst,  see  H.  Dauber,  Ber.  Ak.  Wien,  zxxix.  685.  The 
prisms  1-t,  and  /,  correspond  nearly  in  angle  to  the  twining  form  H  ot  chalcocite. 

The  or©  analyzed  by  W.  J.  Taylor,  and  referred  by  him  to  stromeyerite,  may  belong  to  acan- 
thite,  as  suggested  by  Kenngott;  but  this  can  be  made  certain  only  by  ascertaining  its  crystal- 
line form. 


61.  OHAI£)OOITB.  .SjB  rude  plumbei  colons  pt,  Oerm,  Kupferglaserz,  Agric^  Interpr.,  461, 
1646.  Koppar-Glas  pt,  Cuprum  vitreum,  Wall,  282,  1747.  Cuivre  vitreux  Dr.  TrL  WalL,  i 
609,  1763.  Kopparmalm,  Cuprum  sulphure  mineralisatum  pt,  OronsLj  174,  1758.  Yitreout 
Copper,  Sulphnret  of  Copper.  Cuivre  sulfur^  Dr,  Kupferglanz  Germ.  Copper  Glance.  Chal* 
cosine  BewL,  Tr.,  il  408,  1832.  Oyprit  Gloek^  Syn.,  1847.  Bedruthit^  Nicol,  lOn.,  1849. 
Kuprein  Breiih,,  B.  H.  Ztg.,  zzil  36,  1863. 
Digenit  BreUh.^  Pogg.,  Ixi.  673,  1844.    Carmenite  K  Eahn^  B.  H.  Ztg.,  zziy.  86,  1865. 

Orthorhombic.  I A  7=119°  35',  O  A  l-i=120°  67'  j  a:h:  c=l-6676  : 
1  : 1-7176.  Observed  planes:  O;  vertical,  7,  i-i,  ti,  t-f>  ^^5  domes,  2-ij 
j-i,  1-i,  f-i,  |-i ;  octahedral,  ^,  ^,  1,  4. 

0  A  i=147°  16'       0  A  fi=147**  6'        Oa  l-t=135°  62' 
O  A  1=136    2^         OA2-t=ll7    16     i-S  A  i-J=120  25 
(9  A  1=117    24         OAfi=124    30 


1  A  1,  mac, =126  56|. 


Bristol,  Ct 


Bristol,  Ct 


Bristol,  Ct 


Cleavage :  /,  indistinct.  Twins :  (1)  composition-face  /,  producing  hex- 
agonal, or  stellate  forms  (left  half  of  f.  80) ;  (2)  composition-race  |-t,  a  cnici 
form  twin  (f.  80),  crossing  at  angles  of  111°  and  69*" ;  (3)  (f.  81),  a  crucifonn 
twin,  having  O  and  /of  one  crystal  parallel  respectively  to  i-t  and  0  of  the 
other ;  (4)  c-face  ^.  Also  massive,  structure  granular,  or  compact  and  im- 
palpable. 

H.=2-5— 3.  G.=5-5— 5-8;  5-7022  Thomson.  Lustre  metallic.  Color 
and  streak  blackish  lead-gray ;  often  tarnished  blue  or  green ;  streak  some- 
times shining.     Fracture  conchoidal. 

Oomp. — 6u  S=Sfilphnr  30-2,  copper  79*8=100.  Analyses:  1,  UUmann  (Syst  tab.  TJebeii^ 
US);  2,  S,  Scheerer  (Pogg.,  Ixy.  290);  4^  Sohnabel  (Bamm.  4th  Sjpp.,  121);  5,  C.  Bechi  (Am.  J. 
8cL,  XL  xiv.  61);  6,  7,  WUc^ynskj  (Bamm.,  6th  SappL,  161,  and  Min.  Ch.,  997);  8,  P.  CcUirr 
(priyatocontrih.): 

8  Ca  F^ 


1.  Slegen  19-00        79-60 

2.  TellemariE,  Norway,  a.=6-796    2043        77*70 


0-76,  Si  100=100  26  UUmann 
0-91=99-10  Soheerar. 
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S  T^Demark,  Norway,  a.=:6-631  20-36  79*12  0-28=99*76  Scheerer. 

4  Siegen,  mamve  21-50  74*73  1*26,  Si  200=99-49  SohnabeL 

6l  Kt  Galtni  20*50  70*54  1*76=98-79  Beohl 

6.  GhiU  21*81  74-71  8-38=9»-85  WUczynsky. 

7.  Montagone,  Tuscany  21*90  71*31  6*49 =99*70  Eammelsberg. 

8.  Bristol,  Ct  20*26  79*42  0  33,  Ag  011=10012  Oolller. 

Pyr^  etD.~Tields  nothing  yolatilo  in  the  closed  tube.  In  the  open  tube  giyes  off  sulphuroui 
ftunefr  B3.  on  diarcoal  melts  to  a  globule,  which  boils  with  spirting;  with  soda  is  reduced  to 
metallic  copper.    Soluble  in  nitric  add. 

Obs.-— Corawall  affords  splendid  crystals  where  it  occurs  in  vems  and  beds  with  other  ores  of 
copper,  and  especially  near  St.  Just.  It  occurs  also  at  Fassnetbum  in  Haddingtonshire,  in  Ayr- 
shire, and  in  Fair  Island,  Scotland.  The  compact  and  massive  varieties  occur  in  Siberia,  Hesse^ 
Saxouy,  the  Bannat,  etc.;  Mt  Catini  mines  in  Tuscany;  Mexico,  Peru,  Bolivia,  Chilil  Near 
Anghia,  Tuscany,  a  crystal  has  been  obtained,  weighing  half  a  pound. 

In  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at  Simsbury  and 
Cheshire,  Ck>nn.;  also  at  Schuyler's  mines,  N.  J.  Bristol,  Ck>nn.,  affords  large  and  brilliant 
oystals,  C  79-81;  fig.  80,  a  crystal,  with  its  striie  and  irregularities,  compounded  by  two 
different  methods.  Another  crystal  has  a  small  octahedral  plane  situated  obliquely  upon  the 
intersection  of  1,  i,  and  adjoining  the  brachydiagonal  section,  which  is  probably  the  plane  }-2. 
2-i  A  2^  in  the  Bristol  crystals =125**  43'.  In  Virginia,  in  the  United  States  copper  mine  district 
Blue  Ridge,  Orange  Ca  Between  Newmarket  and  Taneytown,  Maryland,  east  of  the  Monooacey, 
with  chalcopyrite.  In  Arizona,  near  La  Paz;  in  N.  TV.  Sonora.  In  Nevada,  in  Washoe,  Hum- 
boldt)  Churchill  and  Nje  Cos. 

The  ArfferU  en  epis  or  Oitivre  apidforme  of  Haiiy,  which  is  merely  vegetable  matter  impregnated 
with  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Mahoopeny,  Penn. 

Under  Uie  name  Ouprane^  Breithaupt  separates  the  larger  part  of  the  specimens,  referred  to 
chalcocite,  on  the  ground  alleged  that  they  are  Jiexagonai  instead  of  orthorhombic,  and  have  a  lower 
spedfic  gravity.  He  g^ves  for  the  angle  between  the  base  and  a  pyramidal  face  117*"  63'  approxi- 
mately, and  G.=6'5~5*586  of  the  mineral  from  12  different  localities.  He  cites  ScheerePs  two 
analyses  above  of  the  Tellemark  mineral.  Otiier  localities  mentioned  are  Kongsberg  in  Norway, 
near  Freiberg,  Sadisdorf^  Deutech-Neudorf,  in  Saxony ;  Schmiedeberg  in  Silesia ;  Hettetedt  and 
Sangerhausen  in  Thuringia;  near  Siegen;  Mt  Catini  in  Tuscany;  Bosgolovsk  in  Siberia f  Karga- 
linsk  Steppes  in  Orenberg;  Cornwall ;  Eleonora  and  Ulrique  in  Mexico;  West  Coa^  of  Africa. 
Breithaupt  is  certainly  in  error  with  regard  to  the  Cornwall  mineral,  as  the  measuremente  of 
Phillips  and  others,  and  recently  of  Maskelyne  (in  a  letter  to  the  author),  conclusively  prove ;  and 
probably  in  error  throughout. 

Beudant's  name,  chaHcosinef  has  priority.  We  change  the  termination  sne,  which  ought  to  bt 
out  of  the  science,  and  substitute  e  for  &  Chalcite  (xa^Kiuf  in  Greek),  Aristotle's  name  for  th« 
common  ore  of  Cyprus,  cannot  be  employed  in  modem  mineralogy,  because  it  has  the  same  f)ro> 
nundation  with  ccUcOe.  But  with  the  added  syllable,  used  above,  this  objection  does  not  hold. 
Moreover,  the  word  thus  altered  does  not  imply  an  identity  of  the  species  with  that  of  Cyprus, , 
about  which  there  is  yet  much  doubt 

Alt. — Oocurs  altered  to  chalcopyrite,  bomite,  oovellite,  melaconite. 

Specimens  are  often  penetrated  with  the  covellite,  or  indigo-copper,  resulting  from  the  alten^ 
tk>n.  (A)  IHgentie  of  Breithaupt  (I  c.)  is  probably  a  mineral  of  this  kind.  Plattoer  obtained  BJ^ 
70*2  of  copper  and  0**24  o€  silver,  whence  the  formula  6u  8  +  2  6u  8*,  making  it  a  compound  of 
1  chalcocite +2  covellite.  Localities  mentioned  are  ^ngerhausen  in  Thuringia;  Szaska  in  Tran- 
^Ivania;  in  the  Government  of  Orenburg;  Platten  in  Bohemia;  Angola,  W.  Coast  of  Africa; 
Chili,  with  cuproplumbite. 

(B)  Oarmmiiie  of  Hahn  (L  &X  ^^^o™  Carmen  island,  in  the  Gnlf  of  California,  approaches  digenite. 
It  is  an  impure  chalcocite,  containing  visibly,  as  the  author  finds  after  personal  examination,  mu<di 
coveQite.  Hahn  analyzed  the  mass  by  first  separating  into  two  parts,  one  soluble  in  muriatic 
add,  and  the  other  not ;  and  the  former  was  then  analyzed,  and  the  composition  obtained  giveu  as 
that  of  carmenito;  it  was  S  26*22,  Sb  0*97,  Cu  71*30,  Fe  1*37,  A^  0*05,  gangue  0*77  =  100*08^ 
corresponding  to  1  chalcocite  + 1  covejlite. 

(C)  Habsisitb  of  Shepard  (Rep.  on  Canton  Mine,  cited  in  Am.  J.  Sci.,  IL  zxil.  266  and  Prat; 
Am.  J.  Sd.  II.  xxiii.  409),  from  i  anton  mine,  Georgia,  and  later  found  at  the  Polk  Co.  copper 
mines  in  £a8t  Tennessee,  is  chalcodto  with  the  doavage  of  galena,  and,  as  Genth  1ik4  proved,  is 
pseudomorphous  after  galena.  Genth's  many  analyses  of  the  Tennessee  mineral  (Am.  J.  ticu  IL 
ixxiiL  194)  show  a  variation  in  composition  tVom  that  of  chalcodte  to  that  of  a  mixture  with  2^ 
p.  a  of  galena.  Unaltered  galena  has  been  observed  within  crystals  of  harrisite  both  at  thA 
Georgia  and  Tennessee  localities.  Ito  color  is  dark  lead-gray  and  bluish-black.  As  G«ntii 
obsf  orvefl,  it  is  related  to  the  so-called  a^ptvphmbiU  (p.  42). 
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Artl£— The  doable  sulphftte  of  oopper  and  iron,  in  carbonated  water 
animal  matter,  afforded  Gages  malachite,  selenite,  and  some  chalcodte. 


oon'.Aaikini;  outreooibk 


62.  STROBUmSRim.  Silberknpferglanz  ffausnu  db  Strtnn.,  GeL  Ans.  06tt,  iL  1249,  18ie 
Argent  et  cniyre  snlAir^  Boumon^  Cat,  212,  1817.  Sulphuret  of  Silyer  and  Copper.  Argentif 
erous  Sulphnret  of  Copper.  Cniyre  sulfure  argentifdre  jFV*.  8trome7erine  BeueL,  Tr.,  iL  410, 
1832.    Strome7erite  Sh^.^  u.  211,  1835. 

Orthorhombic :  isomorphous  with  chal'»,ocite.  /A  T=:119^  35'.  Observed 
planes  0,  i-i,  H  J;  (?AJ=154°  16',  (?Af?=155**  7',  Also  massive, 
compact. 

HL.=2-5— 3.  G.=6-2— 6*3.  Lustre  metallic.  Color  dark  steel-gray. 
Streak  shining.     Fracture  subconchoidal. 

Oomp. — (Ag  €n)  S,  or  Ag  S + €u  S=:Sulphurl5*8.  silyer  63*1,  oopper  31*1 = 100.  Analyses :  1.. 
W.  J.  Taylor  (Proc.  Aa  Philad.,  Not.,  1859) ;  2,  Stromeyer  (8ohw.  J.,  ziz.  326) ;  3,  Sander  (Pogg;,' 
iL  813);  4—7,  Domeyko  (Ann.  d.  M.,  IT .  iiL  9) ;  8,  9,  P.  Collier  (private  contrib.) : 


S 

Ag 

Cu 

Pe 

1.  Oopiapo 

16-35 

69-59 

11-12 

2-86=99*92  Taylor. 

2.  Sdhlangenberg,  Siberia 

15*782  52*272  30*478  0*333=98*865  Stromeyer. 

8.  Budelstadt,  Silesia 

15-92 

52-71 

30-95 

0*24=99*82  Sander. 

4.  &  Pedro,  ChiU 

17*83 

28*79 

63-38 

=100  Domeyka 

6.  Catemo,        " 

19-93 

2404 

63*94 

209=100  Dome^o. 

«.        "            " 

20*53 

16-58 

60  58 

2-31  =  100  Domeyko. 

7.        "            ^ 

21*41 

12-08 

63-98 

2*63=100  Domerko. 

S.  Arizona 

19-44 

14*05 

64*02 

0-48,  Hg  1*30=99-29  Collier. 

9.        « 

19-41 

7*42 

72*73 

0*33=99-89  OoUier. 

Domeyko^s  analyses  indicate  a  large  proportion  of  the  copper  sulphid.  No.  4  containing,  along 
with  AgS,  as  Rammelsberg  shows  (lCin.Chem.,  54X9euS;  5,  6€uS;  6,4€fa  8;  7,  sead 
Taylor's  analysis  oorresponds  to  (Ag»  ^  Fe)  & 

Pyr^  etc. — Fuses,  bnt  gives  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulphurous 
Amies.  B.B.  on  diarooal  in  O.F.  fuses  to  a  semi-malleable  globule,  which,  treated  with  the  fluxes, 
reacts  strongly  for  copper,  and  cupelled  with  lead  gives  a  silver  globule.    Soluble  in  niinc  add. 

Obs.— Found  associated  with  chalcopyrite  at  Schlangenberg,  near  Kolyyan  m  Siberia ;  at  Ba« 
delstadt,  Silesia ;  also  in  CMi ;  at  Combavalla  in  Peru ;  at  Heintzelman  mine  in  Arisona. 

Named  after  Stromeyer,  by  whom  the  mineral  was  first  analyzed  and  established. 

63.  STSRNBSRanZI.  EaitL,  Trans.  Boy.  Soa,  Ed.,  1827,  and  Brews!  J.,  vil  241 

Orthorhombic.  7a/=119°  30',  0  A  1-1=124^  49', 
B.  &  M.;  a:&:c=l-4379:l  :  1-7145.  OM- 
121°,  (?  A  2=106°  43',  /?A2-i=120°  48'.  Stria 
of  0  macix)dia§onal,  of  sides  horizontal.  Cleava^ : 
basal  highly  eminent.  Commonly  in  implanted  crystals,  forming  rose-like 
or  fan-like  aggregations.     Sometimes  compound  parallel  to  /. 

H.=l--l-5.  Ci.=4"215.  Lustre  of  0  brightly  metallic.  Color  pinch- 
beck-brown, occasionally  a  violet-blue  tarnish  on  1  and  2.  Streak  black. 
Opaque.  Thin  laminss  flexible ;  may  be  smoothed  down  by  the  nail  when 
bent,  like  tin  foil.    Leaves  traces  on  paper  like  plumbago. 

Oomp.»Ag  S+8  Fe  S  +  Fe  S*=4  (i  Ag+f  Fe)  S+Fe  S*=Sulphur  30-4,  sDver  34*2,  iron  3ft*4 
=100.  Batio  of  sulphur,  iron,  and  silver  more  exactly  6:4:1.  Analysis  by  Zippe  (Pogg.,  zz?iL 
180): 

Sulphur  30-0       SUver  33'2        Iron  36*0=99*2. 

P3rr«,  etc. — ^In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  gives  off  sulphur  and  fliaea 
lo  a  magnetlo  globule,  the  suriaoe  of  which  shoTt  separated  metallio  silver.    The  washed  mia 
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enl,  treated  with  the  flnxesi  gives  reaotion  for  iron ;  on  obarooal  yields  a  gbbnle  of  metallic  a&i  er 
Sdable  in  aqna-regia  with  separation  of  sulphur  and  ohlorid  of  sUver. 

Oba.— Occurs  with  ores  of  silver,  particularly  pyrargyrite  and  stephanite,  at  Joachimsthal  ia 
Bohemia,  and  Johanngeoi^genstadt  in  Saxony.    Named  after  Ck>unt  Gasper  Sternberg  of  Prague. 

The  FlejdbU  aiiver  ore  (Argeni  tndfure  fladble  Bourn.,  Bieasanier  SUberglanz)  from  Himmelaf  urst 
mine,  near  Freiberg,  is  referred  here.  According  to  Brooke  &  Miller  the  figure  by  Phillips  ia  a 
distorted  figure  of  argentite. 

The  angles  of  stembergite,  above  given,  are  from  very  perfect  crystals  iu  Mr.  Brooke's  ooUeo- 
tion,  whidi  were  formerly  in  the  possession  of  C!ount  Bournon  (B.  &  M.,  p.  180).  The  plane  3-118 
on  Uie  edge  of  0  A  i-f ;  and  besidea  this,  there  is  another  10-i,  represented  by  these  authors,  with 
also  the  macrodome  6-t^  and  the  pyramid  2-2. 

6 A,  OINNABAR.  Ktv^ofn  (ft,  Spain)  Theophr.  ^Aftftiov  Dioacor.  Mmium  Vtbnto,^  PUn.  Mmium 
sativum,  Germ.  Bergnnober,  AgriCj  Interpr.,  466,  1646.  Cinnabar;  Sulphuret  of  Mercury. 
Zinnober,  Schwefelqnecksilber,  Merkur-Blende,  Germ. 

Khombohedral.  IiAR=92°  S6\RaO=:12T' &  ;  a=zl'1448.  Observed 
planes :  rhombohedrons,  i,  J,  |,  |,  i,  |,  f  H.  |,  |,  ^,  2,  ^,  4,  4,^,  8,  ^, 
-4,  -2,  -^  -a,  -*,  -i,  -f ,  -j^,  -J ;  pyramids,  22,  62 ;  scalenohedron  ^^: 
and  also  0,  I.  Also  granular,  massive;  sometimes  forming  superficial 
coatings. 

4A4=10r  58'  83 

|A|=110     6 

OaI=90 

/A  7=120 


0Ai=U6' 
<?A|=138 
(?a1=133 
<?A2=110 
(9a2=  71 


32' 

36 
24 
43 

48 


Fracture  subcon 
t)r^nary  refraction  2-854 


Cleavage;  ly  very  perfect.    Twins:  composition- 
face  0. 

H.=2— 2.5.  G.=8-998,  a  cleavable  variety  from 
N'eumarktel.  Lustre  adamantine,  inclining  to  metal- 
lic when  dark  colored,  and  to  dull  in  friable  varieties. 
Color  cochineal-red,  often  inclining  to  brownish-red 
and  lead-gray.  Streak  scarlet,  subtransparent,  opaque, 
choidal,  uneven.  Sectile.  Polarization  circular.  '^"^•-- 
extraordinary  3'201,  Descl. 

Var. — 1.  Ordinary:  either  (a)  erysialUzed;  (b)  TTUUstve,  granular,  or  ocmpact,  bright  red  to 
reddish-brown  m  color ;  (c)  earthy  and  bright  red. 

2.  EepaUc  (QueoksUberleberorz  and  Quecksilberbranderz,  CfenrLj  Inflammable  cinnabar^  of  a 
liTer-brown  color,  with  sometimes  a  brownish  streak,  occasionally  slaty  in  structure^  though  com- 
monly granular  or  compact  Cinnabar  mixed  with  an  organic  substance  called  idriaUne  (q.  t.) 
occurs  at  Idria. 

The  oorcUUnerz  of  Idria  is  a  curved  lAmellar  variety  of  hepatic  cinnabar. 
Oomp.— Hg  S  (or  Hg*  S';=Sulphur  13*8,  quicksilver  86*2=100.    Sometimes  impure  from 
olay,  oxyd  of  iron,  bitumen.    Analyses  :  1,  2,  Klaproth  (Beitr.,  iv.  14);  3,  John  (John's  Gh.  Unt, 
L  252);  4,  5,  Schnabel  (Bamm.,  4th  SuppL,  269);  6,  A.  Beoley  (J.  Gh.  Soc.,  iv.)i  7,  Klaprotb 
(Beitr.,  iv.  24): 

S  Hg 

85*00=99-26  Klaproth. 

84*50=99'26  Klaproth. 

78-4, 3Pe  1-7,  3fcl  0-7,  Co  1-3, 16ln  0*2=100  John. 

86-79=100-46SchnabeL 

84-55,  gangue  1*02=99'35  SchnabeL 

69-36,  Fe  123,  Ca  1-40,  il  061,  %  0'49,  SX  14-30  Bealey. 

81-80,  S?e  0*2,  £l  0-56,  On  0*02,  Si  0*65,  0  8*3-99-27  Klaproth. 

Pirr. — In  the  dosed  tube  a  black  sublimate.  OareAilly  heated  in  the  open  tube  gives  sulphur 
NS  ftimes  and  metallic  mercury,  condensing  in  minute  globules  on  the  cold  walls  of  the  tube 
GLB.  on  charooal  wholly  volatile  if  pure. 

Obs.— Cinnabar  oocars  in  beds  in  slate  rocks  and  shales,  and  rarely  in  granite  or  porphyry.    I  - 


1.  Neumarktel 

14-26 

2.  Japin 

14-75 

17-6 

4.  Westphalia 

13-67 

6.  Wetzar 

18-78 

6.  California 

11-38 

7.  Idria,  h^KUie 

18*76 
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has  been  obserred  in  yeins,  with  ores  of  iron.  The  Idria  mines  are  in  the  Oarboniferons  fbmift 
tion ;  those  of  New  Almadeii|  Galifomia,  in  partially  altered  Cretaceous  or  Tertiary  beds. 

Qood  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolfstein  in  the  Palatinate; 
also  in  Japan,  Mexico,  and  Brazil  The  most  important  European  beds  of  this  ore  are  at  Almaden 
tn  Spain,  and  at  Idria  in  Camiola,  where  it  is  usually  massive.  It  oocnrs  at  Reichenau  in  Uppef 
Carinthia ;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylvama ;  in  gray  wacko  at  Windiacfa 
Kappel  in  Carinthia ;  at  Neumarktel  in  Camiola ;  at  Ripa  in  Tuscany ;  at  Schemnitz  in  Hungary  • 
In  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan ;  8an  Onofre  and  elsewhere  in  Mexico ; 
at  Huanca  Yelica  in  Southern  Peru,  abundant ;  in  the  Provinces  of  Ooquimbo ;  Copiapo  in  Chili ; 
forming  extensive  mines  in  California,  in  the  coast  ranges  at  different  points  fh>m  Clear  lake  in  the 
north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  8an  Luis  Obispo  in  the  south,  the  prin- 
cipal mines  in  which  region  are  at  Kew  Almaden  and  the  vicinity,  in  Santa  C3ara  Co.,  about  60  m. 
B^E.  of  San  Francisco.    Also  in  Idaho,  in  limestone,  abundant 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by  sublimalioii. 
When  pure  it  is  identical  with  the  manufactured  vermilion  of  commerce. 

The  above  figure  is  from  an  elaborate  paper  by  Schabus,  Ber.  Ak.  Wien,  vi.  68. 

The  name  Cinnabar  is  supposed  to  come  firom  India^  where  it  is  applied  to  the  red  resin,  drag- 
on's blood.  The  native  cinnabar  of  Theophrastus  is  true  cinnabar ;  he  speaks  of  its  affording 
qnioksilver.  The  Latin  name  of  cinnabar,  Tntntum,  is  now  given  to  red  leadj  a  substance  which 
was  early  used  for  adulterating  cinnabar,  and  so  got  at  last  the  name.  It  has  been  said  (King  on 
Precious  Stones)  that  the  word  mine  (miniera,  liaL)  and  mineral  oome  from  the  Latin  for  quicksilver 
mine,  miniaria  (Fodina  miniaria). 

66.  TZmHANMITB.    Selenquecksilber  Marx^  Schw.  J.  liv.  223, 1828.    Selenid  of  Meroniy. 
Selenmercur,  Tiemannit^  Naumann,  Min.,  425, 1866. 

Massive ;  compact  granular.     Cleavage  none. 

H.=2-6.  G.  =  7-1 -7-37,  Clausthal;  7*274,  fr.  Tilkerode.  Lustre 
metallic.     Color  steel-gray  to  blackish  lead-gray. 

Oomp. — Selenid  of  mercury.  Perhaps  Hg  Se=Selenium  28*4,  mercury  71*6=100;  but  the 
analyses  correspond  mostly  to  Hg*  Se*=Selenium  248,  mercury  76*2=100.  Anal.  4  rives  Hg* 
Be**.  Analyses:  1,  2,  Kcrl  (B.  H.  Ztg.,  1852);  3,  Rammelsberg  (Pogg.,  IxzxviiL  39);  < 
HohiiltE  (Bamm.  Hin.  Oh.,  1010): 

So         S        Hg 

1.  Zorge  21*27    036    66*52,  quarts  10*2 ^=99-57  KerL 

2.  "  2405    0*12    72-26,      "        2*86=99*74  KerL 

8.      "  26*5     74-5=100  (quartz  ezduded)  Bamm. 

4.  Tilkerode         23*61     0*70    7402=98-33  Schults. 

Pyr.—  Decrepitates  in  the  dosed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  bladk  sob* 
limate,  \«.t^  the  upper  edge  reddish-brown;  with  soda  a  sublimate  of  metalUc  mercury.  In  the 
ooen  tuci  emits  the  odor  of  selenium,  and  forms  a  black  to  reddish-brown  sublimate,  with  a  border 
of  white  selenate  of  mercury,  the  latter  sometimes  fhsing  into  drops.  On  charcoal  volatilises, 
coloring  the  outer  flame  azure-blue,  and  giving  a  lustrous  metallic  coating. 

Obs. — Occurs  with  cbaloopyrite  near  Zorge  in  the  Harz;  at  Tilkerode;  near  Clausthal;  in 
Oalifomia,  in  the  vidnity  of  Clear  lake.    Named  after  the  discoverer,  Tiemann. 

A.  ONononB  of  Haidmger  (Selenechwrfelquecksflber  H.  Bose,  ICerkiixglans  Breith.,  Char.,  ]8S3\ 
from  San  Onof^  MezioOk  first  made  known  by  Del  Bio,  is  either  a  compound  or  mixture  of  selenid 
and  sulphid  of  meitsuiy.  H.  Rose  obtained  (Pogg..  xlvi.  S15,  1839)  Se  649,  S  lO'SO,  Hg  81  63= 
98*1 2,  c  rr  spending  to  Hi;  So  +  4  H^  S.  It  is  a  tine  granular  ore,  of  a  dark  lead  gray  color,  shin- 
ing when  rubbed.     G.=5'56,  Del  Rio;  powder  soils. 

66.  MILLBRITE.  Haarkies  (as  avar.  of  Sdiwefelkies)  Wenk,  Bergm.  J.,  383,  1789;  (fr. 
Johanng.)  Hoffmann,  id.,  176,  1791.  Fer  sulfure  capillairo  (asa  var.  of  Pyrite)  K,  Tr.,  iv.  1801. 
Capillary  Pyrites.  Gediegen  Nickel  Klapr^  Beitr.,  v.  231,  1810.  Schwefehiickel  Ben,;  Arf- 
Mfifon,  Ac  H.  Stodth.,  1832,  427.  Nickelkies  Germ.  Sulphuret  of  Nickel  Nickel  sulfVir^  iV 
Harkise  BeucL,  Tr.,  iL  400,  1832.  Oapillose  Chapman^  Min.,  185, 1843.  Millerit  HaicL^  Handl^ 
Ml,  1845.    Tridiopyrit  CRack^  Syn.,  43,  1847. 

Rhombohedral.      ^A^=144°    8',    Miller.      a=0-32955.      Observed 

f lanes :  rhombohedral  H,  —1,  |,  — i,  — 3 ;  priBmatic  /,  i-2,  i-J ;  IiAl= 
10^  60^  /A3=138°  47',  i Ai=161°  22',  OAll=l&r  10'. 
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Cleavage :  rhombohedral,  perfect.  UBual  in  capillary  cryBtals.  Barely 
in  columnar  tufted  coatings,  partly  semi-globular  and  radiated. 

H.=3— 3-5.  G.=  4-6— 6-65;  5*65  fr.  Saalfeld,  Ramm. ;  4-601,^  fr.  Jo- 
aehimsthal,  Kenn^ott.  Lustre  metallic.  Color  brass  yellow,  inclining  to 
bronze-yeUow,  with  often  a  gray  iridescent  tarnish.  Streak  bright. 
Brittle. 

Oomp.— Ni  S=Siilp1iiir  35*1, nickel  64*9=100.  Analyses:  1,  ArlVedson  (Aa  H.  StoddL,  1822, 
4^7);  2,  Bammelsberg  (Ist  SnppL,  67} ;  8,  Genth  (Am.  J.  SoL,  IL  xxxiU.  195): 

8         Ni       CJo      Fe       On 

1.  34-26    64-36 =9861  AriVedson. 

2.  Saalfeld  35-79    61*34  1-73    1 14= 100  Bamm. 

3.  Gap  mine,  Pa.  35*14    63-08    0*58    0-40    0*87,  gangue  0-28= 100*35  Q. 

A  parfij  altered  mUlerite  afforded  Genth  (L  c.)  S  33*60,  Ni,  Go  69*96,  Fe  1*32,  Gu  4*63,  gangae 
0-64=100*05. 

P]^.,  etc. — ^In  the  open  tube  sulpharous  Aimes.  B.6.  on  charcoal  fuses  to  a  globule.  When 
roasted,  gives  with  borax  and  salt  of  phosphorus  a  violet  bead  in  O.F.,  becoming  gray  in  R.F: 
from  reduced  metallic  nickel  On  charcoal  in  R.F.  iho  roasted  mineral  gives  a  coherent  metollia 
mass,  attractable  by  the  magnet  Most  varieties  also  show  traces  of  copper,  cobalt,  and  iron  with 
the  fluxes. 

Oba. — Occurs  in  capOlaiy  crystals,  in  the  cavities  and  among  crystals  of  other  minerals.  Found 
at  Joachimsih^  in  Bohemia;  Johaungeorgenstadt ;  Przibram;  Biechelsdorf;  Andreasburg;  Him* 
melfahrt  mine  near  Freiberg;  Marienberg  in  Saxony;  Cornwall,  and  other  places.  Near  Mer- 
thyr  l^dvil,  at  Dowlais,  it  is  found  in  regular  crystiUs,  occupying  cavities  in  nodules  of  spathic 
iron. 

Occurs  at  the  Sterling  mine,  Antwerp,  N.  T.,  in  capillary  crystals  with  spathic  iron ;  the  largest 
crystal  yet  observed  was  about  a  fifth  of  a  line  in  diameter,  and  in  some  cases  crystals  of  spathic 
iron  are  transfixed  by  the  needles  of  milleiite  (Am.  J.  Sd.  XL  ix.  287) ;  in  Lancaster  Co.,  Pa.,  at 
Gap  mine,  with  pyrrhotite,  where  it  occurs  in  coatings  of  a  radiated  fibrous  structure,  from  a  Ime 
to  a  third  of  an  inch  thick,  often  with  a  velvety  surface  of  crystals,  or  tufts  of  radiated  needles. 

The  capiUary  pyrites  (Haarkies)  of  Werner  was  true  millerite,  flrom  Johanngeorgenstadi,  accord- 
ing to  Hoffman  (Min.,  iv.  168,  1817).  But  capillary  pyrito  and  marcasite  have  sometimes  gone  by 
the  same  name. 

67.  TROHJTB.    ^rnhotite  pt    Protosulphid  of  iron.    Sulphid  of  iron  of  Meteoritei.    TroOit 
SaitL,  Ber.  Ak.  Wien,  xlvlL  288, 1868. 

Eesembles  pyrrliotite.     Observed  only  massive. 

H.=4:-0.  G.=4-75-4-82 ;  4-787,  fr.  Seelaagen,  Eamm. ;  4-817,  fr.  Sevier 
Co.,  Ramm. ;  4*76,  fr.  Knoxville,  Smith.  Color  tomback-brown.  Streak 
black. 

Ooittp.-~Fe  8  (or  Fe'  S')=r3alphur  86*36,  Iron  68*64=100.  It  thus  differs  from  pyrrhotite  in 
being  a  true  protosulphid.  Analyses:  1,  J.  L.  Smith  (Am.  J.  Sd.,  II.  six.  166);  2,  Bommelsbeig 
Vo&h  Izziv.  62);  8,  4,  id.  Ob.,  cxxi.  366): 

8  Fe  m        Oa 

1.  Enox?me,  Tenn.  86*67        62*38        0*32        **.,  Si  0*66,  Cu  0-08=:98-91  Smith. 

a.  Seelasgen  37*16        62*84       --=100*Ramm. 

8.  Sevier  Co.,  Tenn.  36*39        62*66        1*96^      ^=100  Bamm. 

4  "  "  86*64        61*80        1*66*       —=100  Bamm. 

*  Ezdading  impuritiea.    ^  With  some  oobalt 

Pyr.,  eto. — Same  as  for  pyrrhotite. 

Om.— Almost  all  iron  meteorites  oontain  this  sulphid  of  Iron  In  nodiiles  disseminated  more  oi 
Imp  spermgly  through  the  mass. 

Ifamed  after  Domfaiioo  Troilj,  who,  in  1766,  deseribed  a  meteorite  that  fell  that  year  at  Alliaroto 
in  Modena,  and  which  contains  this  species.  The  meteorite  resembles  much  that  of  Westoi^ 
Oonn.,  in  general  appearance 
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68.  PTRRHOTITB.  YattenkieB,  Pyrites  fUsca^  Ifinera  hepatioaj  pt.,  WcUL,  llin^  209,  813, 
1747.  Pyrites  en  prLsmes  hezagonales  IbraL^  Gat.  1772 ;  B(narfL  de  Lislo's  Crist,  iiL  243, 1783 
ICagnetischer-Kies  Wem^  Bergm.  J.,  383,  1789.  Magnetic  Pyrites  KvrvHm^  1796.  Magnetic 
Solphuret  of  iron.  Magnotkies  Oerm,  Fer  sulAir^  magn^tique  Fr,  Leberkies  pt.  Germ, 
Leberkies  Leonk^  Handb.,  665,  1826.  Leberkise  Beud,^  Tr.,  iL  404^  1832.  MagrHetopyrita 
Glocker,  Grundr.,  1839.    Pyrrotin  pt,  Magnetischer  Pyrrotin,  SreiOu,  J.  pr.  CIl,  iy.  265,  1835. 

Hexagonal     (?  A  1=135°  8';  a=0-862.     Observed  planes:  0,  /,  J,  1, 
1-2,  2-2,  i'2. 

(?A1=90°. 

(9  A  2=116    28'. 

Cleavage :   (?,  perfect ;  /,  less  so.     Commonly 
massive  and  amorphous ;  structure  granular. 

H.=3-5-4-5.     G.=4-4-4-68.     Lustre  metal- 
lic.    Color  between  bronze-yellow  and  copper- 
red,  and  subject  to  speedv  tarnish.     Streak  dark 
grayish-black.    Brittle.    !)\Iagnetic,  being  attract 
able  in  fine  powder  by  a  magnet,  even  when  not  affecting  an  ordinary 
needle. 


O  A  2-2=119°  53; 
2  A    2=126    62'. 


1  A  1=138°  48'. 
7a  7=120. 


Var. — 1.  Ordinary,  Q-.  fr.  Kongsberg,  4*584  Kenngott;  fr.  Bodenmais,  4'546  Schaffgotach;  fir. 
Haizburg,  4*580  Ramm. ;  fr.  Xalastoc,  Mexico,  4*564  Bamm. ;  fr.  Trumbull,  Ct,  4*640  Ramm. 

2.  Niecoli/erous,   Or,  of  Klef^a,  4*674  Berz  ;  of  Hilsen,  4*577  Ramm ;  of  Gap  mine  4*543  Ramm. 

Oomp.--(l)  Mostly  Fe'  8"=6  Pe  S  +  Pe  S*=Sulphup  39*5,  iron  60*5=  1 00;  but  varying 
to  Fe"  8'=7  Fe  S+Fe  S',  Fe»  S"=8  Fe  S-»-Fe  S',  Fe"  8"=9  Fe  S  +  Fe  8'.  Tlie  species  is  iao- 
morphous  with  Gd  3  (greenockite),  and  Frankenheim  wrote  the  formula  Fe  S ;  yet  no  native 
pyrrbotite,  except  that  of  meteorites  (iroilUe),  gives  this  composition.  Berzelius  found  that  on 
heatiug  pyrite  it  was  reduced  to  Fe^  8",  and  not  to  Fe  8.  Rammelsberg  obtained  in  the  same  way 
Fe^  8*,  and  the  other  ratios  of  pyrrhotite. 

Analyses:  1,  Stromeyer  (Gilb.  Ann.,  xviiL  183,  209);  2,  3,  Plattner  (Pogg.,  xlvii.  369);  4^  6, 
Berthier  (Ann.  d.  M,  IIL  xi  499);  6,  H.  Rose  (Pogg.,  xlvii.);  7,  Schafigotsch  (Pogg.,  L  533);  8, 
btpomeyer  (1.  a) : 

7.  Bavaria   8.  Bareges 
[89*41]  43-63 


1.  Harz 

2.  Brazil 

3.  Fahlun 

4.  Sitton 

5.  Sitten 

6.  Bodenm. 

8ulphur     40'15 

40*43 

40*22 

39*0 

4«'*2 

38*78 

Iron           59*86 

59*68 

69*72 

61*0 

59*8 

60*52 

60-59 


56*37 


10000 St.  10006  P.  99*94  P.  1000  B.   100*0  B. 
•  With  0-88  ■Uc«=100*12. 


100  Sob. 


100  St 


Rammelsberg  found  (Pogg.,  cxxL  337)  in  the  P.  of  Harzburg,  Fe  60*00—60  88,  G.=4*58;  of 
Trumbull,  Gt.,  61*03  (mean  of  8  auaL),  G.=4*64;  Harz  (Treseburg,  same  as  anal.  1  above),  Fe 
69*21,  G.=4*513.  For  other  analyses,  see  Middleton,  PhiL  Adag.,  IIL  xxviiL  352;  Baomert)  Verb, 
nat  Ver.,  Bonn,  xiv.  Ixxxv. ;  N.  de  Leuchtenberg,  BulL  Ac.  St  Pet,  viL  403. 

Analyses  of  niccoliferous  pyrrhotites:  1,  Berzelius  (Jahresb.,  xxi,  184);  2,  Scheerer  (Pogg;., 
Iviii  318);  3,  Rammelsberg  (Min.  Gh.,  113);  4,  5,  6,  id.  (Pogg.,  cxxl  361): 

Go 


s 

Fe 

Ni 

88*09 

57-64 

3*04 

40*46 

66*03 

2*80 

39*95 

58*90 

2*60 

40*03 

55*96 

3*86 

40*27 

66*57 

3*16 

38*59 

55*82 

6*59 

1.  Klefva 

2.  Modum 

3.  ? 

4.  Horbach 

5.  Hilsen 

6.  Gap  Mine,  Pa. 

Streoker  found  nickel  in  a  hexagonal  pyrrhotite  from  Snaram  in  Norway  (B.  H.  Ztg.,  xviL  3Mi 

P3rr.,  etc. — Unchanged  in  the  dosed  tube.   In  the  open  tube  gives  sulphurous  acid.    On  char* 

cool  in  R.F.  fuses  to  a  black  magnetic  mass ;  in  O.F.  is  converted  into  red  oxyd,  which  with  fliUDea 

gives  only  an  iron  reaction  when  pure,  but  many  varieties  yield  small  amounts  of  nickel  and 

cobalt    Decomposed  by  muriatic  aod,  with  evolution  of  sulphuretted  hydrogen. 


0*09,  Mn  0*22,  Gu  0-45=99*53  Ben. 

,  Gu  0*40, =99*69  Scheerer. 

=101*45  Ramm. 

=99*85  Ramm.,  G.=about  4*7. 

=100  Ramm. 

=100  Ramm. 
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ObL— Oooora  ftt  Kongsberg,  Modum,  Snaram  Hilsen,  in  Norway :  Kief ra  in  Sweden ;  Andreas- 
be^  and  Troseburg,  Hara ;  Bodenmais  in  Bavaria ;  Breltenbrunn,  Fahlun,  Joachimathal,  N.  Ta- 
gilsk ;  Minas  Geraes  in  Brazil,  in  large  tabular  crystals ;  the  lavas  of  Yesavius;  Cornwall ;  Appin 
in  Argyleshire. 

In  N.  America,  in  Vermont,  at  StaflFord,  Corinth,  and  Shrewsbury;  in  many  parts  of  Massacbu* 
setts ;  in  Connecticut,  in  Trumbull  with  topaz»  in  Monroe,  and  elsewhere ;  in  K.  York,  H  m.  N. 
of  Port  Henry,  Essex  Co. ;  near  Natural  Bridge  in  Diana,  Lewis  Co. ;  at  CNeil  mine  and  else- 
where in  Orange  Co.  In  N.  Jersey,  Morris  Co.,  at  Hurdstown,  deavable  massive.  In  Pennsyl- 
vania^ at  the  Gap  mine,  Lancaster  Co.,  niocoliferous.  In  Tennessee,  at  Ducktown  mines,  abun- 
dant   In  Canada,  in  large  veins  at  St.  Jerome,  eta 

The  niocoliferous  pyrrhotite  is  the  ore  that  affords  the  most  of  the  nickel  of  commerce.  At  the 
Oamden  nickel  works  (N.  Jersey)  this  ore  (fh>m  the  Gap  mine)  is  the  principal  one  used,  but 
along  with  niocoliferous  pyrite  and  some  millerite.  Prior  to  1 864,  the  whole  amount  of  pure  mckel 
made  in  the  oountry  was  not  over  100,000  lbs.  Since  then,  up  to  May,  1867,  the  Camden  works 
have  turned  out  105,000  lbs. ;  and  now  they  produce  at  the  rate  of  150,000  lbs.  a  year  (letter 
from  J.  Wharton,  Esq.). 

Named  from  wvfi^rris,  reddUh. 

Alt.— Occurs  altered  to  pyrite  (G.  Bose,  Z&  G.,  z.  98) ;  also  to  limonite  and  siderito. 

(A)  KiKEBBBin  D.  Fbrbea  (PhlL  Mag.,  lY.  xxiz.  0,  1865).    Krodberite  is  a  strongly  magnetic 

lich  Forbes  says  "appears  to  be  principally 


pyrite,  in  copper-colored  crystals,  not  yet  analyzed,  which ^        * .  .        -     . 

a  subsulphid  of  iron."    The  reasons  for  this  opinion  are  not  stated.    Named  after  P.  Kraeber.    It 
was  from  between  Ia  Pas  and  Yungas,  on  the  eastern  slope  of  the  Andes. 

69.  ORBSNOOEZTB.    Greenockite  Jameson,  Ed.  N.  PhiL  J.,  xxviii.  890, 1840.    Sulphuiet 
of  Cadmium  Oamsl,  ib.,  392.   Cadmium-blende.    Cadmium  sulfur^  ly. 

Hexagonal ;  hemihedral,  with  the  opposite  extremes  dissimilar.  0^1 
—186**  24' ;  a=0*824r7.  Observed  planes  as  in  the  annexed  figure,  with 
also  4  and  i-2. 

0  A  i=154^  82'  /A  1=133^  36'  1  A  1,  pyr.,=139°  39' 

0  A  2=117  42  /A  2=152  18  2  A  2,    "    =127  26 

Cleavage :  Ty  distinct ;  .(?,  imperfect.  ^^ 

H.=3-3-5.     Q.=4-8,  Brooke;  4-9 -4-999, Breit-  ^^ 

hanpt ;  4'5,  the  artificial,  Sochting.  Lustre  adaman- 
tine. Color  honey-yellow ;  citron-yellow ;  orange- 
yellow — ^veined  parallel  with  the  axis ;  bronze-yellow, 
fetreak-powder  between  orange-yellow  and  brick-red. 
Nearly  transparent.  Strong  double  refraction.  Not 
thermoelectnc,  Breithaupt. 

Oomp.— Cd  S  (or  Od'S*)=Su]phur  22*3,  cadmium  77*7.  AnaiyBis  by  Connel  (loc.  dt.) :  Sulphur 
S2-58^  and  cadmium  77*80=99-86. 

Pyr.,  etc. — In  the  doeed  tube  assumes  a  carmine-red  color  while  hot  fading  to  the  origina' 
yellow  on  coolinfc.  In  the  open  tube  gives  sulphurous  aoid.  B.B.  on  charcoal,  either  alone  or  with 
soda,  gives  in  B.F.  a  reddish-brown  ooating.  Soluble  in  muriatic  add,  affording  sulphuretted 
Hydrogen. 

Oba.— Occurs  in  short  hexagonal  ciystals  at  Bishoptown,  in  Benfrewshire,  Scotland,  in  a  por 
phyritio  trap  and  amygdaloid,  assodated  with  prehnite :  also  at  Frzibram  in  Bohemia,  on  blende ; 
«t  the  Ueberoth  zinc  mine,  near  Friedensville,  Lehigh  Oo.,  Pa. 

This  spedes  is  related  in  form  to  niccolite  and  breithauptite.  It  has  been  found  as  a  Aimaoo 
product  (Ann.  Oh.  Pharro.,  Ixzxvil  34,  and  Halle  Zeitschr.,  i.  846,  1853). 

Named  after  Lord  Greenock  (later  Bktfl  Oathcart).  The  first  crystal  was  found  near  60  years 
since  by  Mr.  Brown  of  lanfyne,  and  was  taken  by  him  for  blende.    It  was  over  half  an  indi 


70.  WUBTZITB.    a  IHeiel,  a  R,  HL  983,  1861.    Spianterit  Brdih^  B.  H.  Ztg.,  zxl  98,  1862 

zxv.  193. 

Hexagonal.      IsomorphouB  with  greenockite.      O  A  1=129®  (approxi 
matcly)     Occnrring  form  a  quartzoid,  with  occasionally  planes  of  tne  cor 

Digitized  by  VjOOQIC 


60 

rodponding  hexagonal   prism;   the  latter   planes   liorizontallj  striated. 
Cleavage :  basal  and  prismatic. 

H.=3-6— 4.    G.=3*98.  Lustre  vitreous.   Color  brownish-black.  Streak 
brown. 
Oomp.-— Zn  Q,  or  perhaps  more  oorrectlj  Zn'  8*.    Analysis  hy  0.  Eriedel  (L  a) : 
8  Zd        Fe       Fb       Sb       Ca 

32-6        66-6        80        2-7        0*2        lr.=091. 

The  lead  and  antimony  are  firom  the  gangue. 

Pyr.'Same  as  for  sphalerite  or  blende. 

Obs. — ^From  a  silyer-mine  near  Omro  in  Boliyia.  According  to  Breithanpt  (L  c)  a  radiate^ 
blende  from  Przibram  (his  tpiatUerite)  is  hexagonal;  also  that  from  Albergaria  YoUia  in  Por> 
tugal ;  from  Quesbeslta,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crya- 
tala  i-  inch  across. 

Wurtzite  and  sphalerite  are  the  same  compound  under  distinct  ciystalline  forms — a  case  of 
dimorphism. 

Named  after  the  French  chemist,  Adolphe  Wurts. 

Artil^May  be  made  in  crystals  by  a  long  and  high  heating  of  amorphous  blende  (0.  R.,  bdi 
999) ;  or  better  by  subliming  the  blende  in  a  current  of  sulphurous  add,  long,  transparent,  oolor- 
less  hexagonal  prisms  having  been  thus  formed  (ib.,  IxilL  188). 

71.  NIOOOLTTXI.  Elupfemickel  [=FaIse  Copper,  it  resembling  but  not  yielding  copper] 
ffidmef  Anledn.  Malm  og  Berg.,  76, 1694.  Cuprum  Nioolai  [mistaken  trl  of  Kupf.]  J.  Woodward^ 
Foss.,  1728.  Kupfemickel,  Arsenicum  sulphure  et  cupro  mineralisatum,  aeris  modo  rubente^ 
WaU,f  228,  1747.  Nicoolum  ferro  et  cobalto  arsenicatia  et  sulphuratis  min.  (fr.  Saxony)  OransL 
Ak.  H.  Stockh.,  1 751,  1754  (first  disoov.  of  metal) ;  Min.,  218, 1768.  Cuprum  min.  arson,  fulvum 
Linn.j  1768.  Mme  de  cobalt  arsenicale  tenant  cuivre  Sagej  Min.,  58,  1772;  de  LislCf  Crist,  iii. 
135,  1788.  Niccolum  nativum  Bergm.,  Opusc,  IL  440,  1780.  Bothnickelkies,  Arsonicnickel, 
Cferm.  Copper  Nickel,  Arsenical  KickeL  Nidkeline  Beted.,  Tr.,  li.  586,  1832.  Arseniachei 
Pyrrotin  BreUJu,  J.  pr.  Ch.,  iv.  266,  1836.    Nicoolite  Dana, 

Hexagonal;  isomorphous  with  breithauptite.  (? A  1=136®  85';  a: 
0-81944.  Observed  planes,  (?  and  1 ;  1 A  1,  pyr.,=139''  .48'.  Usually 
massive,  structure  nearly  impalpable ;  also  reniform  with  a  columnar 
structure ;  also  reticulated  and  arborescent. 

H.=5— 5*5.  G.=7'33— 7*671.  Lustre  metallic.  Color  pale  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish-black.  Opaque. 
Fracture  uneven.    Brittle. 

Oomp.— Ni  As  (or  Ni'  A8')= Arsenic  65*9,  nickel  44*1=100;  sometimes  part  of  the  anenic 
replaced  by  antimony.  Analyses :  1,  Stromeyer  (QeL  Anz.  Gott.  1817,  204) ;  2,  Pfaff  (Schw.  J., 
zziL  256);  3,  Suckow  (Yerwitt  im  Min.,  58,  Bamm.  4th  Suppl,  122);  4^  Berthier  (Ann.  Gh. 
Phys.,  ziil  52);  5,  Sobeerer  (Pogg.,  Izv.  292);  6,  Ebelmen  (Ann.  d.  K,  IV.  zL  55);  7,  Sohiui* 
bel  (Bamm.  4th  SuppL,  122);  8,  Grunow  (Za  G.,  iz.  40) : 


As 

Ni 

Fe 

Pb 

Go       Sb 

S 

1.  Biechelsdorf 

64'78 

44-21 

0-34 

0-32 

0-40=100  Strom. 

2. 

46*42 

48-90 

0-34 

0-56 

0-80=97-02  Pfaft 

3.           " 

53-69 

45-76 

2-70 

015=102-80  Suckow. 

4.  Allemont 

48-80 

39-94 

0-16     8-00 

2*00=98-90  Berth. 

5.  Krageroe,  G.=7*662 

54-35 

44-98 

0-21 

Cu  0-11 

014=99-79  Seheer. 

6.  Ayor,  G.=7-89 

54*05 

48-50 

0-46 

0-82     0-06 

2-18,  gangue  0-20=100-75  & 
0*48,  Gu  1-44=100  SohnabeL 

!.  Westphalia 

52-71 

45-87 

8.  Sangerhausen 

54-89 

48-21 

0-54 

1-86=99-99  Gnmow. 

An  ore  from  Balon  in  the  Pyrenees  afforded  Berthier  As  33-0,  Sb  27*8,  Ki  88-0,  Fe  1*4,  S  2*8, 
quartz  2-0=100,  in  which  a  large  part  of  the  arsenic  is  replaced  by  antimony. 

Pyr.,  etc.  —In  the  closed  tube  a  faint  vhlte  crystalline  sublimate  of  arsenous  add.  In  the  open 
tube  arsenous  add,  with  a  trace  of  sulphurous  add,  the  assay  becoming  yellovnsh-gpMC*    Ob 


Digitized  by 


Google 


SULPHIDB,   ETO.  61 

diarooal  gives  arsenical  Aimes  and  Aises  to  a  globule,  whloh,  treated  with  borax  glass,  affords,  bj 
miccessiTe  ozydation,  reactions  for  iron,  oobal^  and  nickel    Soluble  in  nltromuriatic  acid. 

Ob8« — Accompanies  cobalt,  silyer,  and  oopper  in  the  Sazon mines  of  Annaberg,  Schneeberg,  eta ; 
ttlso  in  Thuringia)  Hesse,  and  Stjria,  and  at  Allemont  in  Daaphiny ;  occasionally  in  Ck>mwall,  as 
at  Pengelly  and  Wheal  Ohance;  formerly  at  the  Hilderstone  Hills,  Scotland;  at  Ghanardllo^ 
near  Gopiapo^  and  at  Huasco,  ChUi ;  abundant  at  Mina  de  la  Rioja,  Oriocha,  in  the  Argentine 
Ftovinces. 

Found  at  Chatham,  Oonn.,  in  gneiss,  associated  with  smaltite. 

This  is  an  important  ore  of  nickoL 

Named  fh>m  the  contained  metal.  The  name  of  the  species  should  be  formed  from  the  Latin 
word  for  nickel,  niccolum,  proposed  by  Gronstedt,  and  hence  should  be  written  niccolinej  or  bettei 
niecokiet  in  place  of  Beudant^s  nickdine,  Nickdine  and  nickdiferoua  are  not  more  proper  words  than 
would  be  copperine  and  copperiferaua. 

72.  BRBITHAUPnTB.  Antdmonniokel  Sirameyer  &  Sauam^  GeL  Anz.  Gott,  2001,  1883. 
Antimonial  Nickel ;  Antimoniet  of  IHckeL  Hartmannite  Chapman,  Min.,  1848.  Breithauptit 
Raid.,  Handb.,  569,  1846. 

Hexagonal.  0  A  1=136°  15';  a=0-8686.  Observed  planes:  0,  4-,  f, 
/.  O  A  i=153°  38',  0  A  1=123°  55',  In  thin  hexagonal  plates.  Also 
arborescent  and  disseminated. 

H.=5*5.  G.=7*541  Breithaupt.  Lustre  metalL'c.  splendent.  Color  in 
the  fresh  fracture  light  copper-red,  inclining  strongly  to  violet.  Streak 
reddish-broT\*n.    Opaque.    Fracture  uneven — small  subconchoidal.  Brittle. 

Oomp.— Ni  Sb  (or  Ni»  Sb")= Antimony  67*4^  nickel  32*6=100.  Analyaea:  1,  2,  Stromeyer 
(Pogg.,  xjjL  134): 

1.  Sb  63*734        Ki  28*946        9e  0*866        Galena  6*437 =99-988 

2.  69*706  27054  0*842  12*357 =99*959 

Pyr. — In  the  open  tnbe  white  antimouial  fUmea.    On  charcoal  fhsea  in  R.F.,  gives  off  anti- 
monial vapors,  and  ooats  the  coal  white;  if  lead  is  present  a  yellow  coating  near  the  assay; 
treated  with  soda  the  odor  of  arsenic  may  be  dUttingaished  in  most  specimens. 
■  Obs.— Found  m  the  Harz  at  Andreasborg,  with  calcite,  galenite,  and  smaltine.    Has  been 
observed  as  a  furnace  product,  crystaUized. 

Kamed  after  the  Saxon  mineralogist,  Breithaupt 

73.  KANIUTB.    Arseniuret  of  Kanganese  JEbme,  Q.  J.  Sd.,  XL  vl  382.    Kaneit  ITatdL,  Handb. 

669,  1846. 

In  botryoidal  masses,  also  amorphous;  structure  foliated  or  granular.  H.  above  6?  stated  as 
hard.  Q>.=5*55.  Luutre  metallic  Color  grayish-white,  with  a  black  tarnish.  Opaque.  Fracture 
uneven.    Brittle. 

Analysis  by  Kane  (I  a):  ICanganese  45*6,  arsenic  51*8,  and  a  trace  of  lron=97*8,  corre- 
sponding to  Mn  As = Manganese  42*4,  arsenic  57 '6=:  100. 

B.B.  bums  with  a  blue  flame,  and  falls  to  powder;  at  a  higher  temperature  the  arsenic  evapo- 
rates, and  covers  the  chu-ooal  with  a  white  powder.  Dissolves  in  aqua  regia,  without  leaving  any 
residue. 

It  is  supposed  to  be  from  Saxony,  and  was  first  observed  by  B.  J.  Kane,  of  Dublin,  attached  tt 
I  of  galeuite. 


74.  SOHRXUBBRSTTB.    Sdhreibersit  Haid,,  Hud.  Ber.,  ill.  69, 1847. 

In  Bteel-gray  folia  and  grains.     Folia  flexible. 
H.=6-5    G.=:701-7-22.    Magnetic. 

Oompri— Analyses:  1,  Patera  (Haid.  Ber.,  L  a,  and  Am.  X  Sol,  IT.  viii  489):  2,  Fisher  (Am.  J 

Scl.,  n.  ziz.  157);  3,  4,  5,  J.  L.  Smith  (ib.,  xiz.  157): 

P        Ee       m  0 

1.  Arva  7-26    87*20      4*24        wi^.=93*70  Patera. 

a.  Braunau  11*72    55*43    25*02  1*16,  01  2*85,  §1  0*98=98*16  Pisher. 

3.  K  Tennessee  13*92    57*22    25*8 j  Co  0*32,  Gu  ^.,  Zn  ^.,  01 0*13,  Si  1*62,  ^  1*63=]00«66  8 

1  «  undeL    56*04    26*48  "    041,  Ou  **.,  Si,  ftl  tuMfet  Smith. 

1  "  14*86    66*68    88*12  "    0*28,  Cu  tr^  "    "      "      Smith. 
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8T7LPHIDB,  ITTO. 


Obs. — FoDiid  only  in  moteorio  iron. 

The  sekreibersUe  of  Shepard  (Am.  J.  Sol,  IL  il),  ftom  a  meteorite,  is  rapposed  to  be  a  ''  lesqiii* 
Bolphuret  of  chromium."  The  name  has  been  changed  to  eJupcfrdiie  by  Haidinger.  It  is  D(rt 
ootitained  iu  Shepard's  recent  list  of  meteoric  minerals,  in  ibid.,  xliii.  28. 


ni.  PYEITE  DIVISION. 

[See  for  list  of  species,  page  84]. 

76.  PYRTTB,  En-rvoj  T?ieophr.  livptmi  pt  Dioscor,^  B.  oxlii  Pyrites  pt  Plwk,  xxxvi.,  30 
Pyrites  pt,  Arab.  3£archa8ita,  Germ,  Kis,  Agric,  334,  431,  467,  1629,  164G.  Pyrites  pt. 
Marcliasita  (=cry8t  Pyr.)  Henckd,  Pyrit.,  1726.  Kies  pt,  Syafelkies  pt,  Pyrites  ptL 
(=ma8s.  and  nodular  Pyr.),  Marchasita  (=cry8t  Pyr.),  WaXL,  208,  211,  1747.  Pyrites  pt 
(=glob.  var.,  etc);  Marcasite  (=cry8t  Pyr.),  Mundio  (=ma8sive  var.)  HiR,  Foss.,  324^-332, 
1771.  Schwefelkies,  Eisenkies,  Oerm,  Iron  Pyrites,  Bisulphuret  of  iron.  Per  sulAir^  I^, 
Xanthopyrites  Ghck.^  Handb.,  314.  1889. 

Isometric ;  pyritohedral.  Observed  planes :  i-2,  i-f,  i-3,  ir^ ;  2-2,  3-3  ; 
4.2,  3-},  5-f ,  H,  2-^.  Figs.  1,  2,  3,  41-49,  85-88.  The  cube  (f.  1)  most 
common;   the   pyntohedron,  f.   47,   and  related   forms,  f.  41,  46,  very 


Rossie. 


Peru. 


Bossie. 


88 


89 


90 


F^ 


^CT 


Cornwall,  Pa. 


Middletown,  Ct 


Schoharie. 


common.  Cubic  faces  often  striated,  with  etriations  of  adjoining  faces  at 
right  angles,  and  due  to  oscillatory  combination  of  the  cube  and  pyritoho 
dron,  the  striae  having  the  direction  of  the  edges  between  O  and  t-2  in  f.  46 
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Crystals  sometimes  acicular  through  elongation  of  cubic  and  other  forms. 
Cleavage :  cubic  and  octahedral,  more  or  less  distinct.  Twins :  1,  com 
position-face  /;  this  composition  either  (a)  single,  or  (J)  repeated  parallel 
to  each  /,  producing  thus  forms  like  f.  90,  consisting  of  combined  pyritoho 
drons,  also  a  cube,  having  striations  on  each  face  parallel  to  its  sides  and 
meeting  at  an  angle  in  the  diagonals.  2,  C.-faxje  O,  fig.  89.  Also  reni- 
form,  globular,  stSactitic,  with  a  crystalline  surface ;  sometimes  radiated 
subfibrous.    Also  amorphous. 

H.i=6 — 6-5.  G.=4-83— 5-2;  5-185,  polished  crystals,  Zepharovich. 
Lustre  metallic,  splendent  to  glistening.  Color  a  nale  brass-yellow,  nearly 
uniform.  Streak  greenidi  or  brownisn-black.  Opaque.  Fracture  con- 
choidal,  uneven.     Brittle.     Strikes  fire  with  steel. 

Oomm  Vw.— F^  S"=Su1phiir  63*3,  iron  46*7=100.  Nickel,  oobalt,  and  thallinm,  and  alao 
copper,  sometimes  replace  a  litUe  of  the  iron,  or  else  oocnr  as  mixtures ;  and  gold  is  sometimes 
pesent^  distributed  invisibly  through  it.  Thallium  occurs  in  traces  m  much  pjrite,  it  showing 
ita  presence  often  in  the  chimneys  of  furnaces  where  pyrite,  or  ores  containing  it,  are  roasted. 

Yar.  1.  Ordinary,  (a)  In  distinct  crystals ;  (b)  nodular,  or  concretionary,  often  radiated  within; 
(c)  stalactitio;  (d)  amorphous. 

2.  NkcoUfmma.  Schnabel  found  0-168  of  nickel  in  a  kind  fSrom  a  silver  mine  near  Bckerhagsn. 
A  pyrite  from  the  Kearney  ore-bed,  Gk>uvemeur,  N.  Y.,  is  similar;  it  is  pale  bronze  in  color,  and 
radiated  botryoidal;  H.=5'6;  a.=4'863  (Am.  J.  Sd.,  XL  xv.  444). 

3.  OobaUiferoua.  Spechnens  from  Cornwall,  Lebanon  Co.,  Pa.  (f.  88),  afforded  J.  M.  Blake  2  p. 
c.  of  cobalt  Fig.  88,  by  Mr.  Blake,  represents  the  planes  about  an  angle  of  the  cube,  onu  of 
which,  2-1,  has  not  been  before  observed  in  pyrite,  though  known  in  cobaltite  (p.  71).  The 
orystals  are  much  distorted. 

4.  Oupriferwa.  A  variety  from  Oomwall,  Lebanon  Co.,  Pa.,  gave  J.  C.  Booth  (Dana's  Min., 
1854,  55)  2-39  p.  c  of  copper,  affording  the  formula  (Pe,  Cu)  8*.  The  analysis  gave  S  53*37,  Pe 
44*47,  Gu  2*39.    It  tarnishes  readily,  assuming  the  bluish  tarnish  of  steel 

5.  Stannifermu ;  BaUegierosHe  Schulz  &  Paillette  (Bull  G.  Pr.,  IL  vil,  16).  A  kind  in  cubes, 
oontaining  tin  and  zinc,  occurring  in  argillite,  6  m.  &  of  Bibadeo,  in  Galida.  Named  after  Lopez 
Ballesteros. 

e.  Auriferous.  Containing  native  gold.  See  under  Gold.  The  pyrite  of  most  gold  regions  is 
Huriferous.    The  fact  is  not  apparent  in  any  of  the  external  characters. 

7.  ArgenUfBTOus.    Prom  Hungary. 

8.  ThaUtferous,  The  pyrite  of  the  Rammelsberg  mine,  near  Goslar,  Prussia^  is  especially  rich 
in  thallium;  and  also  that  of  Saalfeld.  Thallium  occurs  in  the  furnaces  of  the  Bethlehem  (Pa.) 
iron  works,  which  W.  T.  Boepper  attributes  to  the  pyrite  of  the  Pennsylvania  coal  used. 

Pyr.,  etc.— In  the  closed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on  char- 
oool  gives  off  sulphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like  pyrrhotite. 

Insoluble  in  muriatic  acid,  but  decomposed  by  nitric  acid. 

Oba. — ^Pyrite  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystalline  to  the  most 
recent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  but  often  modified  as  above  described ; 
also  in  irreg^ular  spheroidal  nodules  and  in  veins,  in  day  slate,  argillaceous  sandstones,  the  coal 
formation,  etc.  Cubes  of  gigantic  dimensions  have  been  found  in  some  of  the  Cornish  mines ; 
pentagonal  dodecahedrons  and  other  forms  occur  on  the  island  of  Elba,  sometimes  five  to  six 
inches  in  diameter.  Large  octahedral  crystals  are  found  at  Persberg  in  Sweden.  Magnificent 
crystals  come  from  Peru;  also  from  Traversella  in  Piedmont^  twins  of  which  locality  are  figured 
oy  Q.  Sella,  one  of  them  a  large  pyrltohedron  {t  47)  with  a  small  converse  pyritohedron  (f.  48) 
astride  of  each  of  the  six  cubic  edges.  Alston-Moor,  Derbyshire,  Fahlim  in  Sweden,  Eongs- 
berg  in  Norway,  are  well-known  localities.  The  day  at  Mfinden  in  Hanover,  and  the  chalk 
at  Lswes  in  Surrey,  have  afforded  some  remarkable  compound  crystals.  It  has  also  been  me*. 
with  in  the  Vesuvian  lavas  in  small  irregular  crystals. 

In  MainSf  at  Corinna,  Peru,  Watervillo,  and  Farmington,  in  crystals ;  at  Bingham  (saw  mills), 
Brooks ville,  and  Jewell's  Id.,  massive.  In  Nl  HampsMrtf  at  Unity,  massive.  In  Mass^  at  Heaf  h,  in 
crystk ;  at  Hawley  and  Uubbaidston,  massive.  In  Vemumt^  at  Shoreham,  in  limestone,  orystals  abun- 
dant ;  Hartford,  in  cubes  2-4  in.  In  Ckmn,j  at  Lane^s  mine^  Monroe,  in  octahedrons ;  Orange  am 
Milford,  in  cubes  in  chlorite  slate;  Middletown  lead  mine,  sometimos  adcular,  and  also  scattered 
over  quartz,  like  il  89 ;  at  Stafford,  In  mica  slate ;  massive  at  Colchester,  Ashford,  Tolland,  Stafford, 
and  Union.  In  N.  York^  at  Bossie,  fine  crystals (t  85,  87)  occur  at  the  lead  mine  in  green  shale; 
at  Schoharie,  a  mile  west  of  the  court-house,  in  single  and  compouid  crystals,  often  highly  polished 
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and  abundant ;  in  interesting  (aystals  at  Johnsburgh  and  Oheater,  Warren  Co. ;  in  gLoiss  nea 
Yonkcrs ;  in  Orange  Co.,  at  Warwick  and  Deerpark ;  in  Jefferson  Co.,  in  Champion  and  near  Ozbon 
on  tlie  banks  of  Vrooman^s  lake,  in  modified  octahedrons  (f.  7);  massire  in  Franklin,  Pntnam, 
and  Orange  Cos.,  eta  In  Pennsylvania,  in  crystals  at  Little  Britain,  Iiancaster  Co. ;  at  Chester, 
Delaware  Co. ;  in  Carbon  and  York  Cos. ;  at  Enauertown,  Chester  Co. ;  in  Cornwall,  Lebanon  Co^^ 
in  lustrous  cubo-octahedrons,  and  with  an  elegant  steel* tarnish,  sometimes  an  inch  through;  at 
Pottstown.  near  French  Creek,  in  large  yellow  octahedrons.  In  Wisconsin^  near  Mineral  Point. 
In  Illinois,  near  Galena,  at  Marsden's  Diggings,  in  stalactites  of  great  beauty  with  a  surface  of 
crystals.  In  N.  Gar.,  near  Greensboro',  GhiUford  Co.,  in  crystals.  Auriferous  pyrite  is  conunon  at 
the  mines  of  Colorado,  and  many  of  those  of  California,  as  well  as  in  Virginia  and  the  States  south. 

In  Canada^  2  miles  N.  W.  of  BrockyiUe,  a  cobaltiferous  yar.,  in  the  Laurentian ;  on  the  riyer 
Assumption,  seignory  of  Daillebout^  and  at  Esoott,  a  niocoliferous  yar.,  containing  also  some 
cobalt 

This  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  acid  of  commerce^ 
and  also  a  considerable  portion  of  the  sulphur  and  alum.  The  auriferous  yariety  is  worked  for 
gold  in  many  gold  regions. 

The  name  pyrite  is  deriyed  from  7pp,  flre^  and  alludes  to  the  sparks  from  friction.  Pliny  men- 
tions seyeral  things  as  included  under  the  name  (zzxyi.  30):  (1)  a  stone  used  for  grindstones ; 
(2)  a  kind  which  so  readily  fires  punk  or  sulphur  that  he  distinguishes  it  as  pyrites  vivus^  and 
which  may  haye  been  flint  or  a  related  yariety  of  quartz,  as  has  been  supposed,  but  more  proba- 
bly was  emery f  since  he  describes  it  as  the  heayiest  of  all;  (3)  a  kind  resembling  brass  or  copper; 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhrstone.  The  brassy  kind  was  in  all  probability  our 
pyrite.  But  with  it  were  confoimded  copper  pyrites  (chalcopyrite),  besides  marcasite  and  pyrrho- 
tite,  although  these  three  kinds  of  pyrites  fall  of  the  scintillations.  lu  fact.  Dioscorides  calls 
pyrite  an  ore  of  copper,  yet  in  the  next  sentence  admits  that  some  kinds  contain  no  copper;  and. 
moreoyer,  he  states  that  the  mineral  giyes  sparks.  This  confounding  of  iron  and  copper  pyritea 
is  apparent  also  m  the  descriptions  of  the  yitriols  (sulphates  of  iron  and  copper)  by  Pliny  and 
other  ancient  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more  than  fifteen  cen- 
turies after  Pliny,  as  is  eyen  now  apparent  in  the  principal  languages  of  Europe.  Kvpferwasaer 
(copper-water)  of  the  Grermans  being  the  copperas  of  the  English  and  couperose  of  the  Frendi. 
It  is  quite  probable  that  copperas  and  couperose  sx^  in  fact  corruptions  of  the  German  word,  instead 
of  dcriyatiyes  from  cuprosa  or  cuprirosa^  as  usually  stated,  for  the  Latin  u  would  not  haye  become 
9tt  in  French. 

Under  the  name  marcasite  or  marckasiie,  of  Rpanish  or  Arabic  origin,  the  older  mineralogists 
Henckel,  Wallorius,  Linneus,  etc,  induded  distinctiyely  crystallisEed  pyrite,  the  cubic  preemi< 
nently ;  the  nodular  and  other  yarieties  being  called  pyriiesj  and  the  less  yellow  or  brownish  aud 
softer  kinds,  wasserkies^  this  last  including  our  marcasite  and  pyrrhotUe^  and  some  kve  pyriie, 
Werner  first  made  pyrrhotite  a  distinct  spedes. 

Alt. — Pyrite  readily  changes  to  a  sulphate  of  iron  by  oxydatlon,  some  sulphur  being  set  Aree. 
Also  to  limonite  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicarw 
bonate  of  lime  carrying  off  the  sulphuric  add  as  change  proceeds,  and  fh>m  limonite  to  red  ozyd 
of  iron.  Green  yitriol,  limonite,  gothite,  hematite,  quartz,  graphite,  ochreous  day,  occur  as  psou* 
domorphs  after  pyrite. 

Artif . — Uaj  be  made  by  the  slow  redaction  of  sulphate  of  lesqnioxyd  of  iron  in  presence  of 
some  carbonate. 

76.  HAUEHITB.    Hanerit  EnUd^  Kai  Abh.  Wien,  L  101,  10?,  4to,  1847. 

iBometric;  pyritohedral,  figs.  2,  7,  6,  8,  44  (0,  8-J),  41  (<?,  i-3);  the 
octahedral  fbnn  most  common.  Cleavage:  cubic  imperfect.  Crystak 
sometunes  globularly  clustered. 

H.=4.  G. =3*463,  v.  Hauer.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, brownish-black.    Streak  brownish-red. 

Oomp.— Mn  fiCirSulphnr  53%  manganese  46*3=100.    Analysis  1^  Patera  (I  c,  Pogg:,  Izc 

8  63*64  Mn  42-97  Fe  1*30  Si  1*20=99-11. 

Pyr. — In  the  dosed  tube  a  sublimate  of  sulphur ;  in  the  open  tube  sulphurous  add,  and  becomes 
greeui    On  diarcoal  gives  sulphur:  the  roasted  mineral  reacts  for  manganese  with  the  fluxes. 

Obs. — From  Kalinka,  Hungary,  in  day  with  gypsum  and  sulphur,  in  a  region  something  like  s 
solfntara,  trachytic^  and  other  eruptiye  rodn  decomposing  and  adding  to  the  day,  and  the  snlphm 
given  off  at  the  same  time  ir  aking  depositions  of  sulphur  and  snlphids.  One  crystal  found  i 
1^  inches  through 
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77.  OUBAMZTEL    Oaban  BnUh.^  Pogg^  lix.  326, 1843.    Oabanite  OKopman. 

iBometric.  Massive.  Cleavage  cubic,  and  rather  more  distinct  than  in 
ordinary  pyrites,  Breith.  Color  between  bronze  and  brass-yellow.  Streak 
dark  redmsh-bronze,  black.  H.=4.  G. =4-026 -4042  Br.;  4-169  Booth; 
4-18  Smith. 

Oomp.— 2F6, 1  Gu,  4  S=4Fe,  1  eo,  8  S=eaS+Fe8+3  FeS':=2  fyriU-^- 1  cKcUcopyrUe.  Ca  8 
<fFe*  S',  Booth,  which  is  the  same  with  the  preceding  in  its  atomic  proportions. 

Analyses:  1,  Eastwick  (oommonioated  by  J.  a  Booth);  2,  Magee  (ib.);  3,  StevenB  ^);  4^ 
Bcheidauer  (Fogg.,  My.  280) ;  5,  J.  L.  Smith  (Am.  J.  Sd,  IL  xviii.  381): 

Si 

2*30=99-12  Eastwick. 

1-90=101-10  Magee. 

2-85= 100-31  Stevens. 
Pb  (r.= 100-25  Scheidauer. 
Si  9e  4*23=99*13  Smith. 

Breithaupt  obtained  in  repeated  trials  19  per  cent  of  copper.  Smith  in  two  other  InoompleM 
tnalyses  found  sulphur  39*20,  39*30,  and  copper  19*10,  19*00. 

Pyr.— In  the  closed  tube  a  sulphur  sublimate ;  in  the  open,  sulphurous  add.  B.B.  on  charooal 
gives  sulphur  fumes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper  and 
bon  with  the  fluxes ;  with  soda  on  charcoal  gives  a  globule  of  metallic  iron  with  copper. 

Obs. — ^From  Barracanaa  Cuba. 

78.  OHAIlOOPTRITJE^  T  XaA«tri«  (fr.  Cyprus)  AristoUe.  ?  XaX«rrif,  Xivplrm  pt,  Diodcor^  ?  Chal- 
dtiB  ptf  Pyrites  pt,  FUn,  Pyrites  lerosas  pt,  Pyrites  aureo  colore,  Oerm,  G«elkis  o.  Kupferkii 
A(frie^  212,  Interpr.,  467,  1546.  Pyrites  pt,  Germ.  Kupferkies,  Gesner,  Foss.,  1565.  Pyritei 
flavus,  Chalcopyrites,  Bmckelf  Pyrit,  1725.  Gul  Kopparmalm,  Cuprum  sulphure  et  ferro  min- 
eralisatum,  Chalcopyrites,  TToU.,  284, 1747.  Cuivre  jaune,  Pyrite  cuivreuse,  Dr,  TrL  WalL,  iL 
514, 1753.  Copper  Pyrites.  Pyritous  Copper.  Cuivre  pyriteux  lY.  Towanite  B.  &  2L^  Mia, 
182,  1852. 

Tetragonal;  tetrahedral.  (?Al-i=135*'  25';  a  =  0-98556.  Observed 
planes :  0 ;  vertical,  /,  i-i,  i-Z ;  octahedral  or  tetrahedral,  J,  J,  ^,  1,  |,  2, 
V-iy  \4y  24 ;  other  planes,  ^3,  5-5. 


<?Ai=145^  8' 
O  A  1=125  40 
(9  A  2=109  44 


0  A  2^=116^  54' 
(?Afi=124      5 

1  A 1,  pyr.,=109  53 

5 


2A2,  pyr.,=96*'  33' 
*A|,  pyr.,=100  44 
lAl.£'92,=7120and70  7 
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Cleavage:  2-t  sometimes  distinct;  (?,  indistinct.     Twins:  composition- 
&ce  (1)  1-*,  f.  93,  94 ;  in  93  repeated  parallel  to  4  terminal  edges  of  a  pyramid ; 


also  similar  to  fig. 


94 


9,  throug:li  combinations  of  sphenoids;  (2)  the  plane  1, 
similar  to  f.  50,  also  similar  to  f.  62,  p.  21,  but 
with  the  interpenetrating  tetrahedrons  of  the 
forms  in  fig.  92 ;  also  somewhat  similar  to  fig, 
119,  under  tetrahedrite.  Often  massive  and 
impalpable. 

H.=3'5— 4.  G.=4-l— 4-3.  Lustre  metallic. 
Color  brass-yellow ;  subject  to  tarnish,  and  often 
iridescent.  Streak  greenisli-black — a  little  shin- 
ing.    Opaque.    Fracture  conchoidal,  uneven, 

Oomp. — A  sulphid  of  copper  and  iron,  cootaming  2  of  cop- 
per, 2  of  iron,  and  4  of  sulphur = Sulphur  34*9,  copper  34*6, 
iron  30-5=  1 00.  Formula  €u  8 + Fe  S  +  Fe  S*=  2  (i  eu  +  iFe) 
S  +  Fe  S*,  usually  written  €u  S+Fe'  8',  the  objection  to 
which  has  already  been  mentioned  (p.  33).  Some  analyses 
give  other  proportions ;  but  probably  firom  mixture  with  pyrito. 
These  are  indefinite  miztares  of  the  two,  and  with  the  increase  of  the  latter  tiie  color  becomes 
paler. 

This  species,  although  tetragonal,  is  very  closely  isomorphous  with  pyrite,  the  Tariation  from  the 
cobio  form  being  shght,  the  vertical  axis  bemg  0*98556  instead  of  1. 

Analyses:  1,  H.  Rose  (Gilb.,  Ixxii.  185);  2,  Hartwali  (Leonh.  Handb.,  646);  8«  4,  B.  Bechi 
[Am.  J.  Sd.,  IL  xiv.  161);  5,  D.  Forbes  (Ed.  N.  PhiL  J.,  L  278);  6,  J.  L.  Smith  (Am.  J.  Sd.,  IL 
n.  249);  7,  Joy  (Lya  N.  H.  N.  York,  viiL  125): 

1.  Sayn                   8 3587        On  34-40        Fe  80*47  quartz  0*27=100*01  Rose. 

~         "                                                           30*03  2*23=100*79  Hartwan. 

30-29  =100*00  BechL 

29*76  0*86=99*56  BechL 

32*77  Mn  <r.,  Si  0-32=99*62  Forbes. 

29-93  Pb  0*35=99*23  Smith. 

31*26  "  0*30,  Si  0*20=100*83  J09: 

Tntcea  of  selenium'  have  been  noticed  by  Eersten  in  an  ore  from  Keinsberg  near  Freiberg ;  and 
that  from  Bammelsberg  near  Groslar  must  contahi  the  same.  It  being  one  of  the  furnace  produota 
(Banmielsbcrg,  Min.  Ghem.,  V20).  Thallium  is  also  present  in  some  kinds,  and  more  frequently 
present  in  this  ore  than  in  pyrite. 

Other  analyses :  Malaguti  and  Durocher  (Ann.  des  M.,  IV.  xviL  229). 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  and  gives  a  sulphur  sublimate ;  in  other  reactiona 
like  cubanite.  Dissolves  in  nitrio  acid,  excepting  the  sulphur,  and  forms  a  green  solution ;  am- 
monia in  excess  changes  the  green  color  to  a  deep  blue. 

Obs.— Cnialcopyrite  is  the  principal  ore  of  copper  at  the  Oomwall  mines,  and  10,000  to  12,000 
tons  of  pure  copper  are  smelted  annually  from  1 50,000  to  1 60,000  tons  of  ore.  It  is  there  associated 
with  tin  ore,  galenite,  bomite,  chalcocite,  tetrahedrite,  and  blende.  The  copper  beds  of  FUi* 
Ion  in  Sweden,  are  composed  principally  of  this  ore,  which  ooours  in  large  masses,  surrounded 
by  a  ooating  of  serpentine,  and  imbedded  in  g^neiss.  At  Bammelsberg,  near  Groalar  in  tlie  Har^ 
!»  forms  a  bed  in  argillaceous  schist,  and  is  associated  with  pyrite,  syenite,  blende,  and  minat* 
portions  of  silver  and  gold.  The  Knrprinz  mine  at  Freiberg  affords  well-defined  crystals.  ]& 
occurs  also  in  the  Bannat  Hungary,  and  Thuringia ;  in  Sootbnd  in  Kirkcudbrightshire,  Perth- 
sliire  and  elsewhere ;  in  Tuscany  (analyses  3,  4) ;  in  South  Australia ;  in  fine  orystals  at  Cerxo 
Blanco,  near  Oopiapo,  Chili. 

In  MainCj  at  the  Lubec  lead  mines;  at  Dexter.  In  K,  Edmp^  at  Franconia,  m  gneiss;  at 
Unity,  on  tJie  estate  of  Jas.  Noal;  Warren,  on  Davis's  farm;  at  Eaton,  2  m.  K.E  of  Atkins's 
tavern ;  Lyme,  E.  of  E.  Village :  Haverhill,  eta  In  Vermont^  at  Stafford,  Corinth,  Waterbuiy, 
Shrewsbury.  In  Mass.,  at  the  Southampton  lead  mines ;  at  Turner's  falls  on  the  Connecticut| 
near  Deorfield,  and  at  Hatfield  and  Sterling.  In  ConnedictUf  at  Bristol  and  Middlctown,  some- 
times in  crystals.  In  New  York,  at  the  Ancram  lead  mine ;  five  miles  from  Rossie,  beyond  De  Long's 
mills  at  the  Rossie  lead  mmes,  in  crystals ;  in  crystals  and  massive  near  Wurtzboro',  Sullivan  Oow: 
very  large  crystals  and  massive  at  BllenviUe,  Ulster  Co.  In  Pwinsylvafda,  at  Phenixville;  at 
Pottstown,  Chester  Co.  (Elizabeth  mine).    In  Mairylandf  in  tho  Caloctm  mts.;  between  New 


2.  Finland 

«6-33 

32*20 

3.  Val  Oaj^trucd 

35-62 

84*09 

4.  Mt  Oatini 

3616 

32-79 

6.  Jemtel'd,  Sweden 

33*88 

32*65 

6.  Phenixville 

36*10 

32*85 

7.  Ellenville 

86*66 

32*43 
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oiflrket  and  Taneytown ;  near  Fjiksbnryi  OarroU  Oo^  abnndant  (Patapaoo  and  otbor  mines),  with 
bornite,  carroUite,  and  malachite.  Jn  Virginia,  at  the  Phenix  copper  mines,  Fauquier  Go.,  and  the 
Walton  gold  mine,  Louisa  Ga  In  N,  Carolina^  near  Greensboro',  abundant  massive  (Fenress 
or  Korth  Carolina,  and  Maceulloch  mines),  along  with  spathic  iron  in  a  quartz  gaugue.  In  Tbn- 
meaaeCy  80  miles  from  G^eyeland,  in  Polk  Go.  (Hiwassee  mines),  with  black  copper  and  pyrites. 

In  Calf  in  different  mines  along  a  belt  between  Mariposa  Ga  and  Del  Norte  Co.,  on  west  side 
oi,  and  parallel  to,  the  chief  gold  belt ;  occurring  massive  in  Galaveras  Go.,  at  Union,  Eevstone, 
Empire,  Napoleon,  Gampo  Seco,  and  Lancha  Plana  mines,  and  in  crystals  on  Domingo  Greek ;  in 
Mariposa  Go.,  at  the  La  Yictoire  and  Haskell  claims,  and  on  the  Ghowchillas  river;  in  Amadoi 
Co.,  at  tiie  Newton  mme ;  in  El  Dorado  Co.,  at  the  Gosumnes,  Hope  Valley,  Bunker  Hill,  El 
Dorado,  Excelsior  mines;  in  Plumas  Co.,  at  the  Grenesoe  and  Cosmopolitan  mines. 

In  Cimadct,  in  Perth  and  near  Sherbrooke ;  extensively  mined  at  Bruce  mines,  on  Lake  Huroa 

Hhe  Cornwall  dialcopyrite  is  not  a  rich  ore ;  what  is  picked  for  sale  at  Bedruth  rarely  yielding 
12,  generally  only  7  or  6,  and  occasionally  but  3  or  4  per  cent  of  metal  Its  richness  may  in 
general  be  judged  of  by  the  color ;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer,  it 
may  bo  considered  a  good  ore;  but  if  hard,  and  pale-yellow,  it  is  poor  from  admixture  with 
pyrite. 

Readily  distinguished  from  pyrite,  which  it  somewhat  resembles,  by  its  inferior  hardness;  it 
may  be  cut  by  the  knife,  while  pyrile  will  strike  fire  with  steel  The  effects  of  nitric  acid  are  also 
different  Differs  from  gold  in  being  brittle,  on  which  account  it  cannot  be  cut  off  in  slioes,  like 
the  latter  metal;  and,  moreover,  gold  is  not  attacked  by  nitric  add. 

Occurb  as  a  furnace  product  near  Goslar. 

Alt— Changes  on  exposure  with  moisture,  especially  if  heated,  to  a  sulphate.  Malachite, 
oovellite,  chrysocoUa^  black  copper,  chalcocite,  and  oxyd  of  iron,  are  other  forms  into  which  it  is 
somotintos  altered. 

Named  from  xa^«^Vi  ^tom,  and  pyrites,  by  Henckel,  who  observes  in  his  Pyritology  (1725)  that 
chalcopyrite  is  a  good  distinctive  name  for  the  ore.  Aristotle  caUs  the  copper  ore  of  Cyprus 
thakUis;  and  Dioscorides  uses  the  same  word ;  but  what  ore  was  intended  is  doubtful  There  is 
no  question  that  copper-pyrites  was  included  by  Greek  and  Latin  authors  under  the  name  pyriiea 
(q.  v.,  p.  64). 

79.  BARNHABDimL     Genth,  Am.  J.  ScL,  H.  ziz.  17, 1866,  zxTiiL  248. 

Compact  massive. 

H.=3-6.  G. =4-521.  Lnstre  metallic.  Color  bronze-yellow.  Streak 
ffrajish-black,  slightly  shining.  Fracture  conchoidal,  uneven.  Brittle. 
Tarnishes  easily,  giving  pavonine  tints,  or  becoming  pinchbeck-brown. 

Ckunp.— 2  Gu  S+Fe  S  +  Fe  S'sl  chalcopyrite+1  chalcocite=Sulpliur  30*6,  copper  48*2,  iron 
Sl'3.    Analyses:  1-3,  W.  J.  Taylor,  F.  A.  Qenth,  and  P.  Eeyser  (I  c.);  4,  Genth  (priy.  oontrflx): 


S 

Vo 

On 

1.  Bamhardt's  Land 

29-40 

22-23 

47-61,  Ag  «r.  Taylor. 

2.  Pioneer  Mills 

29-76 

22-41 

46-69  Qenth. 

3.        "         " 

30*60 

21-08 

48-40  Keyser. 

4.  Bill  Williams'  Fork 

28-96 

20-44 

60-41  Qenth. 

In  another  ore  from  Bamhardt's  land,  Taylor  found  (I  a)  S  32*9,  Fo  28*4,  Cu  40*2,  correspond- 
mgto  8  S+4  Fe  +  2^  6u. 

Pyr.,  «to.-- B.B.  gives  sulphurous  Aimes,  and  fVises  easily  to  a  magnetiu  globule.  With  borax 
reactions  for  copper  and  iron. 

ObSri — Occurs  in  N.  Carolina  with  other  copper  ores,  at  Dan  Bamhardt's  land,  Pioneer  Mills, 
Phenix  mine,  and  Vanderburg  mine,  in  Cabarrus  Co. ;  also  near  Charlotte,  Mecklenburg  Go. ;  at 
Bill  Williams'  Fork,  in  Oaliromia,  with  chaloopyrite,  etc. 

It  may  be  a  chalcopyrite,  partly  altered  to  copper-glance  (chalcocite),  as  would  be  inferred  firoih 
Dr.  Qenth*s  later  observations. 

(A)  HoMiCHLiN  Breithaupt  (B.  H.  Ztg.,  xvil  385,  424,  1858,  xyiiL  66,  321)  is  dosely  related  to 
the  preceding,  and  may  be  chalcopyrite  partly  altered  to  bornite.  Occurs  in  tetragonal  octahedral 
crystals,  but  mostly  massive;  H.=r4 — 0,  Q.=r  4-47  2— 4*480;  color  more  bronze-like  than  in  chal 
oopyrite;  sireak  black. 

Analysis  by  Richtur  0-  c,  xviil  321):  S  3021,  Fo  26*81,  Cu  43-76=3  fJu  S  +  2  Pe  S+Fe"  S» 
or  3  6u  S+8  Fe  S  +  Fe  S*,  corresponding  to  1  of  cfuUeopyrUe,  2  of  diaicociief  and  2  ot pyrrhoUk^ 
ir  to  1  of  chalcopyrite  and  2  of  bornite. 

Oocurs  with  malachite  and  other  copper  ores  at  Plauen  in  Yoigtland ;  also  said  to  occur,  by 
Breithaupt,  in  Bavaria,  Duchies  of  Hesse  and  Nassau,  Silesia,  the  Harz,  at  Bheinbreitenbach  oa 
lint  Bhine,  in  Algeria  in  Chili  at  B/«molinoa  and  Tooopilla  and  in  Japan. 
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Duoktownitd  is  a  blaokiah  copper  ore  tram  Dudctown,  Tenn^  named  by  Sh<»pard,  who  founA  ii 
it  30**76  iron,  26*04  copper,  with  43*20  of  tmdetermined,  G.  J.  Brush  has  shown  diat  it  is  not 
homogeneous,  and  only  a  mixture,  grains  of  pyrite  being  visible  through  the  mass,  and  also  t 
softer  gray  mineral,  which  is  probably  chaloocite  See  Bep.  on  Mt  Plsgah  Copper  Kinei  N. 
Haven,  1859,  and  Am.  J.  Sci.,  IL  zzviii.  129,  1859. 

80.  STANNITB.  .Geschwefeltes  Zinn  (fr.  Cornwall)  Klapr.,  Sdiriften  Nat  Pr.  Berlin,  vii.  189, 
178T,  Beitr.,  IL  257,  1797,  v.  228,  1810.  Zinkies  Wem.,  Bergm.  J.,  1789,  385,  897.  Tin  Pyritei 
Kirw.f  iL  300,  1796.  Snlphuret  of  Tin;  Bell  Metai  Ore.  Etain  sulfure  Dr.  Stannine  Beud^ 
Tr.,  il  416,  1832. 

Prboably  tetragonal,  and  hemihedral  like  chaleopyrite,  Kenngott. 
Cleavage :  parallel  to  the  faces  of  the  cube  and  dodecahedron  indistinct. 
Commonly  ma^ive,  granulai',  and  disseminated. 

H.=4.  G.=4-3— 4-522;  4*506,  fr.  Zinnwald,  Eammelsberg.  Lustre 
metallic.  Streak  blackish.  Color  steel-gray  to  iron-black,  tlie  fonner 
when  pure ;  sometimes  a  bluish  tarnish ;  often  yellowish  from  the  presence 
of  chaleopyrite.     Opaque.     Fracture  uneven.     Brittle. 

Comp. — 2  (6u,  Fe,  Zn)  S  +  Sn  S',  which,  the  ratio  of  Ou,  Fe,  Zn,  being  2  :  1 :  1,  corresponds 
to,  Sulphur  29*6,  tin  272,  copper  29-3,  iron  6*5,  zinc  7'5=100.  The  ratio  between  the  sulphur 
of  the  two  terms  is  1 :  1,  as  in  chaleopyrite.  Analyses:  1,  Klaproth  (Breitr.,  v.  228);  2,  Kuder- 
natsch  (Pogg.,  zxzix.  146);  8,  Johnston  (Rep.  Ot.  Cornwall,  etc.,  1839);  4,  Mallet  (Am.  J.  Sd,  II 
xvii.  33) ;  5,  Bammelsberg  (Fogg.,  Ixxxviii.  607) : 

Zn 
=:99*0  Klaproth. 

1-77,  gangue  1*02=99*81  Knd. 
10*113=100  Johnston. 

7*26,  gangue  0*16=99*64  MaL 

9*68 =100  Banunelsberg. 

Pyr.,  eto.— In  the  closed  tube  decrepitates,  and  gires  a  faint  sublimate ;  In  the  open  tab« 
solphurous  add,  and  a  sublimate  of  ozyd  of  tin  quite  near  the  assay.  B.B.  on  charooal  fbses  to  a 
globule,  which  in  O.F.  gives  off  sulphur,  and  coats  tiie  coal  with  white  ozyd  of  tin ;  the  roasted 
mineral  treated  with  borax  gives  reactions  for  iron  and  copper. 

Decomposed  by  nitric  add,  affording  a  blue  solution,  with  separation  of  sulphur  and  ozyd  of 
tin. 

Obs.— Formerly  found  at  Wheal  Rock,  Cornwall,  and  at  Cam  Broa,  where  it  constituted  a 
oonsiderable  vein,  and  was  accompanied  by  pyrite,  blende,  and  other  minerals ;  more  recently  in 
considerable  quantity  in  granite  at  St.  Midiaers  Mount,  where  it  is  sold  as  an  ore  of  copper;  also 
at  Stenna  Gwynn,  St  Stevens,  and  at  Wheal  Primrose,  Wheal  Scorrier,  and  occasionally  at  Botal- 
lack  mine,  St  Just;  also  at  the  Cronebane  mine,  Co.  Wicklow,  in  Ireland;  Zinnwald,  in  the 
Er^pebirge,  with  blende  and  galenite.  It  frequently  has  the  appearance  of  bronze  or  bell  metal, 
and  hence  the  name  heU-meUd  ore, 

Bl.  UNNJEITE.  Kobolt  med  Jem  och  Svafelsyra  (fr.  Bastnaes)  G,  Bnmdi,  Ak.  H.  Stockh.,  119, 
1746.  Kobalt  med  forvswafladt  Jam,  Cobaltum  Ferro  Sulphurate  mineralisatum,  OronsLj  213, 
1758.  Cobaltum  pyriticosum  Linn^  1768;  de  Bom,  Lithoph.,  i.  144,  1772.  Mme  de  Cobalt 
sulfUreuse  do  Us^  ill  134,  1783.  Kobalt-Glanz  pt  Wem.,  Kirwaa,  etc  Svafelbunden  Eobolt 
Hiainger,  Afh.,  iil  316,  1810.  Kobaltkies  Sdusnk,  Handb.,  158,  1813.  Schwefelkobalt  Sul- 
phuret  of  Cobalt;  Cobalt  Pyrites.  Cobalt  8ulf\ir<$  I¥.  Koboldino  Beud.,  Tr.,  il  417,  1832. 
-  linneit  ifatdL,  Handb.,  560,  1845.  Eobaltnickelkies  [not  Kobaltkies]  Ramm. ;  Siegenile  (fir 
Musen)  Dana,  Min.,  687, 1850. 

iBometric.  Figs.  2,  6,  7.  Cleavage :  cubic,  imperfect.  Twins :  com- 
poBition-face  octahedral.     Also  massive,  granular  to  compact. 

H.=5'6.  G.=4'8— 5.  Lustre  metallic.  Color  pale  steel-gray,  tarnish- 
ing copper-red.    Streak  blackish-gray.    Fracture  uneven  or  subconchoidal 


S 

Sn 

Cu 

Fe 

1.  Wheal  Book 

SO-5 

26-5 

300 

120 

2 

29*64 

25-55 

29*39 

12-44 

3.  St  Michael's  Mt 

29-929 

31-618 

23-549 

4-791 

4.               « 

29-46 

26*85 

2918 

6*73 

6.  Zinnwald 

29-05 

25-65 

29-38 

6-24 
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Oomp^  Var.— 8  Oo  S+Oo  S*=fialpbur  42*0,  cobalt  68-0=slOO ;  but  bafing  the  cobalt  ropliioed 
partlj  bj  nickel  or  copper. 

Yar.  1.  Cupri/enms;  Lorn  jots  Haid.  (L  a).  Ore  from  Bastnaes.  The  copper  has  been  attrib- 
Qted  to  mixed  chalcopyrite ;  but,  in  view  of  the  composition  of  carroUite,  this  is  probably  not 
true  of  all  of  it  The  name  linnasiU,  eSter  LinmBus,  was  giren  dlstinotlvelj  by  Haidiuger  to  the 
Bastnaes  mineral  (L  a). 

2.  NiceoUjeroua ;  NiekeULimumie  Siboenitb  Dana  (L  a).  Ore  from  Museo,  near  Sicgon  and 
elsewhere.  The  specimens  from  Musen  afforded  Rammolsberg,  in  his  recent  analysis  (No.  5), 
14*60  of  nickel;  and  he  shows  that  the  earlier  analyses  are  erroneous,  owing  to  the  fact  that  a 
method  of  separating  nickel  and  cobalt  completely  was  not  known  when  the  analyses  were  made. 

Analyses.  1,  Hisinger  (AfhandU  iiu  319);  2,  Wemekink  (Schw.  J.,  xzxiz.  H06,  and  Leonh. 
Z&  t  Min.,  1826);  3,  Schnabel  'Bamm.,  4th  SuppL,  117);  4,  Ebblnghaus  (ib.);  5,  Rammelsberg 
(J.  pr.  Gh.,  Izzxvi  340);  6-8,  Gtenth  (Am.  J.  ScL,  II.  zziiL  419): 


Ni 


S         Go 

1.  Bastnnea  38*50  43*20 

3.  Musen  42*52  53*35 

3.  "      Sieg.  41*98  22-09 

4.  "      Sieg,  42-30  11*00 

5.  "  43*04  40*77 

6.  Mineral  HO],  Sieg,  39-70*  25*69 

7.  "  Sieg.  41*15         [50-76] 

8.  Missouri,  Sieg.  41*64  21*34    30*63 


33*64 
42*64 
14*60 
29-56 


Fe  Cu 

3*53  14*40,  gangue  0-33=99*96  l^inger. 

2*30  0*97=98-87  Wemekink. 

2-29  =100SohnabeL    G.=4*8. 

4*69  =100*63  Ebb.     a.=50. 

0-49=98*90  Ramm. 

1  '96  2*23,  Insol.  0  45=99*59  Genth. 

3*20  8-63,  InsoL  1-26=100  Genth.  [Genth. 

3*37  ,  Pb  0*39,  Cu,  Sb  (n,  Insol.  1*07=98*24 


Tyr,y  etc. — ^The  variety  from  Musen  gives,  in  the  dosed  tube,  a  sulphur  sublimate ;  in  the 
open  tube,  sulphurous  fumes,  with  a  faint  subUmate  of  arsenous  acid.  B.B.  on  charcoal  gives 
arsenical  and  sulphurous  odors,  and  fuses  to  a  magnetic  globule.  The  roasted  mineral  gives 
with  the  fluxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  in  nitric  add,  with  separation  of 
sulphur. 

-  Obs. — In  gneiss,  with  chalcopyrite,  at  Bastnaes,  near  Riddnrhyttnn,  Sweden;  at  Musen,  near 
Siegen,  in  Prussia,  with  heavy  spar  and  spathic  iron ;  at  Siegen  {8iegeniie\  in  octahedrons ;  at 
MinelaMotte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo-octahedral  crystals; 
tnd  at  Mineral  HIU,  in  Maryland,  in  a  vein  in  chlorite  slate,  witli  chalcopyrite,  bomite,  blende^ 
pyrite,  eta 

AIL—Ocenrs  altered  to  yellow  earthy  cobalt  so-called  {gdb  ErdkobaU^  which  is  a  mixture  of 
erythrite  and  pittidte. 

8Z  OARROIalJTB.  Fbber,  Am.  J.  Sd.,  IT.  :dil  418, 1862. 

Isometric.  Karelj  in  octahedrons.  Massive.  Fracture  subconchoidal 
or  uneven. 

H.=5'5.  G.=  4'85,  Smith  and  Brush.  Lustre  metallic.  Color  light 
Bteel-gray,  with  a  faint  reddish  hue. 

Gomp.— Gu  S + Co*  S* :  or  its  equivalent  6qS+CoS  +  CoS*  (obtained  by  doubling  the  numbet 
of  atoms),  which  may  be  written  2  (i  6u  +  i  Go)  S  +  3  Co  S':  analogous  to  Cuban.    Analyses 
1—8,  Smith  and  Brush  (Am.  J.  ScL,  IL  xvL  367) ;  4,  Genth  (ib.,  zxiiL  418) : 


B 

Co 

Ni 

Fe 

Cu 

As 

1.  Patapsco  mme 

2. 

8.            " 

4. 

41*93 
40*94 
40*99 
41*71 

37*26 
88-21 
37*65 
38*70 

1*54 
1*64 
1-54 
1*70 

1*26 
1*55 
1*40 
0*46 

17*48 
17*79 
1918 
17*55, 

<r.=99*46a&B. 
«r.=100*03a&a 
«r.=100*76aAB. 
quarte  0*07=100*19 

Faber  obtained  in  an  inoorreot  analysis  (L  a)  S  27*04,  Co  28*60,  Ni  1*60,  Fe  5*31,  Cu  32*99,  As 
t-81,  silioa  2*16=99*30. 

Pyr. — Like  siegenite,  except  that  the  roasted  mineral  reacts  for  copper  with  the  flaxes. 

Obs.~In  Carroll  Ca,  Maryland,  at  Patapsco  mine,  near  Finksburg;  and  also  at  Springfield 
mine,  assooiated  and  mixed  with  ohalcopjrrite  and  chaloocite. 

This  species  may  prove  to  be  identical  with  the  Bastnaes  linnante  or  true  llnnnite),  on  a  new 
analysts  of  the  latter,  both  being  oupriferous. 
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B3.  SMAZiTTTB.  7  Oobaltam  c'meraoeum  Agrie^  459,  1529.  Coboltmalm,  Koboltglaiiti,  Mim 
era  Gobalti  cinereaf  Ck>baltuni  arsemoo  iDineralifiatum,  pt  (Cooaltite  here  includedX  WaU^  231 
1747.  ?  Cobaltum  Ferro  et  Arsenioo  xnineralisatam,  Glaats-Gobalt  (fr.  Schneeberg),  OrwuL,  212 
1758.  Mine  de  Ck>balt  grise  De  Lisle^  Grist,  833,  1772;  Mine  de  Oobalt  arsenicale  De  Lid^  iii 
123,  1783.  Weisser  Speisskobold,  Qrauer  Speisskobold,  Wefm.  Gray  Cobalt  ore  Kino^  1796 
Tin-wfaiU  oobalt    Speiskobalt  Hauam^  Handb.,  155,  1813.    Smaltine  Beud^  Tr.,  iL  584,  1862. 

Isometric.  Observed  planes :  (?,  1,  2-2,  I^  also  an  undetennined  tetrahex- 
ahedron.  Figures  1,  2,  5,  6,  8,  9.  Cleavage :  octahedral,  distinct.  Cubic, 
in  traces.     Also  massive  and  in  reticulated  and  other  imitative  shapes. 

H.=5-5— 6.  G.=6*4  to  7*2.  Lustre  metallic.  Color  tin-white,  inclin- 
ing, when  massive,  to  steel-gray,  sometimes  iridescent,  or  grayish  from 
tarnish.    Streak  grayish-black.     Fracture  granular  and  uneven.    Brittle. 

Oomp.,  Var.— For  typical  kind  (Co.  Fe,  Ni)  As*=  (if  Co,  Fe,  and  Ni  be  present  in  equal  parts) 
Arsenic  72*1,  cobalt  9*4,  nickel  9*5,  iron  9*0=  100.  It  is  probable  that  nickel  is  nerer  wholly  absent^ 
although  not  detected  in  some  of  the  earlier  analyses ;  and  in  some  kinds  it  is  the  principal  metal 
The  varieties  based  on  the  proportions  of  cobalt,  nickel,  and  iron,  are  the  following: 

Yar.  1.  CobatUc ;  SMALnNS.    Contains  little  nickel  or  iron. 

2.  NloooUferom ;  Chloanthitb  BreUh.  (B.  H.  Ztg.,  iv.  1846;  Weiasnlckelkies  pt,  Weissnickelerz, 
Arsenik-Nickel,  Gtrm,\  White  Nickel;  Rammelsbergit  Haid.,  Handb.,  560,  1845;  Chathamite 
Shep.<t  Am.  J.  Sd.,  xlvii.  851,  1844).    Contains  much  nickel,  the  cobalt  simetimes  nearly  wanting. 

8.  Ferriferous ;  hkYFiJOiBn^  Breilh.  (Grauer  Spciskobold  Wem. ;  Eisenkobalterz  iJaz»7n. ;  Eiaezi- 
kobaltkies  v,  Kob,).    Contains  oyer  10  p.  c.  of  iron  with  cobalt,  or  with  cobalt  and  nickel 

But  the  atomic  proportion  of  arsenic  and  other  elements  often  varies  much  fh>m  the  normal 
above  stated,  and  without  correspondence  with  the  three  groups  just  pointed  out  These  varia- 
tions lead  to  the  following  groups,  as  distinguished  by  Raimmelsberg,  which,  however,  blend  more 
or  less  with  one  another : 

A«  Composition  R  As*,  with  B=Co,  Fe,  and  some  Ni.    Includes  some  of  Nos.  1,  2,  and  3,  above. 

K  R  As^  with  B=:Ni,  Fe,  and  some  Co.    Includes  most  chharUhiUf  No.  2.    Anal  6  to  12. 

C.  R  As  +  R  As*.    Anal  13  to  15.    Includes  some  of  Nos.  2  and  3. 

D.  B  A6'+ 2  R  A2\  Anal  16  to  21.  Includes  some  of  1  and  2.  In  this  last  the  arsenic  consti- 
tutes 73—76  p.  a,  and  the  mineral  approximates  to  SkuUerudiie. 

Analyses:  Series  A.  1,  Varrentrapp  (Pogg.,  xlviil  505);  2,  Hofinann  (Pogg.,  xxv.  486);  8, 
Eobell  (Grundz.  ^in.,  300) ;  4,  Klauer  ( Ramm.,  5th  Suppl,  225) ;  5,  Lan^  (Ramm.,  Min.  Ch.,  24).— 
Series  B.  6,  Booth  (Am.  J.  Sd.,  zxix.  241);  7,  Rammelsberg  (J.  pr.  Ch.,  Iv.  486);  S,  9,  id.  (let 
Buppl,  15);  10,  F.  Marian  (Yogi's  Min.  Joach.,  158);  11,  0.  U.  Shepurd  (Am.  J.  Sci.,  xlvil  851); 
12,  Qenth(This  Min.,  512,  1854).— Series  C.  18,  Jackel  (Rose's  Kryst  Ch.,  53);  14^  Rammels> 
berg  (5th  Suppl,  225);  15,  Salvetal  &  Wertheim  (Thdse,  Paris,  1854,  79).— Series  D.  16^ 
Stromcyer  (Gel  Anz.  Gott,  1817,  72) ;  17,  Sartorius  (Ann.  Oh.  Pharm.,  Ixvl  278) ;  18,  19,  B.  W 
Bull  (Rose's  Kryst  Ch.,  52) ;  20,  Karatedt  (Ramm.,  5th  Suppl,  225) ;  21,  Marian  (I  o.) : 

A.  As        Co       Ni        Fe        Cu 


B. 


C. 


1.  Tuoaberg 

69-46 

23-44   

4.96 

,  S  0-90=98*76  Varr. 

2.  Schnoeberg 

70-87 

l.S-95     1*79 

11-71 

1-39,  8  0*66,  Bi  0-01 =99-88  Hoftn. 

8. 

7108 

9*44   

18-48 

tr.    Sir.,     Bl  1-00=100  Kob. 

4.  Kiechelsdorf 

68*73 

16*37  12-16 

2*30 

0*46=100  Klauer. 

6.  Schnoeberg 

73-55 

6-28  14*49 

6-20 

,  S  0-27=99-79  Lango. 

G.  of  mmeral  of  anal  7,  6-411 ;  8  and  9,  6*736;  10,  6*28— 6*89. 

6.  Biechelsdorf 

72-64 

3*37  20-74 

3-26 

=100  Booth. 

7.  Allemont 

71-11 

18-71 

6-82 

,  a  2*29=98-93  Ramm. 

8.  Eamsdorf 

70-84 

28*40 

tr. 

=-98-74  Ramm. 

9.          " 

70-93 

29*50 

ir. 

=  1 00-48  Ramm. 

10.  Joaohlmsthal 

71-47 

8-62  21-18 

2-83 

0-29,  8  0*58=99-97  Marian. 

11.  Chatham,  Ct 

70-00 

1-35  12-19 

17-70 

=10i*216he|)ardL 

12.          ** 

70*11 

3-82     9*44 

11-85 

,  S  4-78=100  Genth. 

Q.  c5  min.  of  anal  13,6*84; 

14,  6-874. 

18.  Riedielsdorf 

66*02 

21-21    

11-60 

1-90,  8  0*49,  Bi  0-04=101*26  JldsaL 

14.          " 

60-42 

10-80  86-87 

0-80 

>  8  2*11  =  100  Ramm. 

16.  Sdmeebeig 

68-71 

3-01  86-00 

0-80 

k  8  2*80=100-82  SalT.  ft  W. 
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As  Go      in  Fe  Oa 

10.  Riecheladorr  74-21    20-31    8*42  0*16,  8  0-88=98-98  Strom. 

17.  "                      78-63  9-17  14-06  2-24  ,  S  0-94=99-94  Sartoriiw. 

18.  »*                      76-09  4-66  12-26  6*82  =99-72  Bull 

19.  Schneeberg            76-85  8-32  12*04  6-62  0-94=98"67  Bull. 

20.  "                      74-80  8-79  12-86  7-33  ,  S  0-85=99-63  Karat 

2!.  Joachimsthal          74-52  11-72     1-81  6-26  1-00,  S  1-81=99-72  Marlim. 

J.  L.  Smith  found  oyer  8  p.  a  of  copper  in  a  smaltine  trom  Atacama,  his  aniilTsia  affording 
(Gillisa's  Ezped.,  iL  102)  As  70*85,  Co  24-18,  Ni  1-23,  Fe  4-05,  Ou  8*41,  S  0-08=10O-76. 

Pyri  etc. — ^In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
snblimato  of  arsenous  acid,  and  sometimes  traces  of  sulphurous  acid.  B.B.  on  charcoal  gives  an 
arsenical  odor,  and  fuses  to  a  globule,  which,  treated  with  successive  portions  of  borax-glass, 
affords  reactions  for  iron,  cobalt,  and  nickel 

Obs. — ^Usually  occurs  in  veins,  accompanying  ores  of  cobalt  or  nickel,  and  ores  of  silver  and 
oopper;  also,  in  some  instances,  with  niccolite  and  arsenopyrite ;  often  having  a  coating  of 
aimaborgito. 

Occurs  with  silver  and  copper  at  Freiberg,  Annaberg,  and  particularly  Schneeberg  in  Saxony; 
at  Joacliimsthal  in  Bohemia,  the  reticulated  varieties  are  frequently  found  imbedded  in  oalc  spar, 
and  also  at  Wheal  Spamon  in  Ck)rnwall ;  at  Biechelsdorf  in  Hesse,  in  veins  in  the  copper  schist ; 
at  Tuuaberg  in  Sweden,-  Allemont  in  Dauphin^;  at  the  silver  mines  of  Tres  Puntas  and  others  in 
Chili,  but  only  in  small  quantities  Also  in  crystals  at  Mine  La  Motte,  Missouri.  See  analyses 
above  for  the  varieties  at  these  localities. 

At  Chatham,  Conn.,  the  chloanthite  (chathamite)  occars  in  mica  slate,  associated  generally  with 
arsenopyrite  and  sometimes  with  niccolite. 

This  species  and  the  cobaltite  were  confounded  by  the  mineralogists  of  last  century;  and 
although  right  chemical  distinctions  were  oarly  indicated  by  those  of  Sweden,  doubts  continued 
until  the  analyses  by  John  and  Stromeyer  in  1811  and  1817.  Rome  de  Lisle  brought  out  and 
figured  correctly  the  crystallographic  distinctions  in  1772  and  1783;  but  the  value  of  his  deter- 
minations were  not  generally  appredated. 

Alt. — Occurs  altered  to  erythrite  (arsenate  of  cobalt),  a  change  due  to  the  oxydation  of  the 
arsenic  and  cobalt  on  exposure  to  moisture. 

84.  SKU'rrBKUDiTU.  Tesseral-Kies,  Hartkobaltkies,  Bi-eiifu,  Pogg.,  ix.  115, 1827.  Arsenik- 
kobaltkies  Schearer,  Pogg.,  xliL  646,  1837.  Hartkobalten  HauajiL^  Handb.,  69,  1847.  Skut* 
terudit^aid,  Handb.,  560,  1846.    Modumite  Nicol^  Min.,  467,  1849. 

Isometric.  Observed  planes  0,  /,  1,  2,  f ,  2-2,  i-Z,  2-f .  Figs.  1,  2,  3,  10. 
Cleavage :  cubic,  distinct ;  /,  in  traces.     Also  massive  eranmar. 

H.=6.  G.=6-74— 6-84.  Lustre  bright  metallic.  Color  between  tin- 
white  and  pale  lead-gray,  sometimes  iridescent. 

Oomp.— Co  As*= Arsenic  79*2,  cobalt  20*8=100.  Analyses:  1,  Scheerer  (L  c.);  2,  3,  W6hler 
(Pogg.,  xliii.  691): 

1.  Skutterud  As  77*84        Oo  20*01        Fe  1*61    S  0*69=100*05  Scheerer. 

2.  "        orygL  7»-2  18-6  l-8=99-0  WShler. 
8.         ."        vuus.           79*0               19*5  1*4=99*9  Wohler. 

Pyr. — ^Reactions  like  those  of  smaltite,  but  giyes  a  more  copious  sublimate  of  metallic  arsemo 
bn  the  closed  tube. 

Obs. — ^fVom  Skutterud,  near  Modum,  hi  Norway,  in  a  homblendic  gangue  in  gneiss,  with 
si^ene  and  cobaltite,  and  the  crystals  sometimes  implanted  on  those  of  oobaltite. 

66.  OOBALTTTJEI.  Gobaltum  cum  ferro  sulfurato  et  arsenicato  minertdisatum,  Glants-Kobolt 
pt  (fir.  Tuuaberg),  OronsL,  213,  1768  Mme  de  Cobalt  blanche  da  lAaU,  Grist,  384^  1772.  Mins 
de  Cobalt  arsenico-sulfureuse  cfe  Liela^  Crist,  ill  129,  1783.  Glanz-Kobold  Wem,  Kobalt- 
Olans  ChmL  Cobalt  gris  pt  H.  Glance  Cobalt;  Bright-White  Cobalt  Qlanzkobaltkies 
Glioek^  Grondr.,  1881.    Cobaltine  Bead^  Tr.  11  450,  1832. 

Isometric;  pjritobedral.    Observed  planes,  as  in  the  annexed  figure; 
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f.  46,  47.     Cleavage: 
granular  or  compact. 

86 


cubic,  perfect    Planes  0  Btriated.    Also  masaive. 

H.=5-5.  G.=6— 6-3.  Lustre  metallic.  Color 
silver- white,  inclined  to  red ;  also  steel-gray,  with 
a  violet  tinge,  or  crayish-black  when  containing 
much  iron.  Streak  grayish-black.  Fracture  un- 
even and  lamellar.    Srittle. 


Oomp,,  Var.— Co  S»+Co  Ab*  or  Go  (8,  AB)«=8ulphur  19-a, 
areenic  45*2,  cobalt  35*5=100.    The  cobalt  is  sometimes  largely 
replaced  by  iron,  and  sparingly  by  copper. 
Var.  1.  Ordinary,    Contains  little  iron.    AnaL  I — 6. 
2.  ^yri/erotu ;  FsBBOOOBALTrrE  (Stahlkobalt  Ramm,^  4tb  SnppL, 
116,  5th  SuppL,  148,  1853;  Ferrocobaltine  Dana,  Min.,  58,  1854). 
Contains  much  iron  (anaL  7 — ^9) ;  from  the  Hamberg  mine,  Siogen 
Analyses:  1,  Stromeyer  (Schw.  J.,  xiz.  336);  2,  Schnabel  (Bamm.,  8d  SappL,  65);  3,  Haberdt 
(Bamm.,  4th  Suppl,  116);  4.  Patera  (ib.);  6,  Ebblnghaas  (lb.);  6,  1,  Schnabel  (ib.);  8,  Schnabel 
(ib.,  5th  SuppL,  149);  9,  Heidingsfold  (ib.): 


As 


Go 


1.  Skntternd 

2008 

43-46 

83-10 

2.  Siegen 

1910 

44-75 

29-77 

5.  Skutterud 

20-25 

42-97 

3-2-07 

a  Siegen,  massive 

19-35 

45*31 

83-71 

7.        "     plumost 

19-98 

42-53 

8-67 

8         (1          ti 

20-86 

42-94 

8-92 

9.        " 

19*08 

48-14 

9-62 

8-23=99-87  Stromeyer. 

6*88=100  Schnabel 

3*42,  quarts  1*63=100*34  Ebblnghaufl. 

1-6.3=99-99  Schnabel 
25-98  Sb  2-i-4=100  SdmaboL 
28-03=100*75  Schnabel 
'24  99,  Sb  1*04,  Cu  2'36,  gangue  0*52=100-76  HeiO. 

The  analyses  of  supposed  oobaltite  by  Patera  and  Hubordt  are  given  under  ALLOOLAsrrE. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  In  the  open  tube,  gives  sulphurous  fumes,  and  a 
iorystalliue  sublimate  of  arsenous  acid.  B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and  fuses 
to  a  magnetic  globule ;  with  borax  a  cobalt-blue  color.  Soluble  in  warm  nitrio  add,  separating 
.arsenous  add  and  sulphur. 

Obs.— Occurs  at  Tunaberg,  Biddarhyttan,  and  Hokansbd,  in  Sweden,  in  large,  splendid,  well* 
•defined  crystals ;  also  at  Skutterud  in  Norway.  Other  localities  are  at  Querbach  in  Silesia,  Siegen 
in  Westphalia,  and  Botallack  mine,  near  St.  Just,  in  Cornwall  The  most  productive  mines  are 
tiiose  of  Vena  in  Sweden,  where  it  occurs  In  mica  slate ;  those  mines  were  first  opened  in  1809. 

This  species  and  smaltite  afford  the  greater  part  of  the  smalt  of  oommeroe.  It  is  also  employed 
in  porcelain  planting. 

:  86.  QZntSDORFFinS.  Niocolum  Ferro  et  Cobalto  Arscnicatis  et  Snlphuratis  mlneralisatum, 
Kupfemickel,  pt  (loAOe  var.  ft.  Loo8),a-on^,  218, 1758,  Ak.  H.  Stockh.,  1751, 1754.  [Thespedea 
later  taken  for  Kupfemickel  and  Cobalt  ore,  until  1818.]  Nickelglanz,  Weisses  Nickelerz,  Pfaf, 
Schw.  J.,  xxil  260,  1818;  Berz,,  Ak.  H.  Stockh.,  1820.  Sulfo-ars^niure  de  nidcel  .B^tid,  1824. 
Kickelarsenikglan^  Nickelarsenikkies,  Arseniknickelglanz,  Qerm,  Nldcel  Glance.  Disomose 
Beud.,  Tr.,  ii.  448,  1832.  Tombazite  pt  BreiOi,,  J.  pr.  Ch.,  xv.  330,  1888.  Oersdorffit  (fr. 
Sohladming)  pt  Lowe^  Pogg.,  Iv.  503,  1842.    Amoibit  pt  v.  Kdb,^  J.  pr.  Ch.,  zzxiiL  40%  184i. 

iBometric ;  pyritohedral.    Observed  planes  <?,  1,  i-2.    Figs.  2,  6,  7,  46. 
^Cleavage :  cubic,  rather  perfect.    Also  lamellar  and  granular  massive. 
H.=5'6.     G.=5'6— 6'9.     Lustre  metallic.     Color  silver-white — steel- 

•  gray,  often  tarnished  gray  or  grayish-black.    Streak  grayish-black.    Frac- 
'4;iire  uneven. 

Ctomp.,  Var^— Normal,  Ni  S*+N!  As*  or  Ni  (S,  As)*= Arsenic  46*6,  sulphur  19*4^  nickel  .35*1^ 
1 100.    But  the  composition  varies  in  atomic  proportions  rather  widely,  and  tlM  ipecies  is  not  j«l 

*  ^7  understood. 

Var.  1.  }ihrmipl    Having  the  above  oompoaition. 
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2.  Lowe's  gtradorffiie  (No.  10)  affords  1  pTi  S'+Nl  As^  +i  niccolite  ip.  60),  coTrespoDdmi,^  t<i 
At  ratio  for  As,  S,  Ni,  3  :  2  :  3.  Lowe  deduced  4:3:4,  the  formula  from  wliich.  would  differ 
onlj  in  the  lost  member  being  \  nicoolite.    AnaL  9  falls  in  with  this  formula. 

3.  Von  Kobell's  ajrunbUe  (anal  17)  afforded  him,  4  As  +  3  S+4  Ni=  Arsenic  47'4,  sulphur  15*2, 
nickel  37*4.  4  As  +  3  S +4i  Ni  is  nearer  the  analysis.  The  mineral  occurs  at  lichtenberg  in  the 
Fiditelgebirge  in  light  steel-gray  octahedrons,  having  H.=4. 

4.  H.=4.  Pless^s  analyses  (Nos.  12-14),  and  also  Bogen's  of  the  ore  of  Siegen  (No.  15^  corre- 
spond to  2  Ni  S  +  Ni  As\    This  ore  may  be  named  plessiie. 

5.  Dabschauite,  Anal  18  corresponds  to  At  ratio  for  As,  S,  (Ni,  Fe,  Ck>),  2:1:2,  giving  the 
formula  1  [R  S' + R  As"]  +  2  niccolite. 

Analyses:  1,  Berzelius  (L  c.);  2,  Rammelsberg  (Pogg.,  IxviiL  611);  3,  4^  Schnabel  (Verh.  Vcr. 
Bonn,  viiL  307,  Bamm.  Mui.-Oh.,  65) ;  5,  Bergemann  (J.  pr.  Oh.,  Ixxv.  244) ;  6,  Dobereiner  (Schw. 
J.,  xxvL  270);  7,  Rammelsberg  (Handw.,  il  14);  8,  Heidingsfeld  (Ramm.,  6th  SuppL,  174);  9-11, 
Lowe  (Ramm.,  2d  SuppL,  102,  Pogg.,  Iv.  603);  12-14,  Pless  (Ann.  Oh.  Pharra.,  11  260);  16,  Bogen 
(B.  H.  Ztg.,  xxiii.  65);  16,  Bergemann  (J.  pr.  Oh.,  Ixziz.  412);  17,  y.  Koball  (J.  pr.  Oh.,  xxziiL 
402);  18,  Zerjaa  (Anz.  Ak.  Wien,  1866,  173): 


As 

S 

Ni 

Fe 

Co 

1.  Loos,  Sweden 

45-37 

19  34 

29-94 

4-11 

0-92*  §i  0  9=100-58  BerzeKua. 

2.  Harzgterode,  G.  6-66 

44-01 

18-83 

30*30 

6-00 

Sb  0*86-100  Ramm. 

3.  Musen,  crysL 

46-02 

1894 

32*66 

2*38 

=100  Schnabel. 

4b,  Ems,  massive 

38*92 

17*82 

35-27 

4*97 

2-23,  Ou  2*75=101-96  SchnabeL 

6.     *•     crysk 

46-02 

19-04 

34-18 

1-02 

0*27,  Sb  0-61=10014  Bergemann. 

6.  Kamsdorf 

48- 

14* 

27*« 

11- 

=100  Dobereiner. 

7.  Lobenstehi 

48*02 

2016 

31*82 

=100  Rammelsberg. 

8.          " 

46-12 

18-96 

33*04 

1-81 

0-60,  Ou  0*11,  Sb  0-33=100-97  Held 

9.  Prakendorf 

4610 

16-25 

28-75 

8-70 

=100  Lowe. 

11.           "        G.  6*7—6*9  42  62 

1413 

26-14 

9*55 

=99-65  Lowe. 

14  22 

38*42 

209 

,  quartz  1-87=9912  L6we. 

12.          "    cry«t,G.6*64  89-04 

16*:;5 

19-69 

1113 

14-12=100-23  Pless. 

13.          "        ** 

39-88 

16*11 

27-90 

14-97 

0-83=99*69  Pless. 

J  4.          "        " 

39-40 

16*91 

28-62 

12-19 

2-88=100  Pless. 

15.  Siegen 

37-52 

17-49 

40-97 

4*19 

=100-17  Bogen. 

16   Ems,  massive 

83-25 

21*51 

22-79 

16-64 

1*64,  Ou  4*01,  Sb  0-62  =  100-46  B. 

17.  Amoibite,      G.  608 

45*3  A'> 

14-00 

37-34 

2-50 

«r.,Pb  0-82=100  KobelL 

18.  Dobscliau 

49-73 

9-41 

26-83 

6-20 

7-46,  Si  1*63=99-26  Zerjau. 

*  with  some  On. 

*b5 

rloss. 

« with  some  Oo. 

P3nr«}  etc. — In  the  closed  tube  decrepitates,  and  gives  a  yellowish-brown  sublimate  of  sulphid 
of  arsenia  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  gives  sulphurous  and  garlic  odors  and  fuses  to  a  globule,  which,  with  borax-glass 
gives  at  first  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  the  (iuz,  cobalt  and  nickel 
are  successively  ozydizod. 

Decomposed  by  nitric  add,  forming  a  green  solution,  with  separation  of  sulphur  and  arsenoas 
acid. 

Ob8< — Occurs  at  Loos  in  Helsingland,  Sweden;  in  the  Albertine  mine,  near  Harzgerode  in  the 
Hans,  with  cbalcopyrite,  galenite,  caloito,  fluor-spar,  and  quartz;  at  Schladming  in  Styria;  Kams- 
dorf in  Lower  Thuringia;  Haneisen,  near  Lobenstein,  Voigtland;  at  the  quicksilver  mine  (anal 
4)  and  at  Pfingstweise  (anal  5),  near  Ems.  Also  found  as  an  incrustation  of  cubes,  with  planes  1 
and  2-2,  on  decomposed  galenite  and  blende,  at  PhenizvUle,  Pa. 

87.  UTtTiMANNlTB.  ITickelspiesglaserz  (Ar.  Siegen)  UUmam(h\B  discov.  in  1803),  Syst*Tab., 
166,  379,  1814.  Nickelspiessglanzerz  ffausin.^  Handb.,  192,  1813.  Antimonnickelglanz,  Nick- 
elantimonglanz,  Antimon-Arsenlknickelglanz,  OemL  Nickel  Stibine ;  Niokehferous  Gray  An< 
timony.    Antunoine  snlfUr^  nickelif&re  H,,  1822.    Ullmannit  I^oba,  1843. 

Isometric.  Observed  planes,  0,  1,  //  f.  5,  6,  7.  Cleavage:  cubic, 
perfect.     Occurs  also  massive ;  structure  granular. 

1I.==5— 5-6.  G.=6-2— 6-51;  6-352— 6-506,  Harzgerode,  Ramm.  Lustre 
metallic.    Color  steel-gray,  inclining  to  silver- white.    Brittle. 

Oomp^— l!Fi  S'+Hn  (Sb,  As)',  Ramm.,  or  Ni  (8»  Sb,  AB)*=:(ar8onic  excluded)  Nickd  27*7, 
Hitimony  57*2,  sulphur  15*1=100.  The  arsenic  is  sometimes  wanting,  as  in  anal  3,  4.  Analyses 
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1,  Elaproth  (Beitr.,  vL  329) ;  2,  UUmann  (Syst  tab.  ITebera.,  394) ;  3,  4^  H.  Boae  (Pogg.,  xr.  688) 
6,  Rammelsbeig  (Pogg.,  My.  189): 

As  Sb  S  Ni 

^1.  Preusberg  11-76        4t-75        15-26        26-25=100  Klaproth. 

2.  Siegen  9*94        47*56        16*40        26*10=100  UllmaniL 

3.  "  66-76        16-98        27-36=99*10  H.  Rose. 

4.  "  64-47        16-65        28-04=98-06  H.  Rose. 

6.  Harzgerode  2*66        60*84        17*38        29-43,  Fe  1-83=102-13  Ramm. 

Pyr^  etc. — ^In  the  dosed  tube  giyes  a  faint  white  sublimate.  In  the  open  tube  suljhuroai 
and  antimouous  fUmes,  the  latter  condensing  on  the  walls  of  the  tube  as  a  white  non-volatile 
sublimate.  B.B.  on  charcoal  fUses  to  a  globule,  boils,  and  emits  antimonous  vapors,  wliich  coat 
the  oool  white :  treated  with  borax-glass  reacts  like  gersdorffite.    Some  varieties  contain  arsenic. 

Dooomposed  by  nitric  acid,  forming  a  g^reen  solution,  with  separation  of  sulphur  and  antimonous 
acid. 

Obs.— Occurs  in  the  Duchj  of  Nassau,  in  the  mines  of  PreuBbuig,  with  galenite  and  chalcopy- 
rite ;  in  Siegen,  Prussia ;  at  Elarzgerode  and  Lobenstein. 

Rammelsberg  calls  an  ore  from  the  Harz  boumonil'mekslglamk  It  occurs  in  cubes ;  H.=:4'5. 
Q.=6-636— 5-706.    Analysis  (Pogg.,  Ixxvii.  264): 


As 

Sb 

S 

Ni 

Co 

Pb 

Ou 

Fe 

28-00 

19-63 

16-86 

27-04 

1-60 

613 

1-83 

0-61=100 

It  oomes  from  Wolfsberg  in  the  Harz. 

88.  OORTNTTR    Korynit  v.  Zepharovich,  Ber.  Ak.  Wien,  IL  117,  1866. 

Isometric.    In  octahedrons,  with  convex  faces.    Also  in  globular  groups. 
^  H:.=4-5-6.     G.=5-994;  5-96-6-029,  v.  Z.     Lustre  metallic.      Color 
silver-white,  inclined  to  steel-gray  on  fresh  fracture ;  streak  black.    Opaque. 
Fracture  imeven. 

Oomp.— Ni  S'+Ni  (As,  Sb)*,  or  like  nllmannite,  and  differing  in  that  the  arsenic  present 
ozoeeds  in  amount  the  antimony.    Analjrsis :  ▼.  Payer  (L  a) : 

As  Sb  S  Ki  •  Fe 

87-83  13-45  1719  2886  l*g8=99«3l 

Pyr.,  etc.— In  the  open  tube  affords  sulphurous  add  and  a  crystalline  white  sublimate.  In 
the  mattrass  also  finally  a  narrow  yellowish-red  and  a  broader  yellow  zone.  B.B.  on  chaiooal 
ftises  easily  at  surface,  yielding  fumes  of  sulphurous  add  and  antimony.  With  borax-g^aM 
reactions  of  iron,  cobalt,  and  finally  nidcel,  with  an  arsenical  odor. 

Obs. — ^From  Olsa,  in  Garinthia,  with  boumonite ;  crystals  about  2}  mm.  through. 

Named  from  Kopvvn,  a  efoift. 

89.  LAUBmi.    Lanrit  WShkr,  Ann.  Ch.  Fhann.,  ctttjt.  118. 

Isometric.  In  small  octahedrons,  with  faces  of  the  cube,  and  2-2,  t-2. 
Cleavage:  octahedral  distinct. 

H.  above  7.  G.=6'99,  v.  "Waltershausen.  Lustre  metallic,  bright 
Color  dark  iron-black ;  powder  dark-gray.    Brittle. 

Oomp.— Sulphid  of  osmium  and  ruthenium.  Perhaps  1 2  Hu*  S* + Os  B\  or  Ba  S*  [ + i^ir  Ba*  Os] 
e=Sulphur  32*12,  Bu  62*88,  Os  6-00=100.    Analysis:  Wohler  (L  c): 

S  81-79  [Os  8-03]  Bu  66-18=100 

The  osmium  was  determined  by  the  bss,  and  the  ruthenium  was  not  wholly  pure  Arom  it,  the 
•mount  used  for  analysis  haying  been  but  0*8146  grain. 

P3rr.,  etc. — Heated  it  decrepitates.  B.B.  infusible,  giving  first  sulphurous  and  then  osmio  add 
fumes.    Not  acted  upon  by  aqua  regia,  or  by  heating  with  bisulphate  of  potash. 

Obs. — ^From  the  platinum  washings  of  Bomea  Found  among  fine-grained  platinum  whidi 
had  been  brought  firom  Bornea 
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00.  BffAROABrm.  Not  Marchaaite  [=GT7Bi.  Fyrite]  AnA^  Agric,  1646 ;  mnckd,  1726 ;  Wall, 
1747;  OofMl,  1758;  Unn,^  1768;  cfe  Liale^  1783.  ?  Pyrites  argenteo  colore,  Qerm,  Wasserkiei 
o.  Weissorkles,  Agric  Interpr.,  477,  1646;  Ferram  jecoris  oolore,  Qerm,  Lebererz,  pt,  Agric, 
ib.,  469.  Yattenkies  [=Wa8Berkies]  pt,  Pyrites  fuscas  pt,  P.  aquosus  pt,  WaXL,  213,  ^747. 
Swafvelkies  pt  OronsL,  184,  1758.  Pmtt^  lamellosus  .Bom.,  LithopK,  ii.  106,  1772  P. 
aquosus?  td,  107.  Pyrites  rhomboidales  pt  de  Lisle,  Crist,  1772,  iiL  242,  1783.  Pyrites 
lamelleuse  en  crdtes  de  coq  [=:Ck)ck8Coinb  Pyrites]  FbrsU,  Gat,  1772;  de  lAsle^  Crist,  iii.  252, 
1783.  Pyntes  fusous  lamellosas  WaJH,  ii.  134,  1778.  Stralilkies,  Leberkios  [=Itadiated 
Pyrites,  Hepatic  Pyrites]  pt,  We/m,,  Bergm.  X,  1789.  Fer  sulfur^  var.  radi^  if.,  Tr.,  1801, 
Bnmgn.^  Tr.,  1807.  Wasserkies  (Dichter  o.  Leberkies,  Strahlkies,  Haarkies  pt)  Hawm^ 
Handb.,  149,  1813.  Fer  sulfUre  blano  pt  H,  White  Pyrites  Aikin,  Min.,  1814.  Fer  solAir^ 
prismatique  rhomboidale  Bourn.,  Oat,  301,  1817.  Prismatic  Iron  Pyrites  James,,  iiL  297,  1820. 
Kaznmkies,  Speerkies,  Zollkies  pt,  Qerm,  Oookscomb,  Spear,  aad  Gellalar  Pyrites.  Markasit 
Baid^  Handb.,  467,  661,  1846. 


1 


Orthorhombic.    /A  /==106°  5',  0  A  l.t=122<>  26',  aih\  (?=1-573T  :  1 


0  A  1=116^  55' 
0  A  f4=158  27 
0  A  l-i=130  10 


1  A  1,  mac.,=115^  10' 
1  A  1,  brach.,=89  6 
1  A  1,  ba3.,=126  10 


1-t  A  1-1=64*'  52' 
l-t  A  1-1=80  20 
/  A  a=126  57 


Cleavage:  /rather  perfect;  l-Jin  traces.  Twins:  plane 
of  composition  /,  sometimes  consisting  of  five  indiviauals, 
united  bjr  the  acute  lateral  angle  (f.  97) ;  also  others  with 
composition  parallel  to  l-t.  Also  globular,  reniform,  and 
other  imitative  shapes — structure  straight  columnar ;  often 
massive,  columnar,  or  granular. 

H.=6— 6-5.    Q.=4-678--4-847.    Lustre  metallic.    Color 
pale  bronze-yellow,  sometimes  inclined  to  green  or  ^ay.     ^^«1»  ^ 
Streak  grayish  or  brownish-black.    Fracture  uneven.    j3rit-  /     M 

^®«  ObMnred  plftneST 


0 

H 

H 

M 

1 
/ 

Oomp.,  Var^— Fe  S*,  like  pyrite. 

The  varieties  that  have  been  recognized  depend  mainly  on  state  of  oryBtanization. 

1.  RaduUed  (SiraMkies):  Radiated;  also  the  simple  crystals. 

3.  Oodkaeomb  P.  {Kammkies) :  Aggregations  of  flattened  crystals  into  crest-like  forms. 

8.  Spear  P.  {S^peerkies) :  Twin  crystals,  with  reentering  angles  a  htUe  like  the  head  of  a  speat 
in  form. 

4.  CkqnOary  (HaarUes) :  In  capillary  crystallizations. 

6.  HepaJUc  P.  (Leberkks  and  FyriUs  fuaeua  pt):  The  massiye  of  doU  colors,  being  named  from 
hac,  Uver;  but  including,  unong  the  older  mineralogists  especially,  brown  specimens  of  any 
pyrite,  altered  more  or  less  to  limonite. 

6.  OeUtUar  P,  {ZesOkiea):  In  cellular  8i>ecimens,  formed  by  the  incrustation  of  the  crystals  of 
other  minerals  that  have  disappeared ;  partly  pyrite. 

7.  Arsenical:  Nearly  white  in  color  (in  part  kyrosiie  Breitk,  and  vmssku^ertri)]  contains  a 
Iraoe  of  arsenia 

Analyses:  1,  Hatohett  (PhiL  Trans.,  S25.  1804);  2,  3,  BerzoUns  (Schw.  J.,  zxriL  67):  4, 
Scheidhauer  (Fogg.,  bdr.  282);  fi,  Trapp  (B.  U.  Ztg.,  zziil  65): 
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L  46-4  68*6=100  Hatchett 

2.  45*66        54-84=100  BerzeUos. 

3.  Spear  P.  45-07        52-35,  Mn  0-70,  Si  0-80=99-92  Beraeliuf. 

4.  Kyrosita  46  60        53-05,  Cu  1'4],  As  0-98=100*99  ScheidliBQer. 

5.  Mimsterthal,  Baden        46*98        51*95=98*88  Trapp. 

Pyr. — Like  pyrite.    Very  liable  to  decomposition ;  more  so  than  pyrite. 

The  kyrosite  Breith.,  cnlled  also  wetsskupferen.  Char.,  1823,  111,  -246,  and  arsenid  of  copper^  ir 
from  the  Mine  Briccius,  near  Annaberg.  A  Chilian  toeisskupfererz  contains,  according  to  Plaitne: 
(Breith.,  in  Fogg,  Mil.  281),  12*9  p.  a  of  copper,  besides  iron  and  sulphar,  but  no  arsenic 
Another  so  called,  from  Schneeberg,  is,  according  to  y.  Kobell  (J.  pr.  Ch.,  bcxL  159),  impure 
marcasite.  Weisskupfererz  (abo  called  weiaskupfer  and  weisserz)  occurs  as  the  name  of  a  species  in 
all  the  mineralogical  works  of  last  century,  fh>m  Henckel's  Pyrotology,  in  1725,  where  it  is  called 
a  whitish  copper  ore,  and  placed  near  tetrohedrite ;  and  the  light  color,  fh)m  Henckel  down,  ia 
attributed  to  the  presence  of  arsenic.  It  has  finally  been  run  out  as  mostly  Impure  marcasite ; 
and  the  domeykite  and  related  species  (p.  8ft)  are  now  the  only  true  white  copper. 

Obs. — ^The  spear  variety  occurs  abundantly  in  tlie  plastic  clay  of  the  brown  coal  formaUon  at 
Littwitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  sulphur  and 
the  manufacture  of  the  sulphate  of  iron.  The  radiated  variety  occurs  at  the  same  place ;  also  at 
Joadiimsthal,  and  in  several  parts  of  Saxony.  The  cockscomb  variety  occurs  with  galenite  and 
fluor-spar  in  Derbyshire ;  crystals  near  Costleton  in  Derbyshire ;  near  Alston  Moor  in  Cumber- 
land; near  Tavistock  in  Devonshire ;  and  radiated  at  East  Wheal  Rose  and  elsewhere  in  ComwaU. 

At  Warwick,  N.  Y.,  it  occurs  in  simple  and  compound  crystals,  in  granite,  with  zircon.  Hustis's 
farm,  in  Phillipstown,  N.  T.,  affords  small  crystals,  referred  by  Beck  to  this  species,  occiirriug  in 
mag^esian  limestone.  Massive  fibrous  varieties  abound  throughout  the  mica  slate  of  New  Eng- 
land, particularly  at  Cummington,  Mass.,  where  it  is  asstx^iated  with  cummingtonite  and  garnet. 
Occurs  at  Lane's  mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  fluor  vein  in  Trumbull;  also  in 
gneiss  at  East  Haddam ;  at  Haverhill,  N.  H.,  with  common  pyrite.  In  Canada  in  Keebing.  a  few 
miles  east  of  the  Kamanistiquia  B. 

Marcasite  Is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid,  and  .sulphate  of  iron, 
though  less  frequently  than  pyrite.    Its  color  is  considerably  paler  than  that  of  ordinary  pyrite. 

The  word  marccuUe,  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers),  was  the 
name  of  common  crystallized  pyrite  among  miners  and  mineralogists  in  later  centuries,  until  near 
the  dose  of  the  last.    It  was  first  given  to  this  species  by  Haldiuger  in  1845. 

The  species  is  probably  recognized  by  Agricola  under  the  name  wasserkies  and  lAeren;  and 
also  under  the  same  by  Cronstedt ;  and  it  is  Wasserkies  of  Hausmann  in  both  editions  of  his  great 
work.  This  name,  wasserkies  (pyrites  aquosus,  as  Cronstedt  translates  it),  is  little  applicable : 
yet  may  have  arisen  from  the  greater  tendency  of  the  mineral  to  become  moist  and  alter  to  vitriol 
man  pyrite— if  it  be  not  an  early  corruption,  as  Agricola  seems  to  think  (see  above),  of  Weis9erkie§ 
(white  iron  pyrites).  It  appears  to  have  been  used  also  for  easily  decomposable  pyrite ;  and 
pyrrhoHte  was  also  included  under  its  other  name,  pyrites  fuacus.  The  rhombic  crystaUization  is 
mentioned  by  de  Lisle ;  but  Hauy  long  afterward  considered  it  only  an  Irregularity  of  common  iron 
pyrites.  Marcasite  is  made  by  Breithaupt  (J.  pr.  Ch.,  iv.  257,  1835)  a  generic  name  for  the 
various  species  of  pyrites. 

LONCHiDrrE  BreiL  db  FlaUn.j  I^ogg.,  Ixxvii  135  (Elausimkies,  Br.  Char.,  254, 1832).  This  mineral 
appears  to  be  a  mixture  of  marcasite  and  mispickd.  Breithaupt  gives  for  it  the  angles  104''  20' 
for  /A  i;  and  100°  36'  for  the  brachydome.  H.=6'5.  G.=4*925~5.  Color  tin-white,  sometimea 
greenish  or  grayish;  streak  black.  Analysis  by  Plattner  (loc.  cit),  S  49*61,  As  4*40,  Fe  44*23, 
Go  0-35,  Cu  0-75,  Pb  0  20=99-54,  equivalent  to  24  of  marcasite  (Fe  S')  and  1  of  Fe  As'.  From 
Freiberg,  Schneeberg,  and  ComwalL 

Alt. — ^limonito  and  pyrite  occur  as  pseudomorphs  after  marcasite. 

91.  ZiSliIiINQCTB.  Prismatic  Arsenical  Pyrites  (communic.  by  Mohs)  pt  Jameson,  iil  272, 
1820.  Axotomer  Arsenik-Kies  pt.  Jfohs^  Grundr.,  525,  1823.  Arsenikalkies,  Arsenikeisen, 
Arseneisen,  pt..  Germ.  Leucopyrite  pt.  Shep.,  Min.,  ii.  9,  1835.  Arsenosiderit  pt  Oloc^^ 
Grundr.,  321,  1839.  Mohsine  pt  Chapmjan,  1843.  LoUingit  pt.  JTaidL,  Handb.,  559,  1845. 
Sfttersbergit  Kenng.,  Min ,  111,  1853.    Leucopyrite  Dana^  Min.,  1868. 

Orthorhombic    Form  like  that  of  arsenopyrite,  and  probably  the  sam« 
in  angles  with  that  of  loUingite.    Also  massive. 


Digitized  by  VjOOQIC 


0ULPHID8«  Era 


77 


H".=5— 6-5.  G.=:6-8-8-71;  6-80  from  Andreasberg,  Illing ;  7-U9, 
from  FoBSum,  Scheerer;  7*28  from  Breitenbrunn,  Behncke;  8*87— 8-71 
from  Schladming,  Weidenbusch.  Lustre  metallic.  Color  between  Hilver- 
white  and  steel-gray.     Streak  grayish-black.     Fracture  uneven.    Brittle. 

Oomp. — ^Fe  As*=Arsenio  72-8|  iron  27*2=100 ;  or  (Fe,  N!,  Ck>)  As'.  Analyses;  1,  2,  Scheerer 
(Pogg.,  xUz.  636,  I  153);  3,  Weidenbusoh  (Bose's  Kryst  Oh.,  54);  4»  Behncke  (Fogg.,  xoviiL 
187);  5,  Bling  (ZS.  nat  Yer.  Halle,  1854,  339): 

Fe 

27-39=98-81  Scheerer. 
28-U=99-64  Scheerer. 
26-48=99-36  WeiA 
27-41,  Sb  l-05=99-41  Behncke. 
28-67=100-91  Illing. 

Pyr. — In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic ;  in  the  open  tube  a  white  sub- 
limate of  arsenous  acid,  with  traces  of  sulphurous  fumes.  B.B.  on  charcoal  gives  the  odor  of 
arsenic;  in  O.F.  a  white  coating  of  arsenous  add,  and  in  B.F.  a  magnetic  globule.  With  the 
fluxes  Uie  roasted  mineral  reacts  only  for  iron. 

Oba,— Oocnrs  with  copper  nickel  at  Schladming;  at  Ehrenfriedersdorf^  in  Saxony;  at  Saters* 
berg^  near  Fossum,  in  Norway. 

A  crystal  of  arsenical  iron,  weighing  two  or  three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but 
it  is  not  known  under  what  circumstances;  and  in  Randolph  Oo.,  N.  C,  a  mass  of  nearly  two 
poands  weight.  Whether  these  were  leuoopyrite  or  lolingite  is  uncertain.  Also  found  at  Paris, 
ICaine. 

The  name  leuoopyrite  is  derived  from  \tvK6s,  wMtey  and  pyrites;  it  was  given  by  Shepard  io 
1835. 


As 
70-09 

S 
1-33 

2         '*             '* 

70-22 

1-28 

3.  Schladming 

72-18 

0-70 

4.  Breitenbrunn 

69-86 

1-10 

5.  Andreasberg 

70-59 

1-65 

92.  HAMBmiiSBIIRQrrB.    Weissnickelkies  Ebjfm.,  Pogg.,  xxv.  491, 1832.  Bammelsbergite 
JkuMf  Mio.,  61, 1854.   [Not  Bammelsbergite  (Syn.  of  Chloanthlte)  ffaicL,  Handb.,  1845.1 

Orthorhombic ;  /A  7=123^—124°  ? 

H.=5-25-5-75.  G.=7-099-7-188Breith.  SUghtly  ductile.  Otherwise 
like  the  preceding. 

Comp«— Ki  As*  like  ohloanihite= Arsenic  71*7,  nickel  28'3=100.  Analysis:  I,  Hoffinann 
;la): 

As  Ni  Bi  Ou  8 

Schneeberg        71-30        28*14       2-19        1-50        0-14=102*27 

Pyr^— In  ihe  dosed  tube  gives  a  sublimate  of  metallio  arsenic;  other  reactions  the  same  as 
with  nicoolite  (p.  60). 

Oba. — Occurs  at  Schneeberg  and  at  Eiechelsdor£  It  was  first  separated  fiK>m  the  isometric 
irhite  nickel  by  Breithaupt 

93«  LUnOOFTRXm.  Syn.  same  as  for  Uuisorxs  (p.  76),  with  also  Glanzarsenikkiea  Breiih^ 
J.  pr.  Ch.,  iv.  260,  261, 1835.  Mohsine  pi  Chapman^  Pract  Min.,  138, 1843.  Lollingit  pt  Said,, 
1845.    Oeierite  (fir.  Oeyer)  Breith,,  B.  H.  Ztg.,  xxv.  167,  1866.    LolUngite  Dana,  Min.,  186& 

97A  Orthorhombic.    Form  like  that  of  mispickel,  l-»  A  l-i= 

122''  Eose,  122°  20'  Breith.    Cleavage :  rather  perfect  in  one 
direction.     Also  massive. 

H.=5-5-5.  Q.=6-24— 7-8  ;  6-246  from  Geyer ;  7-00- 
7*228  from  Eeichenstein.  In  other  physical  characters  like 
leuoopyrite. 

Oomp. — ^Fe  As+Fe  A8*= Arsenic  66*8,  iron  33*2=100.     Analyses:   1, 
Heyer  (Pogg.,  L  154);  2,  Karsten  (Eisenhutt,  iL  19);  3,  Weidenbusch  (Boio's 
Cryst  Ghein.,  54);  4,  Behncke  (Pogg.,  zoviii  187);  6,  Hofmann  (Pogg.,  xv.  485>: 
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1. 
2, 

3.  " 

4.  Geyer 

6.  Beichenstein 


As  S  Fd 

eS-U  1*63  30-24^  gangae  B-SSrraS-Se  Ifojer. 

66-88  1*77  32-35= 100  Karsten. 

66*61  1-09  31 61,  gangae  104=99-26  Weid. 

68*94  6*07  32-92,  8b  1*37 =99*30  K 

65-99  1*94  28-t)6,  gangae  2*17=9816  Hofknann. 


The  last  analysis  affords  a  oomposition  intermediate  between  those  of  lenoopyrite  and  Idliiig^tai 
llie  4th  is  between  this  species  and  mispickel,  and  has  been  called  ffqfmie.  It  is  tin-white,  witk 
black  streak.    6.= 6-821—6-246  Behncke,  6  550  Breith. 

P3rr. — Same  as  for  leucopyrite. 

Obs. — At  Beichenstein  in  Silesia,  in  serpentine,  with  arsenopyrite ;  at  Gtoyrr  in  Saxony,  in 
crystals,  having  distinctly  the  form  of  arsenopyrite,  and  massive,  mixed  with  quarta;  at  LSling^ 
near  llattenberg  in  Carinthia,  in  siderito,  along  with  bismuth  and  soorodite. 

Named  by  Chapman  after  Mohs,  by  whom  the  mineral  was  first  described,  and  who  mentions 
Ii51ing  as  the  first  locality  at  which  it  was  foand;  but  as  moJuiie  was  previously  given  to  a  variety 
of  menaccanite,  Haidinger's  name  is  here  adopted. 

94.  ARSENOPTRTTZI,  or  MISPICKEL.  7  Lapis  subrutilus  atque  non  fere  aliter  ao  argenti 
spuma  splendens  et  friabilis,  Germ,  Mistpuckel,  Agric^  Interpr.,  465,  1546.  Pyrites  candidusi, 
Wasserkies  pt,  (Temer,  Foss.,  15C5.  Arsenikaliskkies,  Ifispickel,  Henchd,  Pyrit,  1725. 
Arsenikaliskkies,  Hvit  Kies  (=Fyrite8  albus),  Mlspickel,  Arsenik-Sten,  WaXL,  237,  228,  1747. 
Mispickel,  Pyrite  blanche,  Fr.  trl  WalL,  1753.  Arsenikkies  Wenk,  1789.  Bauschgelbkiea. 
Per  arsenical  Fr,  Arsenical  Pyrites.  Dalamit,  Giftkies,  Glanzarsenikkies,  BreUh^  J.  pr.  Oh., 
iv.  269,  261,  1835.     Arsenopyrite  Glodc,  Syn.,  38,  1847. 

Danaite=Cobaltio  Mispickel  (fr.  Franconia)  Bayety  Am.  J.  Sci.,  xxir.  386,  1833.  Eobaltar- 
senikkies  Germ.  7  Yermontit  (fr.  U.  S.)  BreHh.,  L  a  Akontit  (fr.  Sweden)  Anstift.,  L  a  Thal- 
beimit,  Giftkies,  BreUK,  B.  H.  Ztg.,  xxv.  167,  1866. 

Orthorhombic.  /  A  7=111°  53',  0  A  1-1=119°  37' ;  «  :  J  :  c=l-7588  : 
1  :  1-4793.  But  I^  /varying  from  111°  to  112°  80',  and  1-i  A  1-i  from 
119°  80'  to  121°  30'.    Observed  planes :  see  f.  98,  99, 100. 


100 


Franoonia,  N.  H. 

0  A  1-2=118°  18' 
OM  =115  12 
0^  Z  =98  55 
C>  A  3-1=99  87 


Franoonia,  N.H.,  andSent^  N.T. 


Danaito. 


0  A  i.t=158°  23' 
O  A  1-1=149  16 
0  A  l-t=130  4 
O  A  3-t=105  40 


1-t  A  1-t,  ba8.,=120'  46 
1-t  A  1-J,  ba8.,=99  52 
3-?A8-t,  ib.,=148  40 
f^  A  J  J,  top,=118  82 


Cleavage :  /  rather  distinct ;  0^  faint  traces.    Twins :  composition-face  1^ 
and  1-t.    AJbo  columnar,  straight,  and  divergent;  granular,  or  compact 
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H.=5'5— 6.  G.=6-0— 6-4;  6-269,  Franconia,Kenngott.  Lustre  metal, 
lie.  Color  silver- white,  inclining  to  steel-gray.  Streak  dark  grayish-black. 
Fracture  uneven.    Brittle. 

Oomp.,  Var.— Fe  S'+Fe  A8*=Fe  (As,  S)*=  Arsenio  46-0,  salphiir  :  9*6|  iron  34*4=  lOa  Ihxi 
of  the  iron  sometimes  replaced  hj  cobalt 

Var.  1.  Ordinary,    Containing  little  or  no  cobalt 

Breithaupt  makes  /A/=lir  1'  and  Ma  14=120*  52'  for  cryst  fir.  Dalame,  Sweden  (hia 
daiamiie)  and  a.=5*66— 5*69;  11^  27'  for  id.  fr.  Freiberg,  Ohomnitz,  Munzig,  Yillarica,  Brazil, 
Biesengebiixe,  Zinnwald,  Altenberg,  with  a.=5-839— 6-063 ;  112*  4'  and  120'*  30',  for  id.  fr.  Thai- 
heim  near  Stolberg  in  the  Erzgebirge,  Schlackenwald,  Cornwall,  with  G.=6'166^6*221  {giflkiei 
and  Ihalheimiie,  Breith.).    For  M.  of  Mt  Sorata,  a.=6'255  D.  Forbes. 

2.  Oobaiiic :  Danaiie.  Containing  4  to  10  p.  c.  of  cobalt,  and  giving  the  formula  (Co,  Fe)  (As, 
S)\  /A  /  in  cryst  fr.  Franconia,  N.  H.,  112''  1'— 112^  M  A  1-»=121'  30',  l-l  A  M=100'*  16', 
Teschemacher;  /a  7=112"  33',  1-i  A  l.i=121**  20',  l-«  A  14=99'  64',  Kenngott  In  cryst  from 
Skuttemd,  /a  7=111^  40— 112*  2',  1-t  A  l-i=121''  30',  Scheerer.  VermorUiie  and  akorUUd  are 
oobaltiferous  (Breith.).  The  vermontite  is  supposed  to  be  from  Vermont  [Franconia?] ;  it  gare 
him  7  a  7=111**  38',  and  Q.=6'207.  The  akoutite  is  from  Hnkansbo  and  Vena,  in  Sweden,  and 
gave  7  a  7=  110*"  29',  with  a.=6-008  and  6059.  For  D.  from  Mt  Sorata,  fibrous,  a.=6-94,  granular 
6*86,  D.  Forbes.  The  danaiie  was  named  after  J.  Freeman  Dana,  who  first  made  known  the 
Franconia  locality. 

3.  Niecoli/erous,    Containing  nickel. 

4.  Argentiferous,  Containing  a  Utile  silver,  and  occurring  hi  adcular  crystals  (Weissen  pt 
Wem.;  Fer  arsenical  argentifi&re  H.    From  Brailnsdorf,  lu  Saxony. 

Analyses :  1,  Stromeyer  (Schw.  J.,  x.  404) ;  2,  Cheyreul  (Gill.  Ann.,  xviL  84) ;  8,  Thomson  (Ann. 
Lye.,  N.  York,  iil  85) ;  4,  Baldo(Jahrb.  Min.,  1866,  694) ;  6,  Weidenbusch  (Rose's  Kryst  Ch.,  66); 
6,  Y.  Haner  ( Jahrb.  Q.  Beichs ,  ir.  400) ;  7,  Freitag  (Bamm.  Min.  Ch.,  68) ;  8—1 1,  Behucke  (Fogg., 
xcTiiL  184);  12,  Potyka  (Pogg.,  cvii.  304);  13,  D.  Forbes  (PhiL  Mag.,  IV.  xxix.  6);  14,  Kroeber 
Cib.,  xxiz.  8);  1.*^  16,  Wmkler  (B.  H.  Ztg.,  zzv.  167);  17,  D.  Forbes  (L  a);  18,  Scheorer  (Pogg., 
xlil  646) ;  19,  Wdhler  (Pogg.,  zliii.  591) ;  20,  A.  A.  Hayes  (Am.  J.  Sci.,  zxiy.  386) ;  21,  J.  L.  Smith 
(GKllis's  £xped.,  IL  102) ;  22,  D.  Forbes  (L  a)  : 


8       Fe 


1.  Freiborg  42*88 

%        "  43-418 

3.        "  46-74 

4  Orawicsa  43-86 

6.  Beichonstein  45*92 

6.  Muhlbach  46-00 

7.  Johannisberg  41-91 

8.  Sahla,  Swed.  42-06 

9.  Altenberg,  SiL  43*78 

10.  Freiberg,  Sax.  44-83 

11.  LandeshuUi,  SU.  44-02 

12.  Sahla  43*26 
U.  Inquisivi  46-96 

14.  Bolivia  4368 

15.  Thalheim  44*00 

16.  Ehrenfriedersdorf  44*97 

17.  Mt  Sorata  46*46 

18.  Skutterud,  CdbaMf.     46-76 

19.  "  "  47-46 

20.  Franconia,  DanaHe  41-44 

21.  Copiapo  44-30 

22.  Mt  Sorata  42*83 


21*08 

20132 

19-60 

20  60 

19-26 

21-36 

2114 

18-52 

20*26 

20*38 

19*71 

1913 

1812 

16-76 

19*77 
19-89 
19-53 
17-34 
17-48 
17-84 
20*26 
18*27 


3604 

34*938 

33-98 

36*59 

33*08 

33-62 

36*96 

37*66 

34-36 

34-32 

34-83 

34-78 

34-93 

34-93 

34-02 
33*76 
34-47 
26*36 
30*91 
32*94 
30-21 
29-22 


Co 

=100  Stromeyer. 

=98*488  ChevrenL 

=99*32  Thomson. 

=100-04  Baldo. 

,  gangue  1*97=100*23  Wdld. 

=99-88  Haaer. 

=100  Freitag. 

^,  Sb  1*10=99-32  B.    G.=5*82. 

^,  Sb  1-05=99-43  B.    G.=6*041. 

=99*53  B.     G.=6-046. 

,  Sb  0*92=99*54  B.    G.=6-067. 

,  Sb  1-29,  Bi  014=98-60  Potyka.  G.=6'a96. 

<r.=100  D.  Forbes. 

0*09,  Ki  4*74^  Ag  0*09,  Au  0002,  Sb  <r.=100-20S 

KroriMTi 

,  gangue  0*93=98-71  Winkler. 

1-03,  gangue  022 =99-86  Winkler. 

0-44,  Ni  0*08,  Mn  0-14=100*07  Forbes. 

9-01=100*47  Scheerer. 

4-75=100*69  W6hler. 

6*45=98-67  Hayes. 

6*84=100-60  Smith. 

311,  Ni  0-81,  Mn  6*12,  Bi  0-64=100  Forbes. 


Jordan  has  analyzed  arsenopyrite  from  near  Andreasberg  (J.  pr.  Ohem.,  z.  436)  and  obtained  Ai 
56*O0t),  S8*344^  Fe  86*487,  Ag  0-011=99*792,  giving  nearly  the  formula2Fe  S  +  3FeAs'=  Arsenic 
66*7,  sulphur  8*0,  iron  36-2=100.  Jordan  made  out  3  As,  S^  3  Fe^  which  requires  arsenic  62*9, 
sulphur  7-6  iron  39*6=lu0. 

Bnntsch  obtained  frxMn  an  ore  from  the  ooal  formation  of  Merseburg  (ZS.  Ver.  Halle,  viL  372) 
^  38-23,  8  21-70,  Fe  36*07,  Si  3*37,  Ag^  Ca  irac0= 99*17 ;  G.=5*36-6-66;  giving  the  formula 
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S  F6  A8*+  3  Fe  S'.  AnaljsU  11,  by  Behncko,  oonespondB  to  7  Fe,  6  S,  6  Aa.  The  disorapancy 
in  these  cases  may  be  owing  to  impurities. 

Pyr,,  etc. — In  the  closed  tube  at  first  gives  a  red  subllmato  of  sulphid  of  arsenic,  then  a  blade 
lustrous  sublimate  of  metallic  arsenia  In  the  o^en  tube  gives  sulphurous  fumes  and  a  white  sub- 
limato  of  arsenous  acid.  B.B.  on  charcoal  reacts  like  leucopyrite.  The  varieties  containing  cobalt 
give  a  blue  color  with  borax-glass  when  fused  in  O.F.  with  successive  portions  of  flux  untU  all  the 
iron  is  oxydized.  Gives  fire  with  steel,  emitting  an  alliaceous  odor.  Decomposed  by  nitric  acid 
with  separation  of  arsenous  acid  and  sulphur. 

Obs. — ^Found  principally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores  of  silver, 
lead,  and  tin,  pyrite,  chalcopyrite,  and  blende.    Occurs  also  in  serpentine. 

Abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins;  at  Reichonstein  hi  Silesia,  in  ser- 
pentine ;  in  beds  at  Breitonbrann  and  Baschau,  Andreasberg,  and  Joachlmsthal ;  at  Tunaberg  in 
Sweden ;  at  Skutterud  in  Norway ;  at  Wheal  Mawdlin  and  Unity,  Ck>mwall,  and  at  other  local- 
ities ;  in  Devonshire  at  the  Tamar  mines. 

In  New  Hampshire^  in  fine  crystallizations  in  gneiss,  at  Franconia  (danaUe)  associated  with  chal- 
copyrite ;  also  al  Jackson,  and  at  Haverhill  In  Maine^  at  Blue  Hill,  Ck>rinna ;  Newfield  (Bond's 
mountain),  and  Thomaston  (Owl's  head).  In  Vermonif  at  Brookfield,  Waterbury,  and  Stock- 
bridge.  In  Mass.,  at  Worcester  and  Sterling.  In  Conn.,  at  Chatham,  with  smaltite  and  niccolite , 
at  Monroe  with  wolfram  and  pyrite ;  at  Derby  in  an  old  mine,  associated  with  quartz ;  at  Mine 
Hill,  Roxbury,  in  fine  crystals  with  siderite.  In  New  Jersey^  at  Franklin.  In  K  York,  massive, 
in  Lewis,  ton  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende ;  in  crystals  and  massive, 
near  Edenville,  on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with  scorodite,  Irou  sinter,  and 
thm  scales  of  gypsum ;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four  or  fire  miles 
north-west  of  Carmol,  near  Brown's  serpentine  quarry  in  Kent,  Putnam  Co.  In  Cali/omia,  Nevada 
Co.,  Grass  valley,  at  the  Betoey  mine,  and  also  at  Meadow  lake,  with  gold,  the  danaiie  in  crystals 
sometimes  penetrated  by  gold.  In  S.  America,  in  the  San  Baldomero  mine  of  Mt  Sorata  in  Bolivia, 
both  the  mispickel  and  danaito,  the  former  having  crystallized  out  of  the  latter  and  the  most 
abundant  ore :  also  both  at  Inqnisivi  in  Bolivia ;  also,  niccoli/erous  var.,  between  La  Paz  and 
Yungas  in  Bolivia  (anal,  by  Kroeber). 

Alt. — Pseudomorphs  consisting  of  pyrite. 

94A.  PuNlAN.— Plinian  Brdth.,  Pogg.,  Ixix.  430,  184fi,  B.  H.  Ztg.,  xxv.  168,  1866.  Var.  of  Mia- 
fiokel  G.  Hose,  Pogg.,  Ixxvi  84.  Monoclinic,  according  to  Breithaupt,  who  figures  the  planes,  F 
1-T),  M(i-i\  I,  with  h  between  P  and  /,  and  o  below  /,  in  the  same  zone  with  P,  h,  /.  Afcei' 
30',  P  to  vertical  axis  6^36' =P AH  Pa*=146''0',  ifA;i=134'  20',  o  A ^=  1 15°  55',  oM=llV 
33',  oAif=103'*  16',  ^A^=119''0',Pon  edge  AA=16r  12',  if  on  edge  ^^=114°  12'.  Qeavage: 
P  and  M  distinct    Also  massive. 

H.=6-6— 6.  a.=6'272— 6-292,  fr.  St  (Jothard;  6'299— 6*307.  fr.Ehronfried.  Lustre  metallic. 
Color  tin-white ;  streak  black. 

Composition :  Fe  B*+ Fe  As*  or  Fe  (S,  As)',  like  arseuopyrite.  Analysis  by  Plattner  (Pogg.,  Ixiz. 
430):  As  45-46,  S  20-07,  Fe  34-46=99*99. 

From  Ehronfriedersdorf  in  crystals,  also  fh>m  St  Gothard,  according  to  Breithaupt 

95,  QZJLUOODOT.    aiauoodot  Breiih.  &  PlcUin.,  Pogg.,  Ixvil  127,  1849. 
Orthorhombic.    I A  /=:112°  36' ;  form  like  that  of  arsenopyrite.     Cleav- 
age :  basal  perfect ;  prismatic  less  so.     Also  massive. 

H.=5.  G.=:5-975-6-003.  Liistre  metallic.  Color 
grayish  tin-white.     Streak  black. 

Oomp.— (Co,  Fe)  S'+(Co,  Fe)  As',  with  Co  to  Fe  as  2  : 1  (or  Co,  Pe) 
(S,  As)''=Sulphur  19*4,  ar6enic45-5,  cobalt  23-8,  uron  ir3=liiO.  Anal- 
ysis :  Plattner  (L  c.) : 

As        S        Go*       Fe 
ChiU         43-20    20-21     24-77     11-90 -{  100-08  Plattner. 
•  With  trace  of  nIekeL 

P3rr<— In  the  closed  tube  gives  a  faint  sublimate  of  arsenous  add 
Tn  the  open  tube  sulphurous  fumes  and  a  sublimate  of  arsenous  add. 
B.B.  on  charcoal  in  B.F.  gives  off  sulphur  and  arsenic,  fusing  to  a  feebly 
magnetic  globule,  which  is  black  on  the  surfaoe,  but  on  the  fracture  has  a  light  bronze  color  and 
a  metallic  lustre.  Treated  with  borax  in  B.F.  until  the  globule  has  a  bright  metallic  surface,  the 
flux  shows  a  strong  reaction  for  iron ;  if  the  remamiug  globule  is  treated  with  a  fresh  portion  of 
borax  in  O.F.,  the  flux  becomes  colored  smalt-blue  firom  oxydized  cobalt. 

Obs.— Occurs  in  chlorite  slate  with  cobaltite,  in  the  province  of  Huasoo^  GhllL  Tho  supposed 
ylaucodot  of  Orawicsa  is  aUodasUe  (p.  81.) 
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96.  PAdTB.    Bhombitos  PadteR,  Pazit  (fr.  La  Paz),  JSreWu,  B.  H.  Ztg.,  zzr.  167, 186«. 

Orthorhoinbic.  /A  7=115°  24'.  l-iAl-i,  over  (?,  119°  66'.  Occurring 
planes  O,  /,  1-i.  Measurements  only  approximative.  Cleavage :  I  rather 
mdistinct.     Also  massive. 

H.=4— 4-5.  G.=6-297— 6-303,  Weisbach.  Lustre  metallic.  Color  tin- 
white,  inclining  to  steel-gray ;  streak  black. 

Oompy— Fe  S*+4  Fe  AB'=Arseiiic  63*56,  sulphur  6*78,  Iron  29*66=100.  Analysis  by  Wlnklei 
(LcL): 

As  64-84    8  7-01    Pb  24*86    Co  0-18    OuO'll    Bi  0-10    Au,  Ag  0*006    gangue  2*88=99*426. 

Ohiu — ^From  La  Paz  in  Bolivia,  in  masses  and  thin  plates  in  the  gangue,  with  native  gold  and 
bismuth. 
Named  £rom  the  locality,  or  its  Latin  signification,  paXf  peace, 

97.  AZJjOOZJLSmi.    AlloUas  Tiehmnak,  Ber.  Ak.  Wien,  liiL  220,  1866,  Glaucodot  pt 

BreOh. 

Orthorhombic.    /a/=106°;  (?Al-t=118°;  MAl-i=68°.     Cleavage: 
0  and /perfect. 
H.=4-5.    G.=6*6.     Color  steel-gray.     Streak  nearly  black. 

Oomp. — 2  Go  8*4- Co  As* +4  Bi  As,  or  a  compound  related  to  glaucodot  and  cobaltite+4  Bi 
As;  or  8  Co  6+3  Go  As +2  As  S',  Tschermak. 
Analyses:  1,  Hein  (L  a);  3,  3,  Hubert  &  Patera  (Jahrb.  ICn.,  1848,  826): 

S         As       Bi       Au      Fe      Zn       Co       Ni 

1.  Orawicza    10*22    82*69    80*16    0*68    6*58    2*41     10*17    1*55=99*45  neln. 

2.  "  16*60    87*20     18*40      tr.      4*85   25*60   =102*65  Hubert 

8».       "  19*78    43-68 4*68  32*02   =99*99  Patera 

*  After  subtracting  gold,  bIUco,  and  blamnth. 

Pyr.,  etc — ^B.B.  <m  charcoal  givea  arsenic  fumes,  and  a  bismuth  coating.  Fuses  to  a  doU 
globule.    Soluble  in  nitric  acid,  leaving  a  residue  of  gold. 

Obs. — Occurs  at  Orawicza,  Hungary. 

Named  from  aXXoi,  gXav,  because  its  cleavage  differs  from  that  of  arsenopyrlle  and  marcasite^ 
which  it  resembles. 

98.  8TLVANITB.  Weissgoldorz  MSUer  v.  Reichensiein^  Ph.  Arb.  eintr.  Fr.  Wien,  Qu.  3,  48. 
Or  blano  d'Offenbanya,  ou  graphique,  Aurum  graphicum,  v.  Borr^  Cat  de  Baab,  IL  467,  1790. 
Prismatisches  weisses  Gk>lderz  v.  Fichtel^  Min.  Bemerk.  Garpathen,  il  108, 1791,  Min.,  124, 1794  ; 
Aurum  bismuticum  Schmeisser,  Min.,  IL  28,  1795.  Schrifterz  Esmarkj  N.  Bergm.  J.,  ii.  10, 1798i 
WenLj  1800.  Sylvane  graphique  Broch,^  1800.  Tellure  ferrifere  et  aurlfi^re  JSl,  1801.  Schrift- 
TeUur  Uansrr^  1818.  Graphic  Tellurium  JtArin,  1814.  Goldtellur.  TeUuro  auro-argentifere 
H^  1822.  Sylvane  JBsud,  Tr.,  1832.  Sylvanit  Necker^  Min.,  1885.  Aurotellurite  Dana^  Min., 
890,  1837. 

Or  gris  jaunatre  v.  Bom^  1.  a,  1790.  Gtelberz  Karsien^  Tab.,  56,  1800.  Sylvane  blanc  Broclu, 
1800.  TeDnre  aurifere  etplombif^  pt  IT.,  1801.  Weiss-Sylvanerz  Wem^  1800,  Ludwig,  L  66, 
1808.  Weisstellur  HaxmfL^  1818.  Yellow  TeUurium  Axkint  1814.  MuUerine  Beud.^  Tr.,  iL  641, 
1832.    HuUerite. 

Monoclinic,  Rose,  Koksch.  C^=66*'  2U',  /A  7=94°  26',  <?  A  14=121- 
21' ;  a :b :  c=l-7732 : 1 :  0-889,  Koksch.  Observed  planes :  O;  vertical,  7, 
i-t,  i-t,  iri ;  domes,  —l-i,  j4, 14 ;  octahedral,  ^i,  1-i,  I-7. 

0^iri=zl24:^  39f        Ua  7=137°  13'        i^' A  l-i=128°  24' 
t>A-l-t=144  a  A  1.^=161  37        i^'Ai4=107  12 

OM  =132   26^        wA  1=141    64         i^' A 1-7=  99  44J 
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Twins:  composition 
Also  massive;  imper- 


Cleavage:  iri,  distinct, 
face  f-{,  as  in  the  figure, 
fectly  columnar  to  granular 

H.=:l-5-2  G.=7-9-8-33;  8-28, Petz.  Lna- 
tre  metallic.  Streak  and  color  pure  steel-gray  to 
silver-white,  and  sometimes  nearly  brass-yellow. 
Fracture  uneven. 

Oomp.,  Var*— (Ag,  Aa)  Te«=  (it  Ag:Aii=l  :l)  Tellnxiiim 

66*8,  gold  28*5,  silTer  16*7=100.    Antimony  sometimes  replaoos 

part  of  the  telluriumf  and  lead  part  of  the  other  metals. 

I      Vbt.  \,  Sylvaniie,    (Schrifterz  ir<!m.,eta,  Istpar.Sjn.)    Gon- 

I  taining  little  or  no  lead.    G.=7'5 — 8*5.    AnaL  1-7.    Tbeang^ii 

giyen  aboTe  are  of  this  variety,  and  are  from  EloksoharoC 

2.  Miillerite,  Gelbers  Kareim,  Weisstellur  Wem^  etc,  2d 
par.Syn.)  Containing  much  lead.  AnaL8-Ui.  Haidinger  gives 
the  annexed  figure  and  angles  for  io3. 

the  KwiwWZar,  making  it  different  

In  dimensions  from  the  preceding. 
MaM=106'80',  OAa=108'3a, 
0  Aa=143'*  6'.  It  is  from  Nag- 
yag.  G.=7'99-8-33.  The  yel- 
low color  does  not  distinguish  the 
two  yarieties,  and  the  propriety 
of  separating  them  is  doubtfril. 
Much  of  the  so-called  gelberz  (yel- 
knr  ore)  is  not  mullerite,  as  shown  by  Petz's  analyses. 

Analyses :  1,  Elaproth  (Beitr.,  ilL  16) ;  2,  Berzellus  (Jahresb.,  xiiL  162,  analysis  imperfect) ;  3-8; 
Fete  (Pogg.,  Ivil  472);  10,  Klaproth  (Beitr.,  uL  20): 


Te       Sb       An 


1.  Offenbanya 

2. 

8.  " 

4. 

5. 

6. 

7. 

8. 

9 


60*  80' 

62'  tr.  24*0 

59-97  0-68  26-97 

68-81  0-66  26-47 

65*39  2-50  24-89 

48-40  8-42  28-98 

51-52  5-76  27-10 

44*64  8-54  25-81 

49-96  8-82  29-6d 

10.  MOllerite,  flWftcn  44-75  26-75 


"  a.=8-28 

u 

White  orysL  G.=8-27 
"  G.=7-99 

TdhwerysL  G.=8-38 
**     massive 


Ag        Pb 

10-  =100  Klaproth. 

11-3      1-6,  Cu,Fe,S»  As  fr-.  B. 
11-47    0*25,  Cu  0-7«=lOO  P. 
11-31     2-75=100  PetB. 
14*68     2*54=100  Pets. 
10-69    3-51  =  100  Pets. 

7-47     8*16=100  Pets. 

10*40  11*21  =  100  Petz. 

2*78  13-82=100  Pets. 

8-50  19*50,  8  0-5=100  K. 


Pyr.,  etc. — ^In  the  open  tube  gives  a  white  sublimate,  which  near  the  assay  is  gray ;  when 
^treated  with  the  blowpipe  flame  the  sublimate  frises  to  dear  transparent  drops.  B.B.  on  charooal 
fuses  to  a  dark-gray  globule,  covering  the  coal  with  a  white  coating,  which  treated  in  R.F.  disap^ 
pears,  giving  a  bluish-green  color  to  the  flame ;  after  long  blowing  a  yellow,  malleable  metallic 
globule  is  obtained.    Most  varieties  give  a  faint  coating  of  oxyd  of  lead  and  antimony  on  charooaL 

Obs. — ^Witli  gold,  at  Offenbanya  in  Transylvania,  in  narrow  veins,  which  traverse  porphyry ; 
idso  at  Nagyag  in  the  same  country.  In  California,  Calaveras  Co.,  at  the  Melones  and  Stanislaaa 
mines. 

Named  from  Transylvania,  the  country  in  which  it  occurs,  and  in  allusion  to  sylvawmm^  one  of 
the  names  at  first  proposed  for  the  metal  tellurium.  Galled  graphic  because  of  a  resemblanoe  in 
the  arrangement  of  the  crystals  to  writing  characters. 

For  Kokscharofs  paper  on  ciyst,  see  Bull  Aa  St  Pet,  ix.  193.  His  &,  e^  a  are  c^  a,  m  of 
Brooke  and  Miller. 

99.  NAQTAQITB.  Aurum  Galenai  Ferro.  et  particnlis  volatOibus  mineralisanim,  Soopch^ 
Ann.  Hist  Nat,  lit  107 ;  tr.  Bofn,  Lithoph.,  i.  68,  1772.  Nagiakererz  TTarn.  Bergm.  J.,  1789. 
Or  gris  lamelleux  v,  Bom^  Cat  de  Raab,  1790.  Blatteren  Karsi^  Tab.,  66^  1800.  Foliated 
T^urium;  Black  Tellurium.  Elasmose  Beud,^  Tr.,  iL  539,  1832.  BUsmosine  Aoi;  Min.,  L 
18ft.  1841.    Nagyagite  JSML,  Handb.,  666»  184ft. 
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TetragonaL     O  A  l-i^VHV  37' ;  ^^=1-298.    Observed  planes  as  in  the 

annexed  figure.     0  A  1=118^  37',  1  A  1=103^  14',  0  A  2-i=lir  4', 

2-i  A  2-i,  has., =137''  52'.     Cleavage:   basal.     Alsc 

JM  grannlarly  massive,  particles  of  vanous  sizes ;  gener- 

"  ally  foliated. 

H.=:l— 1-5.  G.=6-85— 7-2.  Luetro  metallic, 
splendent.  Streak  and  color  blackish  lead-gray. 
Opaque.     Sectile.     Flexible  in  thin  laminse. 

Oomp^r— Anal/Bes:  1,  Klaproth  (Beitr.,  iiL  32);  2,  Brandes  (Schw.  J.,  zxxv.  409);  3,  P.  Schdn* 
lein  (J.  pr.  Oh.,  Ix.  166);  4^  1  Fdbert  (Verb.  Sieb.  Yer.  Nat  HermaDnstadt,  viii  99,  and  Kenng. 
neb.,  1866);  6^  &  J.  Eappel  (Jahreab.,  1859,  770): 

Te  8  Pb  Aa         Ag       Ca 


1. 

32-3 

3-0 

640 

90 

0*5 

1*3=100  Klaproth. 

3. 

31-96 

3-07 

65-49 

8-44 

tir. 

lM4=l00*luBraDde8. 

3. 

30*62 

8-07 

60-78 

9*11 

0'63 

0-99-100  Schdnlein. 

4. 

17-22 

9-76 

60-83 

5-84 

8b  3-69,  Se  ^.=97-.'l4  Polbert 

5. 

18-04 

9*68 

60  27 

5*98 

Sb  3-86,  Se  <r.=97-83  Folbert 

6. 

1511 

8*66 

6010 

12-75 

1*82 

Se  1-66=100  Kappel. 

Scfadulehi  found  in  other  triak,  Fb  6101,  6106,  Te  26  67,  S  9*62,  10-59;  and  Petz  obtained 
(Pogg.,  IvlL  478),  8-54,  7*81,  6*48  per  cent  of  gold.  Sohonlein^s  and  Folbert's  analyses  (3-6) 
oorreapond  to  2  (Pb,  An) +  3  (Te,  Sb,  8)  Ramm.  In  Schonleiti's,  Te :  8=  1  :  3  nearly;  in  Folbert'a 
Te+8b :  8=1 :  2.    The  formula  for  the  latter  may  be  written  R  To  +  B  S'. 

Pjrr.,  etc — In  the  open  tube  gives,  near  the  assay,  a  grayish  sublimate  of  antimonate  and 
teUurate,  with  perhaps  some  sulphate  of  lead ;  farther  up  the  tube  the  sublimate  consists  of  anti* 
monous  add,  which  yolatilizes  when  treated  with  the  flame,  and  tellurous  acid,  which  nt  a  high 
temperature  fuses  into  colorless  drops.  B.B.  on  charcoal  forms  two  coatings :  one  white  and 
volatile,  consisting  of  a  mixture  of  antimonite,  tellurite,  and  sulphate  of  lead;  and  the  other 
Tellow,  less  Tolatile,  of  ozyd  of  lead  quite  near  the  assay.  If  tiie  mineral  is  treated  for  some  time 
m  O.F.  a  malleable  globule  of  gold  remains ;  this  cupelled  with  a  little  assay  lead  assumes  a  pure 
gold  color.    Deoomposed  by  nitro-muriattc  acid. 

Obs. — ^At  Kagyag  and  Offenbanya  in  Transylvania,  in  foliated  masses  and  crystalline  plates, 
aooompanying,  at  the  former  place,  rhodonite,  blende,  and  gold ;  and  at  the  latter,  associated  with 
antimonlal  ores.  Folbert  states  that  the  Nagyag  crystals  examined  by  him  were  hexagonal  and 
not  of  the  tetragonal  system,  and  had  G.= 6*680,  or  not  exceeding  this. 

Berthier  has  analyzed  another  ore  very  similar  to  the  above  in  physical  characters,  consisting 
of  Tellarium  13*0,  sulphur  11*7,  lead  63-1,  gold  6*7,  antimony  4*5,  copper  1*0=100;  corresponding 
to  2lS»  6Te,  43b,  18Pb,  2Au,  but  probably  impure  with  sulphuret  of  antimony.  It  is  called 
BUaUrkM  by  Hnot,  Min.,  L  189,  1841. 

(A)  SII3SBPHTLLIN0LANZ  BttiJOu.  (Schw.  J.,  L  178,  1828),  occurring  in  gneiss  at  Doutsch-Pilsen, 
Hungary,  appears  to  be  related  to  na^gite.  Its  color  is  blackish-gray;  structure  foliated  mas- 
sive, it  having  one  perfect  cleavage;  H.=  1*2 ;  G.=5'8 — 5*9. 

According  to  Plattner  (Probirkunst,  3d  edit,  421)  the  constituents  are  antimony,  lead,  tel- 
lurium, gold,  silver,  and  sulphur— 4*9  p.  a  of  gold,  0*3  of  silver — the  sulphur  probably  in  com- 
kanation  with  the  antimony  and  lead.  Only  a  trace  of  selenium  was  found,  contrary  to  the  earlier 
determinations  of  Harkort  and  Breithaupt 

100.  OOVEIaUTB.  firmeOeben,  Oeogn.  Arb.,  iii.  129  (fr.  Sangerhausen) ;  Kupferindig  Breiih., 
in  Hoffm.  Min.,  iv.  2,  178,  J 817.  Indigo-Copper;  Blue  Copper.  Covelline,  Sulfbre  de  cuivre  do 
Yesuve,  Beud^  il.  409,  1832.  Breithauptite  ChapnL,  Min.,  125,  1843.  Cantonite  PraOf  Am.  J. 
Sd.,  n.  xxlL  449,  xxiiL  409. 

Hexagonal.     Observed  planes:    <?,  //    with  faces  of  two  hexagonal 

gjrramids  1  and  |;  basal  edge  of  IjlSS"*  24';  1  A  ^=160''  24'  Kenngott. 
leavage :  basal,  very  perfect.    Rarely  in  crystals.     Commonly  massive  or 
spheroidal ;  sarface,  sometimes  crystalline. 

H.=l-5— 2.  G.  of  crystals=4-590, 4-636,  Zepharovich.  Lustre  of  crysUlg 
nibmetallic,  inclining  to  resinous,  a  little  pearly  on  cleavage-face ;  sub  *e- 
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Binous  or  dull  when  massive.    Color  indiffo-blue  or  darker.    Streak  lejul- 
gray  to  black,  shining.     Opaque.     Thin  leaves,  flexible. 

Oomp. — 6u  S*s=Ou  S= Sulphur  33'5,  copper  66'6=100.  Analysea:  1,  Walchner  (Schw.  J., 
xlix.  168);  2,  OovelU  (Ann.  Ch.  Phys.,  xxxt.  105);  3,  0.  v.  Haner  (Ber.  Ak.  Wien,  xii.  22): 

S  Ca  Fe 

1.  BadenweOer        82*64  64-778  0*462,  Pb  l-046=r98'92l  Walchner. 

2.  Vesuvius  320  66*0  =98-0  CovellL 

3.  Leogang  34*30  64*56  1*14=100  Hauer. 

A  Dillenberg  covellite  afforded  Grimm  (Jahresb.,  1850,  702)  66*82  bisulphid  of  copper,  3*96 
pyrite,  18*63  quartz,  and  10*57  Pe  litn  1^ 

Analysis  of  ore  of  Algodon  bay,  BoUvia,  by  v.  Bibra,  In  J.  pr.  Ch.,  xcvi  202. 

Pjrr* — In  the  closed  tube  gives  a  sublimate  of  sulphur ;  in  the  open  tube  sulphurous  fumes. 
B.B.  on  charcoal  bums  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  fuses  to  a  globule^ 
which  reacts  like  chalcocite. 

Obs. — With  other  copper  ores  iiear  Badenweiler  at  Iieogang  in  Salzburg,  where  it  is  some- 
times in  small  crystals  of  the  form  above  described;  at  Kietoe  in  Poland*  Sangerhaiisen  in 
province  of  Saxony,  Prussia;  Mansfeld,  Thuringia;  Vesuvius,  on  lava;  common  in  Chili;  at 
Alp:odon  bay  in  Bolivia. 

Named  after  Covelli,  the  discoverer  of  the  Vesuvian  covellite,  by  Beudant,  and  without  refer- 
ence tu  th*'  ore  as  previously  described. 

Govellite  is  a  result  of  the  alteration  of  other  ores  of  copper,  and  is  often  mixed  with  chaloodte 
or  copper-glance,  fVom  which  It  has  been  derived.    (See  Digeniie  and  Garmeniie^  p.  53.) 

(A)  Oantonitb  is  oovellite  from  the  Canton  mine,  GkM>rgia,  occurring  in  cubes,  with  a  cubical 
deavage.  It  is  associated  with  Jtarrisite  (pseudomorphs  of  chalcocite  after  galenitc,  see  p.  53), 
and  is  regarded  by  Qenth  as  a  pseudomorph  of  ooveUite  after  the  harrisite.  Genth  obtained  in 
his  analysis  (L  c.,  xxiil  417X  S  32-76,  Se  trace,  Ag  0*36,  Cu 65*60,  Pb  0*11,  Fe  025,  insoluble  0*16 
=99*24. 

(B)  AusoxiTB  I7M — Alisonite  is  an  indigo-copper,  containing  a  much  larger  proportion  of 
lead  than  the  cantonite ;  but  it  is  probably,  like  that,  a  result  of  the  alteration  of  galenito.  The 
color  is  a  deep  indigo-blue,  tarnishing  on  exposure;  G.=6*10;  H.=2*5 — 3.  Analyses  by  9 
Field  (1,  Am.  J.  Sci.,  IL  xxvii  387 ;  and  2,  J.  Oh.  Soc.,  xiv.  160): 

S  Gu  Pb 

1.  17-00  53-63  28*25=98'88 

2.  17  69  53*28  28  81=99*78 

Obrresponding  to  8  6a  S+Pb  S=S  1778,  Ou  63*34^  Fb  28*88.   It  ooours  at  "  Mina  Grande"  nnr 
Ooqnimbo,  Chili,  associated  wi&  oerussite,  malachite^  and  Tanadate  of  lead  and  copper. 


8.  STJLPHARSENITES,  STJLPHANTIMOlflTES,  STJLPHO- 
BISMUTHITES.* 

The  spedes  here  induded  are  arranged  according  to  the  amount  of  the  basic  metal  (lead,  silver, 
oopper,  iron),  beginning  with  those  in  which  the  proportion  is  the  smallest  Several  of  tbt 
■pedes  require  more  investigation : 


101.  Chaloootibitb,  HL 

102.  EuPLBonra,  IIL 

103.  Ohiviatitb^  ITT. 

B:S:A 

1:4:2 

1:4:  2 

?  1  •  6i  :  8 

B:S+A 
1  :6 
1:6 

F 
6uS+Sb^ 
euS+Bi'S* 

?(eu,Pb)s+|Bi«s* 

*  la  the  table  of  spedes  the  system  of  oryvtallization  is  indicated  by  Roman  numeralfi 

L  Isometric  System.  IV.  Monodinic  System. 

IL  Tetragonal  System.  V.  Tridinic  System. 

HL  Qrthorhombio  SysteoL  VX  Hexagonal  System. 
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B:S:A 

B:S+A 

F 

104.  BEBTHiBiim,  nL 

1:4:2 

1  :6 

Pe8+Sb^» 

105.  SABTOBITEy  IIL 

1:4:2 

1:6 

PbS+A8"8« 

106.  ZnncBJUTR,  IIL 

1:4:2 

1  :6 

PbS+Sb'S" 

107.  JORDAVITB,  IIL 

108.  MlABaTBITB^  17. 

1:4:2 

1:6 

AgS+Sb«» 

109.  Plaoionite^  IV. 

l:V:f 

1  :6 

Pb8+Sb«S»+iFb8 

110.  BlKKITBy  L 

Tl:3:f 

lilt 

}6uS  +  A8'S« 

111.  Bbokoniabditb,  J. 

l:f:l 

2(Ph,Ag)S+Sb^» 

112.  Jakbsokitb,  IIL 

1 :  t :  1 

l:3i 

2(Pb.Fe)S+Sb«« 

113.  DUFBEKOTSmS,  IIL 

1:  t:l 

l:3i 

2PbS+AB'S" 

114.  Fhexeslbbentte,  IV. 

1:V:* 

1:3 

J{Pb,Ag)S+Sb«S* 

116.  Ptbostilpnitb,  IV. 

116.  BirnNGEBTCE,  IV. 

in.  Ptrabqyeitb,  VL 

1:2:1 

1:2} 
1:2: 

8  AgS+Sb"S« 

118.  PB006TITB,  VL 

1:2: 

3AgS+A8^« 

119.  BODBNONITE,  IIL 

1:2: 

1:2 

3(eu,Pb)S  +  Sb«S« 
3(eu,  A^Fo)S+SL«S» 
3  €u  S  +  Bi*S" 

120.  STTLOTTPITBy  IIL 

1:2: 

1:2 

1:2: 

1:2 

122.  BonLANGERTTB,  IIL 

1:2: 

1:2- 

3PbS+Sb"S" 

123.  KOBELLITB,  IIL 

1:2: 

1:2 

3Pb8+(BI,Sb)«S» 

124.  AlKINITBy  IIL 

1:2:1 

1:2 

8  (eu,  Pb)  S+Bra" 

126.  Tbtrahsdritb,  L 

l:J:l 

l:2i 

4(eu,Ag,Hg)S+(Sb,ABJ 

126.  POLyTBUTB 

127.  Tbnsantitb,  L 

!i|;} 

l:2i 

4(eu,Pe)S  +  A8«S" 
4PbS+Sb«S" 

128.  Meneqhinitb,  IV. 

l:2i 

129.  Qeoci^niti,  IIL 

!:»:» 

1:2 

6PbS+(Sb,  Afl)^« 

130.  STEPnANiTJS,  ILL 

l:f:» 

1:2 

6Ag8+Sb»S" 

131.  POLTBASrXB,  in. 

1:H:tV 

1:1* 

10(Ag,eu)S+(Sb,A8)V 

132.  Enakoitk 

1:4:3 

3  6u8  +  A8'S^ 

ApFENmx.— 134.  Glatitb»  I.  Pby  On,  8»  As,  Sb.    136.  BoLnruiriTi,  HL  Ag,  8,  8b. 


101.  OHALOOSTIBmi.  KnpferaDtinionglanz  Zinketif  Pogg.,  xxxv.  357,  1835.  Sulphuret 
of  Copper  and  Antimooj;  Antimonial  Copper.  Rosite  Huot,  Mizu  L  197.  1841.  Chalkostibit 
Qlock^  BjiLj  32,  1847.    Wolf^bergite  mcoO^  Mix^  484^  1849. 

Orthorhombic.  /A  7=101%  i-2  A  i-2=138M2',  i-2  A  i-i=112°  24'.  In 
small  aggregated  tabular  prisms  presenting  the  planes  Oy  I^  i-l^  i-{.  Cleav- 
age :  i-l,  very  perfect ;  <?,  less  so. 

H.=3— 4.  &.=4-748,H.Eose;  5-015,  Breith.  Lustre  metallic.  Streak 
black.  Color  between  lead-gray  and  iron-gray.  Opaque.  Fracture  con- 
dioidal. 

Oomp.  -'On  8-fSb*  S*=Sqlplitir  26*7,  antimony  48*9,  ooppor  26-4=100.  Analyses:  1,  H. 
Bose  (L  a);  2,  T.  Bichter  (E  H.  Ztg^  1857,  No.  27): 


8 

Sb 

Cu 

Ee 

Pb 

1.  Wolfsberg 

26-34 

46-81 

24-46 

1-39 

0-66=99-56  Rose. 

2.  Guadiz 

25-29 

48-30 

25-36 

1-23 

=100*18  Bichter. 

Tbe  iron  is  supposed  to  exist  as  pyrite,  and  the  lead  as  feather  ore. 

Pyr.,  eto.-— In  the  closed  tube  decrepitates  at  first,  and  then  fiises,  goring  a  faint  sublimate  of 
■ulphid  of  antimony,  which  on  cooling  is  dark  red ;  in  the  open  tube  gives  sulphurous  and  anti* 
BEKinous  fUmes,  the  latter  forming  a  white  sublimato.  B.B.  on  charooal  Aises  to  a  globule,  emittina 
antimonous  fumes,  coating  the  ooal  white;  the  globule  treated  with  borax  reacts  for  iron;  witli 
ioda  gives  a  globule  of  metallic  copper. 

Deesmposed  by  nitric  acid,  with  separation  of  sulphur  and  oxyd  of  antimony. 
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Obs. — From  Wol&berg  in  the  Ban,  in  nesto  imbedded  in  quartz;  and  at  Guadlsi  Spain.  It  it 
ttsually  ooTeivd  with  a  ocMtting  of  pjrite.  Glooker's  name  antedates  NiooU's.  BosUe  has  an  earliei 
use. 

102.  BBflPUEIOnTZl.  Wismuth-Kupfererz  (fir.  Tannenbaum)  Sdb,  Tasch.  ^n.,  jeL  441»  4b  1 
1817.  Kupferwismuthglanz  R.  Schneider,  Pogg.,  xc.  166, 1853.  Emplektit  Kennff,,  Min.  Foradi., 
125,  1853.    Tannenlte  Dana,  Min.,  73,  1854.    Hemichaloit  v.  Eob^  Gesch.  Min.,  600,  1864. 


Ortliorhoinbic.     /  A  7=92°  20',  0  A  l-t^lil"*  8'.     In  thin  striated 


Lustre  bright  metallic.     Color  gi-ayish  to  tin-white. 


Oomp.— Ou  S+Bi*  S*=8ulphur  19*1,  bismuth  620,  oopper  18*9=100.  Analyses :  R.  Schneider 
(Fogg.,  xc.  166): 

{})  Sulphur  18-83        Bismuth  62-16        Oopper  18-72=99-11 

«        22-4  "       62-7  "       2J-6        Iron  41=99-8 

Pyr^  etc. — In  the  open  tube  gives  sulphurous  fhmes.  B.B.  on  charcoal  (Vises  easOy,  with 
frothing  and  spirting;  treated  with  soda  coats  the  coal  dark-yellow  from  oxyd  of  bismuth,  and 
gives  a  globule  of  oopper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs.— From  the  mines  of  Tannenbaum,  near  Schwarzenberg,  Saxony;  also  from  Gerro  Blaaoo 
in  Oopiapo,  Chili  (Ann.  d.  M.,  IV.  v.  459). 

On  cryst,  see  Dauber,  Fogg.,  xciL  241 ;  Weisbach,  Fogg.,  oxxriiL  435. 

103.  OUXVIATITB.    Chiyiatit  Bamm^  Pogg.,  IxxxriiL  320. 

Foliated  massive ;  cleavable  in  three  directions  in  one  zone,  one  making 
an  angle  with  the  second  of  153°,  and  with  the  third  of  133**,  Miller. 
G.=6-920.     Lustre  metallic.     Color  lead-gray, 

Oomp.— (^  Ph)  S+}Bi*S*=Sulphur  17-76,  bismuth  6296,  lead  16-72,  oopper  2*56=100 
Analysis  by  Bunmelsberg  (L  c.) : 


S 

Bi 

Fb 

Ou 

Fe 

A« 

insoL 

1800 

60-96 

16-73 

2-42 

1-02 

tr. 

0-59=99-71 

P3rr.->Same  as  for  aikinite,  Bamm. 

Obs. — From  Chiviato,  in  Peru;  along  with  pyrite  and  barite.    Besembles  bismuth-glance. 

104.  BBRTHIERITB.    Haidingerite  JSeiihier,  Ann.  Oh.  Phys.,  xxxt.  851,  1827.    Berthierh 

HauL,  Ed.  J.  Sd,  yil  31^3,  1827. 

In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  rather  indis- 
tinct.   Also  fibrous  massive,  plumose ;  also  granular. 

II.=2--3.  G.=4— 4-3.  Lustre  metallic,  less  splendent  than  stibnite. 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 

.  Oomp.— Fe  S+8b*  S'=Sulphur  29-9,  antimony  57-0,  iron  13-1=100.  Analyses:  1,  2,  3,  Ber 
thior  (Ann.  Oh.  Fhys.,  xxxv.  51);  4,  Hammelsberg  (Fogg.,  xL  153);  5,  Fettko  (Haid.  Ber.,  1 
62);  6,  y.  Hauer  (Jahrb.  (}.  Beichs.,  It.  635);  7,  Sackur  (Bamm.,  Min.  Ohem.,  988);  8,  Bainm.  (Za 
&.,  xviiL  244): 

S  Sb  Fe         Zn 

1.  Ohasellea  80*3  62-0  160        0-30=98*6  Berthior. 

8.  Martouret  28*81        61-84         9-85     =100  Berthier. 

8.  Angkr  39*18        68*65        12*17     =100  Berthier 
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8 

Sb 

Fe 

^  jndmMoti 

Sl'Sa 

64-70 

11-48 

ft.  Aranyldka 

29-27 

67-88 

12-86 

«.  BriLuDsdorf 

80-63 

69-31 

10-16 

7.          " 

28-77 

60-91 

10-66 

8.  a  Antonio,  Oil. 

29-12 

56-61 

10-09 

Zn 
0-74^  Mn  2-64=100-78  Bamm. 

=100Pettko.    a.=4-043. 

=  100-78  Hauer. 

Mn  8-73=99*96  Sackur. 

Mn  8-56=99-88  Bamm. 

AnaL  3-8  oorrespond  to  the  aboye  formula. 

Ha  l=8FeS  +  2SVS'=Sulphar  30*6,  antimony  61-7,  iron  17-8=100. 
Na  2=8FeS+4Sb'S*=Sulphur  29-6,  antimony  60'0,  iron  10*4=100. 

Pyr.,  eto«— In  the  closed  tube  ftisea,  and  gives  a  faint  sublimate  of  sulphur;  with  a  stronfl 
heat  yields  a  black  sublimate  of  sulphid  of  antimony,  which  on  cooling  becomes  brownish-red. 
In  the  open  tube  gives  off  fumes  of  sulphur  and  antimony,  reacting  like  stibnite.  B.B.  on  char* 
eoal  gives  off  snlphur  and  antimony  fumes,  coats  the  coal  white,  and  the  antimony  is  expelled, 
leaving  a  black  magnetic  slag,  which  with  the  fluxes  reacts  for  iron. 

Dissolves  readily  in  muriatic  add,  giving  out  sulphuretted  hydrogen. 

Obs. — At  Qiazelles  and  Martouret  in  Auvergne,  associated  with  quartz,  calcite,  and  pyrlte;  in 
the  Yosges,  Commune  of  Lalaye,  containing  about  32  of  Sb  to  18  of  Fe ;  at  Anglar  in  La  Greuse; 
also  at  Braunsdorf  hi  Saxony,  and  at  Padstow  in  Cornwall;  at  Azany  Idka  in  Hungary;  at  Beal 
San  Antonio,  Lower  California,  massive ;  near  Frederioton,  N.  Brunswick. 

Yields  antimony,  but  of  inferior  quality. 

105.  SARTORim.  Skleroklas+Arsenomelan  v.  WaUenhauserif  Fogg.,  xdv.  116,  1866,  e.  687. 
Skleroklas  v,  i?cUA,  ib.,  cxxil  380.  Binnit  C.  Heuaaer,  Fogg.  xdv.  336,  1866,  xoviL  120. 
Dufrenoysite,  pt^  Duf^  Tr.,  pL  236,  f.  66.  Jkael^  Ann.  d.  M.,  Y.  viiL  889,  1866.  ArsemnnelaD 
JtOenm,  Offenb.  Yer.,  vil  13,  1866.    Sartorite  Dam. 

Orthorhombic.  /a/=:123°  21',  0  A  l-'7=13i;^  3' ;  a  :  *  :  (?=11483  : 1 : 
1*8553.  Observed  planes:  0  (broad) ;  iii  zone  i-i  (all  narrow,  the  crystals 
elongated  and  channelled  in  this  directioii)  i-i,  |-t,  -^ly  -j^,  it  f-t,  |-i,  -f^ 
f-t,  1-i,  i-*,  4-*,  *  6-1,  lO-f,  i-i;  in  zone  i-i,  i-i,  *-i,  f-t,  2-?,  4-t,  i-l ;  1  (large 
planes),  y.  Kath. 

(?Al=127°28f,calc.  ^®* 

(?  A  1=126   40,  meas. 

(?Al-i=130  15,  meas. 

(?A2-i=128  56. 

lAl,  brach.,=91  22 

1 A 1,  macrod.,=135  46 

lAl,  bas,,=105  3 

1A1-?=135  41 

1 A  1-1=157  53 

Crystals  slender.     Cleavage :  0  quite  distinct. 

H.=3.  G. =5-393.  Lustre  metallic.  Color  dark  lead-gray;  streak 
reddish-brown.     Opaque.    Brittle. 

Oomp.—rbS+As«S'=Snlphur  26 39,  arsenic  30-93,  lead  42-68=100.  Analyses:  1,  Walters, 
hanaen  (Pogg.,  xcylL  124);  2,  3,  Stookar-Escher  (Kenng.  Ueb.,  56-57,  176): 


S 

As 

Pb 

Ag 

Pe 

I.  Binnen 

26-91 

28-56 

44-56 

0-42 

0-46=99-90  Walt 

2. 

36-30 

26-33 

46-83. 

1-63 

=100-08  a-B. 

8.        " 

26-77 

26-82 

47-39 

_ 

=99-98  S-a 

Von  Waltersbansen  states  that  his  analysis  (Na  1)  was  made  on  striated  crystals,  which  proves 
tt  to  pertain  to  this  species  as  defined  by  ▼.  Bath  (1  c).    The  other  two  analyses  by  Stockar* 
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Bflcher  may  haye  been  made  on  material  containing  portions  of  the  other  prismatic  specios  of  thi 
locality;  yet  in  the  sulphur  and  arsenic  they  agree  with  the  other  analysis,  and  diverge  but  littla 
in  the  lead. 

Pyr.,  etc.— Nearly  the  same  as  for  duftenoysite,  but  differing  in  strong  decrepitatiou. 

Obs. — ^From  the  Binnin  valley  with  duft^noysite  and  binnite.  As  the  name  Sderoclase 
is  inapplicable,  and  the  mineral  was  first  announced  by  Sartorius  v.  Waltershausen,  the  species 
may  be  appropriately  called  SartorUe, 

106.  Z1NK13NITB.    Zinkenit  O.  Base,  Poggi  ^ii-  9l»  1826. 

Orthorhombic.  /A  7=  120°  39'  Eose;  120°  34',  Kenngott.  Usual  in 
twins,  as  hexagonal  prisms,  with  a  low  hexagonal  pyramid  at  summit ;  angle 
at  pyramidal  edge=166  26' ;  /  on  face  of  pyramid=104:°  42'.  Lateral 
faces  longitudinally  striated.  Sometimes  columnar,  fibrous,  or  massive. 
Cleavage  not  distinct. 

H.=3— 3-6.  G.=5*30— 5'35.  Lustre  metallic.  Color  and  streak  steel- 
gray.     Opaque.     Fracture  slightly  uneven. 

Oomp.— PbSi-Sb'  S'=Sulphur  22*1,  antimony  42-6,  load  36-3=100.  Analyses :  1,  2,  H.  Boae 
Fogg.,  viii.  99);  8,  Kerl  (B.  H.  Ztg^  1863,  No.  2) : 

1.  Wolfaberg    8  22-58    Sb  44*89    Pb  81-84    Cu  0-42=99-28  Rose. 

2.  "  undeL         44-11  81-97        undeL  Rose. 

8.  "  21-22         43-98  30-84    Ag  0-12,  Pe  1-46=97-61  K. 

Pyr^  etc. — Decrepitates  and  fuses  very  easily ;  in  the  dosed  tube  gives  a  faint  sublimate  ol 
sulphur,  and  sulphid  of  antimony ;  in  the  open  tube  sulphurous  f^mes  and  a  white  sublimate  of 
oxyd  of  antimony.  B.B.  on  charcoal  is  almost  entirely  volatilized,  giving  a  coating  which  on  the 
outer  edge  is  white,  and  near  the  assay  dark  yellow ;  with  soda  in  R.F.  yields  globules  of  lead. 

Soluble  in  hot  muriatic  acid  with  evolution  of  sulphuretted  hydrogen  and  separation  of  chlorid 
of  lead  on  cooling. 

Obs. — Occurs  in  the  antimony  mine  of  Wolfsberg  in  the  Harz ;  the  groups  of  columnar  crystals 
oocur  on  a  massive  variety  in  quartz ;  the  crystals  sometimes  over  half  an  inch  long,  and  two  or 
three  lines  broad,  frequently  extremely  thm  and  forming  fibrous  masses.  Has  been  reported  from 
St  Trudpert  in  the  Schwarzwald.  Named  in  honor  of  Mr.  Zinken,  the  director  of  the  Anhalt 
mines,  by  G.  Rose. 

Resembles  stibnito  and  boumonite,  but  may  be  distmguished  by  its  superior  hardness  and 
specific  gravity. 

Kenngott  makes  the  crystallization  monoclinic^  and  the  pyramidal  planes  oblique  basal  planes ; 
but  such  twins  with  pyramids  so  formed  are  not  known  among  monoclinio  species. 

107.  JORDANITB.    Jordanit  v.  Baih^  Verb.  Nat  Ver.  Bonn,  March,  1864,  Pogg.,  cxxii.  887, 1864. 

Orthorhombic.  /A/=128'29';  OAl-i=128*  27';  a:  6:  c=  1-2596:1:1 -8604.  Observed  pianos : 
0;  in  zone  H  H  H  H,  !-«-  ¥-«,  2-1,  34,  64;  in  zone  1,  i,  f,  J,  },  J,  f,  1,  },  Z  Planes  aU 
narrow,  except  0;  crystals  hexagonal  m  genersd  form. 

Oa24=126'*  27'         OA^=l30-46'         0Af=ll6'' 0' 
OA}-f=134   84  OaM  =124   68  0Ai=144   26^ 

Twins :  composition-face  /;  forms  hexagonal,  arragonite-liko.  Cleavage :  i-i  distinct  Streak 
pure  blade. 

CoMP. — ^Undetermined. 

Ptr.,  BTa— Nearly  as  for  sartorite. 

Obs.— From  the  Binnen  valley,  with  sartorite  (q.  v.).  Approaches  closely  sartorite  in  its 
planes  and  angles,  but  differs  in  occurring  in  twin  crystsils,  and  In  its  black  streak. 

Named  after  Dr.  Jordan  of  Saarbruck,  who  furnished  vom  Rath  with  his  specimens. 

108.  MXARQYRrril.  Hemiprismatische  Rubin-Blende  (fr.  Braunsdorf )  JfoAj,  Grundr.,  606, 
1824.  MiargyritiT.  Rose,  Pogg.,  xv.  469, 1829.  HypargyritP,  Hypargyron-Blende  (fr.  ClausthalX 
BreWu,  Char.,  286,  338,  1832.  Kenngottite  (fV.  Felsobanya)  HaicLf  Ber.  Ak.  Wien,  xxil  286 
1856. 

Monoclinic.  ^=48°  U\  /A 7=106°  31',  <?aU=136°  8';  a:J:<j= 
1-2883  : 1 :  0*9991,  Naumann.  Observed  planes :  O ;  vertical,  /,  i-i,  i-«,  i-2 
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i'l ;  domes  H  f/,  f*,  H  {-^  14, 84 ; 
octahedral  f ;  yfS,  H-  iV*.  H ;  ^H 

0Ai-t=:13V  46'     0 Afi=139°  58' 
Oa/=122   16      OhU=  98   24 
OAf  =109    16     i-iAl-i=129  50 

Observed  angles  by  Weisbach,  from 
Braiinsdorf  crystals:  /a7=104*'  86' 
-105^50';  0  A  i-i=132°  28^,134^5', 
127^  11',  131^  36' ;  i-*Al-*=129^  17', 
129^  49'. 

Crystals  thick  tabular,  or  stout,  or 
short  prismatic,  pyramidal.    Lateral  planes  deeply  striated, 
i-/,  \'i  imperfect. 

H.=2— 2-5.  6.=:5-2— 5-4 ;  mostly  5-22— 5-24.  Lustre  submetallic-ada- 
mantine.  Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in 
thin  splinters,  which,  by  transmitted  light,  are  deep  blood-red.  Fracture 
Bubconchoidal. 


Cleavage : 


Oomp.— Ag  S+Sb*S*=Si2lphiir  21*8,  antimony  41*6,  sflver  86*7=100. 
(Pogg.,xv.469): 


AnaljsiB  bj  H.  Bose 


S  21-95        Sb  39.14        Ag  86-40        Gu  1*06        Ee  0'62=99*17. 

The  kenngcUiU  (L  c.)  which  Weisbach  refers  here  (Fogg.,  cxxy.  467),  has  not  been  analyzed; 
▼on  Hauer  found  in  it  (Pogg.,  zcTiil  165)  about  30  p.  a  of  silver;  G.=:6'06.  HypargyrUaXt  si 
massive  variety;  0-.= 4*77 9 — 4*890,  Breith.;  it  afforded  Plattner  (L  a)  36  p.  c.  of  sUver.  Pot 
Weisbach^s  measurements  see  Pogg.,  L  a 

'BjXm^  etc. — In  the  dosed  tube  decrepitates,  Aises  easily,  and  gives  a  sublimate  of  sulphid  of 
antimony ;  in  the  open  tube  sulphurous  and  anUmonous  fumes,  the  latter  as  a  white  sublimate. 
BJB.  on  charcoal  fuses  quietly  with  emission  of  sulphiu:  and  antimony  fhmes  to  a  gray  bead,  which 
after  continued  treatment  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  silver  globule  bo  treated 
with  phosphorus  salt  in  O.F.,  the  green  g^s  thus  obtained  shows  traces  of  copper  when  Aisod 
with  tin  in  RF. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  ozyd  of  antimony. 

Obs. — At  Braiinsdorf,  near  Freiberg  in  Saxony,  associated  with  tetrahednte,  pyrar^ritc,  va- 
lentinite,  etc.;  Felsobanya  [kenngottite)  with  pyrite,  galenite,  blende,  barite ;  Przibram  in  Bohemia; 
Clausthal  {hypargyrite) ;  Guadalajam  in  Spain ;  at  Parenos,  and  the  mine  Sta.  M  de  Catorce, 
near  P  tosi ;  also  at  Molinares,  Mexico,  with  diallogite. 

Named  from  fictMK,  /ess,  a^rvfw,  aiher,  because  it  contains  less  silver  than  some  kindred  ores. 

109.  PIiAaiOMTm.    Flagionit  0.  Bote,  Pogg.,  zxviil  421,  1833. 

Monoclinic.  (7=72^  28',  /a7=85*'  25',  (9a1-*= 
168«  9',  Eose;  a  :  J:  c  =  0-37015  :  1 :  0-8802.  Ob- 
Berved  planes  as  in  f.  107. 

0  A  1=154^  20'  OAU=:10r  32' 

(?  A  2=138  52  1 A  1=142  8 

(9  A -1=149  2  A  2=120  49 

CryBtals  thick  tabular;  the  plane  O  shining  and 
Binooth ;  others  striated.  Cleavage :  2,  perfect,  but 
seidom  affording  smooth  surfaces.  Also  massive, 
granular. 

H.=2'5.  G.=5-4.  Lustre  metallic.  Color  black- 
ish lead  epray.    Opaque.    Brittle. 
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Oomp.— Pb  8  4- Sb*  S'i-i  Pb  SsSulphur  21*3,  antinioiij  38*2,  lead  40*6.  AnalyaoB :  1,  H.  Rom 
(Fogg.,  xzviiL  428);  2,  Kudernatsdi  (Fogg.,  xxxviL  588);  8,  Sohultz  (Bamm.  Min.  Gh.,  1006): 

1.  Wolfeberg  8  21*53  Sb  37*94  Pb  40*52=99-99  Rose. 

2.  ''  21-49  37-63  4098=100  Kudernatach. 

3.  «*  21-10  87-84  39-36,  Ou  l'27=99-53  Schnlti. 

Pyr. — Same  as  in  sinkeiiite. 

Oba, — At  WoUbberg  in  geodes  and  drases  of  dystalfl  in  masaiTe  plagionite,  or  dTStalliBed  on 
quarts,  and  was  discoTered  by  Zinoken.  Named,  in  allaalon  to  its  unusuallj  oblique  crystalliza- 
tton,  from  vXayiot,  oblique. 

Taking  the  planes  2,  2,  as  the  lateral  &oes  of  the  Amdamental  prism,  the  lateral  angle  is  nearly 
the  same  as  in  fteieslebenita. 

110.  BINNITB.    Dufrenoysite  v.  WdUenhausen^  Fogg.,  xcit.  119,  1855;    C.  Beusaer^  Pogg-i 
zoiT.  384^  xoTiL  115.    Binnito  Dwsi,  Ann.  d.  !£.,  Y.  tuL  389,  1855. 

Isometric.  Figures  3, 14,  and  others :  observed  planes  :  (?,  /,  2-2,  with 
1,  *,  and  6-6,  on  some  crystals.     Cleavage  not  distinct. 

fl.=4"5.  G. =4-477.  Lnstre  metallic.  Color  on  fresh  fractm-e  black, 
sometimes  brownish  or  greenish.     Streak  cherry-red.     Brittle. 

Oomp.— From  anal  1,  f  On  S  +  A8*S*=Sulphur  29**7,  arsenic  31'1,  oopper  39*2=100.  Frooi 
anaL  2,  6n  S+i  As*S*  or  like  enargite.  Analyses:  1,  Uhrlaub  (Pogg.,  xciv.  11*7);  2,  Stockar- 
Kscher  (Kenng.  Uebers.,  1856-5*7,  174): 

S  As  On  Pb  Ag  Fe 

1.  27-55  30-06  37-74  275  1-23  082 =1 00-16  Uhr. 

2.  32-73  18-98  4624  1*91  -9986  S.-B. 

Pyr, — ^In  the  closed  tnbe,  c^tos  a  sublimate  of  sulphid  of  arsenio;  In  the  open  tube  a  crystal- 
line sublimate  of  arsenous  add,  with  sulphurous  fumes.  B.B.  on  charcoal  gives  an  araenical 
odor  and  a  faint  white  coating,  fuses  with  intumescence  to  a  dull  iron-black,  magnetic  globnie, 
which,  aooording  to  Wiser,  is  surrounded  by  a  coating  of  ozyd  of  zina  The  globule  yields  metal- 
Uo  oopper  with  soda. 

Obs. — ^In  dolomite,  in  the  vallej  of  Binnen,  with  realgar,  orpiment,  blende,  pyrite,  saitorit^ 
and  dufrenoysite. 

I 
111.  BROKaNIARDrm.    Damour,  Ann.  d.  M.,  IV.  xri  227,  1849. 

Isometric.  In  octahedrons  with  truncated  edges  (1, 1),  Damonr.  Massive, 
without  cleavage. 

H.  above  3.  G.=5'950.  Lustre  like  that  of  bournonite.  Color  and 
streak  grayish-black. 

Oomp.— Pb  8 + Ag  8 + Sb' S',  or  2  (Pb,  Ag)  3 + Sb*  S'=Sulphur  19-4^  antimony  29*5,  sOTer  26*U 
lead  25-0=100.    Analyses:  Damoor  (L  a) : 


8 

Sb 

Ag 

Pb 

Ou 

Fe 

Zn 

1. 

19-38 

29-95 

26-03 

24-74 

0-54 

0-30 

0-40=100-34. 

2. 

19-21 

29-60 

24-46 

2505 

0-61 

0-26 

0-32=99-5l. 

8. 

19*14 

29-75 

24-81 

24-94 

0-70 

0-22 

0-37 =99-93. 

Pjrr.,  etc-^In  the  dosed  tube  a  feeble  orange  sublimate  with  a  white  one  above ;  in  the  open 
tube  ftises,  aifords  an  odor  of  sulphur  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  dhar- 
coal  decrepitates,  fUses  easily,  giving  ofif  an  odor  of  sulphur  and  white  vapors ;  after  roasting^ 
yields  a  globule  of  silver,  with  a  yellow  coating  of  o^d  of  lead.  Bapidly  attadced  by  conoantrmted 
nitric  add. 

Obs.— From  Mexlca 

(12.  JAMBSONCTB.  Grey  antimony  pt  Jam.^  Syst,  iiL  390,  1820.  Azotomous  Antimony- 
Glanoe  JanUy  Man.,  285.  Axotomer  Antinum-Glans  Mbhtf  Grundr.,  586,  1824.  Jaroeaonltc 
HMdL,  TrL  Moha's  Min.,  L  451  (iiL  26),  1825. 
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Bleisdiiinmer  Pfoi,  Schw.  J^  xxrU.  1.    Kaffite  iTtiot,  1.  192,  1841. 

AntimoniAliflk  ^adererz  pt,  Minen  antimonii  plumosa  pt,  TToU.,  1747 ;  Federorz  Qtrtn, 
Mine  d'antimoine  au  plumoB  Fr,  \  Feather  ore,  Plumose  Antimonlal  Ore,  pt  (rest  mostly  Stibuite), 
fhrfmgh  last  c&nL  Antimoine  sulfbr^  capOlaire  pL  [or  var.  of  Stlbnite]  iT.,  Tr.,  1801 ;  Haarfop 
migea  Grauapiesaglanzerz  pt  Karst^  Tab.,  62,  1800;  Haarf.  Antimonglanz  Mohs,  1824^  Leanh^ 
1828.  Feder^  of  Wolfsberg  ff.  Base,  Pogg.,  xv.  471,  1829 ;  Beud.,  Tr.,  iL  425,  1832.  Fode^ 
en,  yar.  of  Jamosonite,  v,  Kob^  Ohar.,  ii.  176,  1831.  Wolfsbergite  Hwt^  Hiu**  i«  193.  Plume- 
Bit  Eaid^  Handb.,  669,  1846.  Flamitea  Qk>ck,,  Sjo.,  30,  1847.  Heteromorphit  Ramm^  Pogg., 
IxzriL  240,  1849.    Federerz,  var.  of  Jamesonite,  i&iTiifn.,  Min.  CK^  71,  1860. 

Orthorhombic.  /  A  /zrlOl*"  20'  and  78°  40'.  Observed  planes  /,  i-l. 
Cleavage  basal,  highly  perfect;  /and  i-i  less  perfect.  Usualljr  in  acicular 
crystals.  Also  iibrons  massive,  parallel  or  divergent;  also  in  capillai*y 
fonns ;  also  amorphous  massive. 

H.=2--3.  G.=5-6-5-8;  5-664,  from  Cornwall,  Haidinger;  5-616, 
from  Estremadnra,  Scha%otsch ;  5*601,  from  Arany  Idka,  Lowe ;  5*6788, 
massive,  Bamm. 

Tab.— a»  well  cfyBtallused;  5,  fibrous  or  oolomnar,  sometimeB  diverging;  c,  capillary,  or  cobweb- 
like ;  d,  granular  or  compact; 

The  capillary  is  fiaJOur  ore  (Federerz  Otrm,)  regarded  as  a  species  by  nearly  all  the  min* 
eralofcists  of  last  century,  but  including  capillary  stibnite;  made  a  variety  of  stibnite  by  v.  Bom, 
Karsten,  Hauy,  Mohs,  Leonhard,  and  other  authors,  imtil  1829;  and  a  distinct  species  again 
by  most  authors  after  the  analysis  by  Rose  in  1829 ;  but  referred  to  jamesonite  by  ▼.  KobeU  in 
1830,  and  Bammelsberg  in  1860.  An  amorjiikoysYmeXj  occurs  with  the  feather  ore  at  Wolfsberg 
(anal  *l\  for  which  Bammelsberg  gives  the  hardness  3*0,  and  G.=5*G788. 

Ck>mp.— 2  (Pb,  Fe)  S+Sb"S'=(if  Fe  :  Pb=l :  4)  Sulphur  21-1,  antimony  32-2,  load  43*7,  iron 
3*0=100.  But  excluding  the  iron  as  sulphid,  Rose  makes  the  formula  f  Pb  S + Sb^'=:Sulphur  20*7. 
antimony  34*8,  lead  4*45=100.  Von  Zepharovich  sustains  the  first  formula  (Sitz.  A]c.  Wiei^ 
1867,  169).  Analyses  6  to  1 0  of  feather  oro  agree  well  with  the  preceding,  whence  Bfcounels 
berg's  reference  to  jamesonito.  * 

Analyses:  1,  2,  H.  Rose  (Pogg.,  viil  101);  8,  Schaffgotsch  (Pogg.,  zzxviiL  403);  4,  A.  I/Swf 
(Haid.  Ber.,  L  62);  5,  H.  Bose  (Pogg.)  zr.  471);  6,  Bammelsberg  (Pogg.,  Ann.,  Ixxrii.  24.  •  7 
Poselger  (ib.,  Bamm.,  Min.  C»i.,  71) ;  8-10,  C.  Bechi  (Am.  J.  Sci.,  IL  xiv.  60): 

S  Sb        Pb       Fe      Ou      Zn 

1.  Oomwall  22*15    84*40    4o*76     2*80    0*13    =99*73  Bose. 

2.  '^  22-53    34*90    38*71     2*65    019     0*74=99*72  Bose. 

3.  Estremadura  21*78    32*62    39*97     3*63 0*42,  Bi  l-06=99'48  Sch. 

4.  Arany  Idka                 18*59     83*10    40*82     2*99     1*78    0*35,  Ag  1*48,  Bi  0*22=99  83  L5wa 
6.  Wol&b6rg,/(sa(7^oral9'72    31*04    46*87     1*30  0*08=99  01  Bose. 

6.  **  '•       20*23  [31-961  44*32    2*93     0*56   =100  Bamm. 

7.  Wolfsberg,  ffnoMiutf     20*52  [31*54]  44*0      2*91     1*0S   =100  Poselger. 

8.  Tuscany,  captZ.  18*89    80*19    47*68    0*26    1*11     1*08=98*71  BeohL 

9.  *«         ooc  19*25    29-24    49*81 2-00    0*21=100*01  BechL 

10.        '•         capH  20-68     32*16    43'8&    0*94     1**25     1*74=100  Bechl 

P3rr. — Same  as  for  zinkenite 

Oh^^-^aiMaomUe  occurs  principally  in  Oomwall,  associated  with  quarts  and  minuto  oiystals  oi 
boomonite;  occasionally  also  in  Siberia,  Hungary,  at  Yalentia  d' Alcantara  in  Spain,  and  Branl 
Its  perfect  deavage  at  right  angles  with  the  vertical  axis  is  sufficient  to  distinguish  it  fVom  the 
species  it  resembles.    Named  after  Prod  Jameson  of  Edinburgh. 

Thid  feather  ore  oocurs  at  Wolfsberg  in  the  Eastern  Harz ;  also  at  Andreasberg  and  Cnausthal ; 
It  Freiberg  and  Schemniti;  in  the  Anhalt  at  Pfaffenberg  and  Meiseberg;  in  Tuscany,  near  Bot- 
ttno ;  at  Chonta  in  Peru. 

Zunderen,  or  Bergzunderz  r=Tinder  Ore]  of  G.  Lehmann  (Hem.  Ac.  Berlin,  20,  1758),  which 
is  soft  Uko  ^der  and  dark  dirty  red  in  color,  has  been  referred  to  kermesite,  but  proves  to  b« 
jamesonite  or  feather  ore  mixed  with  red  silver  and  arsenopyrite.  Bomtr&ger  obtained  in  an 
analysis  (J.  pr.Oh.,  xxxvL  40)  S  19*57,  As  12-60,  Sb  16*88,  Pb4b*06,  Ag9-56,  £^4*52=96*19.  Fron 
Andreasberg  and  Olausthal  in  the  Hars. 
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113.  DUFRBN07SITB.  DufrenojBite  Dammar,  Ann.  Oh.  Phjs.,  IIL  ziv,  B19,  1846.  Qott 
hardit  Bamm^  Ben.  Gh.  Min.,  229,  266, 1847.  Anenomelan  and  SelerodaM  pt  v.  WaUenh, 
Pogg.,  zdT.  116,  1866.  DufirenojrBite  pt  ZTesdL,  Ann,  d.  K,  V.  yiil  389.  SUeroklas  Pdenen 
Ommb.  Ver.,  tu.  18,  Jahrb.  Mix^  1867, 203. 

• 

Orthorhombic.    7a7==93«  39',   (9Al-t=12r  80',  a :  J :  <j=l-6318 : 1 : 

1'0658.  Observed  planes :  0  ;  verti- 
cal, /,  i-5,  i-t ;  domes,  1-i,  |-?,  1-t,  ^-i, 
^1,  f-i,  l-i,  2-t ;  octahedral,  1,2.  <?  A  l-t 
=123^  9',  C>  A  1^=142^  34^,  <?A2-t= 
107^2',  <?A1=114°6',  Oa2=102°36', 
1 A  l-i=141^  20J,  1  A  1-1=138^  15',  V. 
Eath.  Usual  m  thick  rectangular 
tables.  Cleavage:  0  perfect.  Also 
massive. 
H.=3.  G.=5-549,Damonr;  6-5616, 

Landolt ;  6-569,  v.Rath.    Lustre  metallic.   Color  blackish  lead-gray  ;  streak 

reddish-brown.    Opaque.     Brittle. 

Comp.— 2  Pb  S  +  A8^«=Sulphnr  22-10,  arsenio  2072,  load  57-18=100.    Analyses:  1,  % 
Damour  (L  a) ;  8, 4^  Landolt  <b  Berondies  (Dissert  de  DuArenoy6ito,I864,  Pogg.,  cxxiL  374): 

S  As  Fb  Ag         Fe  Chi 


1.  Binnen 

22-49 

20-A9 

66-40 

0-21         0-44 

0-31=99-64  Damour. 

2.        " 

22-30 

20-87 

66-61 

0-71         0-82 

0-22-101-03  Damour. 

8.        " 

23-27 

21-76 

63-62 

006        0-30 

=99-0  L.  &  B. 

4.        " 

2311 

2135 

6202 

mdeL 

Jj.kQ. 

Analyses  of  dufrenoysite  have  been  published  by  Uhrlaub  and  Nason  (Pogg.,  a  637),  and  bj 
Stockar  Escbcr  (Kenng.  Porsch.,  *66,  *57,  176) ;  but  as  they  were  made  without  discriminating  the 
species,  and  give  intermediate  results,  they  are  not  cited  here  in  detail  Peterson  has  also  pub- 
lished two  analyses  (L  a),  and  gives  the  following  ss  the  mean  of  17  anal  by  the  chomistB  just 
mentioned  and  himself: 

S            As           Pb           Ag          Pe       Gn 
1.        24-31         24-26        60-86        0-41        T     =9988 

Peterson  in  one  analysis  obtafaied  8  23*22,  As  26-83,  Pb  60*74,  Ag  0-21 ;  and  in  the  other  S  26-00, 
As  23-93,  Pb  61-32,  Ag  0*12.  He  makes  the  Jormula  [2  Pb  S+As^l  +  LPb  3  +  As*  S^=Pb  8  + 
}  As«  6*. 

P3n:-,  etc. — Easily  fuses  and  gives  a  sublimate  of  sulphur  and  sulphuret  of  arsenic ;  in  the 
open  tube  a  smell  of  sulphur  oiUy,  with  a  sublimate  of  sulphur  in  upper  part  of  tube,  and  of 
arsenous  add  below.  On  charcoal  decrepitates,  melts,  yields  flunes  of  arsenic  and  a  globule  of 
lead,  wliich  on  cupellation  yields  silver. 

Obs* — ^From  the  valley  of  Binnen  in  the  St  Gothard  Alps,  in  crystalline  dolomite,  along  with 
sartorite,  jordanite,  binnite,  zealgar,  orpiment,  blende,  pynte.  The  crystals  are  sometimes  an 
inch  across. 

Damour,  who  first  studied  the  arsenio-sulphids  of  Binnen,  analyzed  the  massive  ore  and  named 
it  dufrenoysite.  He  inferred  that  the  crystallization  was  monometrio  from  some  associated  crystals, 
and  so  published  it  This  led  von  Walterahausen  and  Heusser  to  call  the  monometric  mineral 
duflrenoysite.  and  the  latter  to  name  the  trim^trio  binnite.  Yon  Waltershausen,  after  studying  the 
prismatic  mineral,  made  out  of  the  species  areenomdan  and  sderodase^  yet  partlv  on  hypothetical 
grounds.  Recently  it  has  been  found  that  three  orthorhombic  minerals  exist  at  tne  locality,  as  an* 
nounced  by  vom  Rath,  who  identifies  one,  by  specific  gravity  and  composition,  with  Damour's 
ifiifrenoynie ;  another  he  makes  sderocUue  of  von  Waltershausen  (sartorit^  p.  87) ;  and  the  otiief 
lio  names  jordaniie  (pi  88). 
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114.  FRBIESZiBBJEINITB.  Mine  d'anUmoine  grise  tenant  argent  (fr.  Himmelsfunt)  dt 
LMe,  Doscr.  de  Min.,  35,  1*773,  Grist,  IIL  64,  1783.  Dunkles  Weissgultigerz  (\d,  loc.,  known 
since  1720)  Klapr.^  Beitr.,  i.  173,  1795.  Schilf-aiaserz  I^eiesleben,  Geogn.  Arb.,  vL  97,  1817. 
Antimonial  Sulphnret  of  Silver,  Sulpharet  of  Silver  and  Antimony.  Argent  sulfVir^  antimoni- 
fere  et  cuprifftre  Letry,  Descr.  Min.  Henland,  1838.  Donacargjrite  Ohapm^  Min.,  128,  1843. 
Froioslebenit  Haid^  569,  1845. 

Monoclinic.  (7=87°  46',  7 A  7=119°  12',  0  A  14=137°  10'  (B.  &  M.) ; 
a:h:  c=  1-5802  :  1 : 1-7032.  Obserred  planes :  0;  vertical, 7, )ri, i4,  t^j 
<-3,  i-f ,  t-fj  ^^  ;  domes,  1-i,  ij4, 14,  }4,  24 ;  octahedral,  J,  1, 1-4, 1-2,  |-3. 


0  A  l-i=123°  55' 
<?Af4=156  8 

(9  A  24=118  21 

1  A  1,  front,=128  2 
1-4  A  1-4    "    =166  6 


1-2  A  1-2,  front,=152°  36' 
irAM^      "     =132  48 
i-3A^3      "    =157  54 
14  A  14,  top,=94  20 
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Prisms  longitudinally  striated.    Cleavage :  7  perfect. 

H.=2— 2-5.  G.=6— 6-4;  6-194,  Hausraann ;  6-23, 
fr.  Przibram,  v.  Payr.  Lustre  metallic.  Color  and 
streak  liglit  steel-gray,  inclining  to  silver-white,  also 
blackisli  lead-gray,  l  ields  easily  to  the  knife,  and  is 
rather  brittle.    Fracture  subconcnoidal — ^uneven. 


Oomp. — 6 (Pb,  Ag) S + 2 Sb* S* (fr. ▼. Payr's  anaL)=, if  Ag :  Pb=3  ;  i,  Snlphur  ISG,  antimony 
25*9,  lead  3l*2«  silver  24-3=100.  AnalTsee:  1,  2,  Wohler  (Pogg.,  xlvL  Uti);  3,  Escosura  (Ber. 
ICnera,  vL  35S,  Ann.  d.  M.,  Y.  viU.  495);  4,  r.  Pajr  (Jahrb.  Min.  1860,  579): 


S 

Sb 

Pb 

Ag 

Pe           Ou 

1. 

18-77 

27-72 

3000 

22-18 

Oil         162=100  W. 

2. 

18-72 

27-06 

80-08 

23-78 

=99-60  W. 

3.  Spain 

17-60 

26-83 

31*90 

22-46 

=98-78  Escosunw 

4.  Przibram 

18-41 

27-11 

30-77 

28-08 

0-68=100  Payr. 

Pisan!  refers  here  the  massive  dark  weissgSliigerz  analyzed  by  Klaproth,  who  obtained  (I  a) 
8  22*00,  8b  21-50,  Pb  4100,  Ag  9*25,  Fe  1-76,  ^  1*00,  Si  0*75=97-25,  considering  part  of  the 
silver  as  here  replaced  by  load. 

Vyr^^ln  the  open  tube  gives  sulphurous  and  antimonial  fumes,  the  latter  condensing  as  a 
wlute  sublimate.  B.B.  on  charcoal  fhses  easily,  giving  a  coating,  on  the  outer  edge  white,  from 
•ntimonoua  add,  and  near  the  assay  yellow,  £rom  oxyd  of  lead;  continued  blowing  leaves  a 
globule  of  silver. 

Obs.—With  argentite,  siderlte,  and  galenite,  in  the  Himmelsftirst  mino,  at  Freiberg  in  Saxony, 
and  Kapnik  in  Transylvania;  at  Batieborzitz,  the  ore  of  which  locality  contains  bismutii,  accord- 
11^  to  Zincken;  at  Prsibram  in  dystals,  often  twins,  and  2  to  6  lines  long;  at  Felsobauya;  at 
Hiendelencina  in  Spain,  with  argentite,  red  silver,  siderlte,  galenite,  eta 

The  crystals  from  HimmelsfQrst  are  iricUnic^  according  to  Breithaupt  (B.  H.  Ztg.,  xxv.  189X 
Chapman  tuok  his  name  donacargyrite  from  the  British  Museum,  in  1843,  knowing  nothing  of  its 
origin.     Such  a  name  ought  not  to  displace  freieaUbeniu, 

116.  FYROSTlIf  NXTXL    Fenerblende  BreUk^  Char.,  285,  883, 1832.   Fireblende  Doma^  lOiL, 

643,  1850.    Fyrostilpnite,  Dana. 

Honoclinic.   In  delicate  crystals  grouped  like  stilbite.    Observed  planes. 
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7a  7=139^  12'.  24  A  24,  top,=74^        a  A  14=123*'  34'. 

14  A  14,  top,=112  52.     t4  A  24=148  42.  l-i  A  l-i,  top,=62  36. 

Cleavage :  i4,  and  crystak  flattened  in  this  direction.  Faces  i4  striated 
parallel  to  the  clinodiagonal.  Twins:  plane  of  composition  i-i  (ortho- 
diagonal). 

H.=2.  G. =4-2— 4-25.  Lustre  pearl v-adainantine.  Color  hyacinth- 
red.    Translucent.    Sectile  and  somewhat  flexible. 

Oomp. — Contains  62*3  per  cent  of  silYer,  along  with  sulphur  and  antimony  (Flattner,  1.  o^  883)^ 

Tjr. — ^Like  pyrargyrite. 

Oba. — ^From  the  Kurprinz  mine  near  Freiberg ;  Andreasberg;  Przibram. 

Named  from  idpf  flrt^  and  cm Xrvtfr,  sJdningj  in  allusion  to  its  flre-Iike  oolor. 

.  116.  RrmKaSRrrB.    Bittlngerit  Z^ope,  Ber.  Ak.  Wien,  iz.  2,  845,  1862. 

Monoclinic;  (7=88®  26'.  In  small  rhombic  tables  with  replaced  basal 
edges.  Observed  planes:  Oy  J,  /,  ±6,  ±1.  Observed  angles:  (?A/= 
9r  24',  /A  7=126®  18',  0  A  1=132®  24',  O  A  -1=130®  50^  1  A  -1=96® 
20',  0  A  -6=98®  30',  0  A  ^=150®,  -1 A  -1=140®  1'.  Cleavage :  0  imper- 
feet. 

B[.=l*6— 3.  Lustre  submetallic-adamantine.  Plane  0  blackish-brown 
in  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black. 
Translucent  ana  dull  honey-yellow  to  hyacinth-red  in  the  direction  of  the 
axis.     Streak  orange-yellow.     Brittle. 

Oomp^— Probably  a  compound  of  sulphid  of  silyer  and  antimony. 

Pyr, — ^B.B.  Rame  as  with  pyrargyrite;  Aises  very  easily,  gires  an  arsenioal  odor,  and  flnal^  a 
globule  ofpure  silver. 
Obs. — irom  Joanhimsthal,  in  small  crystals. 

117.  FTRARQTRITB.  Argentum  rude  rubrum  pt,  Cferm,  Botbgolderz,  Agrie^  362,  Interpr., 
462,  1546.  Argentum  rubri  coloris  pt,  Gemein  Rothguidenera,  Gesner^  Foss.,  62,  1666.  Both- 
gylden  pt,  Argentum  arsenico  pauco  sulphure  et  forro  mineralisatum  pt,  Miners  argonti  rubra 
▼ar.  opaca,  yar.  nigrescens,  Wallt  810,  1747.  Mine  d^argent  rouge  i^.  Drl  Wall.,  1768.  Bnby 
Silver  Ore  pt.  Red  Silver  Ore  pt,  mH  Foss.,  1771.  Dunkles  Rothgaitigen,  Lichtes  id.  pt., 
Wem^  1789.  Dark  Bed  Silver  Ore;  Aniunonial  Bod  Silver.  Argent  antimoni^  suUUr^  pi.  Bi, 
Tr.,  1801.  Ai^gent  rouge  antimoniale  iVtm^t,  J.  de  Phys.,  liz.407,  1804.  .£rosit  jS^,  Denks. 
Kat  Schwab.,  L  311,  Tasch.  Min.,  401,  1817.  Bubinblende  pt  MoTia,  Antimonsilberblende. 
Fyraigyrit  Oloclc,  Handb.,  388,  1831.    Argyrythrose  BewL,  Tr.,  ii.  430,  1832. 

Rhombohedral.  Opposite  extremities 
of  crystals  often  unlike.  B  A  /if=108^  42', 
B.  &  M.,  0Ali  =  lS7  42';  a=0-788. 
Observed  planes  in  this  and  the  following 
species :  basal  and  prismatic,  0,  I^  i-2,  i-J-, 
^j  *'"H ;  rhombohedi-al,  ^,  i,  X,  |,  R  (or 
l),i,  4-14,  -6,  -4,  -2,  -I,  -1,  -i, 
— J-,  —  t;  pyramidal,  2-2,  f-2,;  scaleno- 

,L^,  i»,  f ,  10»,  -8*,  -6*  -6»*,  -5^^,  -5V  _4f,  _jV  _.|.,  _j^« 
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"•      /I 

?«T  > 

^^ 

WI  f 

X^ 

<^^ 

"^ 

^ 

>. 

n 

n 

« 

iS 

<a 

_^^^ 

v 

-|»,  -2',  -2',  -2*,   -f^,  -li, 
\\  *'.  ,V"  Q.  Sella. 


f,-f-»^,-r,-i%-i^,-t* 
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Oh  i=155°  32' 
Oa1'=112  33' 
OAr=100   U 


*Ai  =137"  58' 
1-2  A  ^=125  39 
i-2Al'=155    4 


BS^  =144"  21' 
-ffAi'=164  6 
»-2A*-2=120. 


CleaTase:  S  rather  imperfect.  Twins:  composition-face  — i,  as  in 
f.  113,  wEich  consists  of  four  individnak ;  O  or  basal  plane,  as  in  f.  114 ; 
also  R  and  I.    Also  masdye,  stractnre  granular,  sometimes  impalpable. 


119 


fOT^ 


US 


t9 


\ 


{8 


t2 


B[.=2— 2*5.  G.=5*7--6*9.  Lustre  metallic-adamantine.  Color  black, 
Bometimes  approaching  cochineal-red.  Streak  cochineal-red.  Translucent 
— opaque.    Fracture  conchoidal. 

Oomp. — Z  Ag  S+Sb*  S*=Sulphiir  17*7,  antimony  22*0,  silTer  69*8=100.  Analjrses:  1,  Bona- 
dorir(Ak.  H.  Stockk,  1821,  838);  2,  Wdhler  (Ann.  d.  PharnL,  xxrii  157);  3,  Bottger  (Bamm. 
Handw.,  iL  106);  4,  F.  Field  (Q.  J.  Oh.  Soa,  ziL  12) : 


S 

Sb 

Ag 

1.  Andreasberg 

16-61 

22*86 

68-95,  gangue  0-30=: 98*70  BonsdortC 
60*2=100  Wohler. 

2.  Mezioo 

18*0 

21*8 

8.  Zaoatecas,  Mez. 

17-76 

24-69 

57*45=99*80  B6ttger. 

4.  GhiU 

17*46 

2S*16 

59-01=99-62  Field. 

Hsnckel  found  arsenic  in  rubj  Bilyer  (PTritoL,  169,  1725),  and  both  light  and  red  ailyer  orea 
were  afterwards  oonsidered  arsenical,  until  Klaproth's  analTsis,  detecting  antimony  alone,  in  1794 
(Beitr.,  L  141) ;  after  this  both  were  supposed  to  be  antimonial,  until  Proust,  in  1804  (J.  de  Phys., 
Uz.  403)  showed  that  there  were  two  species,  an  antimonial  and  an  arsenical 

Pyr.,  eto« — ^In  the  dosed  tube  fuses  and  gives  a  reddish  sublimate  of  sulphid  of  antimony;  in 
the  open  tube  sulphurous  ftimes  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  charcoal 
fuses  with  spirting  to  a  globule,  gives  off  sulphid  of  antimony,  ooats  the  coal  white,  and  the  assay 
is  converted  into  sulphid  of  silver,  which,  treated  in  O.F.,  or  with  soda  in  R.F.,  gives  a  globule  of 
fine  silver.  In  case  arsenic  is  present  it  may  be  detected  by  fusing  the  pulverized  mineral  with 
soda  on  charcoal  in  R.F. 

Decomposed  by  nitric  acid  with  separation  of  sulphur  and  antimonous  acid. 

Oba. — The  dairkrrei  silver  ore  occurs  principally  with  caldte,  native  arsenic,  and  galenite, 
at  Andreasberg  in  the  Harz;  also  in  Saxony,  Hungary,  Norway,  at  Gaudalcanal  in  Spain,  and  in 
ComwalL  In  Mexico  it  is  worked  extensively  as  an  ore  of  silver.  In  Chili  it  is  found  in  crystals 
at  mine  Dolores  and  Chaf&aroillo  near  Ooplapo.  In  Nevada,  at  Washoe  in  Daney  Mine ;  in  Ophir 
mine,  rare ;  abundant  about  Austin,  Reese  river,  but  no  good  crystals ;  at  Poorman  lode,  Idaho, 
in  masses  sometimes  of  several  hundred  weight,  along  with  cerargyrite. 

A  hghi^nd  ore  from  Andreasberg,  according  to  Zuicken,  contains  no  arsenia  A  gray  ore  firom 
iho  samo  locality,  contains  both  arsenic  and  antimony,  and  may  be  miargyrite*  On  oryst  of 
pyrai-gyrite,  see  Q.  Sella,  Aoad.  ScL  Torino,  8to,  1856. 

Alt.— Oooon  like  j^ustite,  changed  to  argentite  (Ag  S);  to  pyrite;  SHsalled  argentopjrit9 
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118.  PROUSTTTB.  Argentum  rude  rubram  tranalacidam  oarbonGulis  simile,  Germ.  Durek- 
sichtig  Rodtguldenerz,  Agric,  862,  Interpr.,  462,  1^546.  Argentum  rubri  coloria  pelluddum, 
Schon  Rubin  Rothguldenerz,  GtsncTf  Foss.,  62,  1565.  Minera  argenti  rubra  pellucida  ira^,3Il, 
1747.  Ruby  Silver  Ore  pt,  BUL  Argent  rouge  arseuicale  Proust^  J.  de  Phjs.,  lix.  404,  1804* 
Lichtes  Rothgultigers  pt,  Arsenikalisches  id.,  Arseuiksilberblende,  Germ.  Rubinblende  pt 
Arsenical  Silver  Ore;  Ligh*^  Red  Silver  Ore.    Proustite  BeucL,  Tr.,  ii  446,  1882. 

Eliombohedral.  jBa^=107^  48',  OMi=lzr  9';  (^=0-78506.  Also 
granular  massive. 

H.=2— 2*5.  G.=5-422— 5-56.  Lustre  adamantine.  Color  cochineal- 
red.  Streak  cochineal-red,  sometimes  inclined  to  aurora-red.  Subtranspa 
rent — subtranslucent.    Fracture  conchoidal — ^uneven. 

Oomp.-.3  Ag  8+ As*  8»=Sulphnr  19*4,  arsenic  15-2,  silver  65'4=100.  Analyses:  1,  R  Bom 
(Fogg.,  XV.  472) ;  2,  F.  Field  (Q.  J.  Chem.  Soc^  zii.  12) : 

1.  Joachimsthal       S  19*51        As  1609        Ag  64*67        8b  0-69=99*96  Rosa 

2.  Chili  19*81  16*12  64*88=99-81  Field. 

P3rr.,  etc^In  the  closed  tube  fhses  easily,  and  gives  a  faint  sublimate  of  sulphid  of  arsenic ; 
m  the  open  tube  sulphurous  fUmos  and  a  white  crystalline  sublimate  of  arsonous  acid.  B.B.  on 
charcoal  fuses  and  emits  odors  of  sulphur  and  arsenic ;  by  prolonged  heating  in  O.F.,  or  with  soda 
in  R.F.,  gives  a  globule  of  pure  silver.    Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  arsenous  acid. 

Obs.— Occurs  at  Freiberg,  Johanngeorgenstadt,  Marlenberg,  and  Annabetg;  at  Joachimsthal 
in  Bohemia;  Wolfach  in  Baden ;  Markirchcn  iu  Alsace;  Chalanches  in  Dauphin^;  Guadalcanal 
in  Spain;  in  Mexico;  Peru;  Chili,  near  Copiapo,  at  Chanar(;ilIo,  some  crystals  8  In.  long  (D. 
Forbes.)  In  Nevada,  in  the  Daney  mine,  and  in  Comstock  lode,  but  rare ;  in  veins  about  Austin, 
Lander  Co ;  in  microscopic  crystals  in  Cabarrus  Co..  N.  C^  at  the  McMakin  mine ;  in  Idaho,  at 
the  Poorman  lode,  with  pyrargyrite,  native  silver  and  gold,  and  cerargyrite. 

Kamed  after  the  French  chemist,  J.  L.  Proust 

Alt. — Occurs  altered  to  pyrrhotite,  Breith. 

119.  BOURNOMim.  Ore  of  Antimony  (tt,  Endejlion)  P.  Raahltig\  Spec  Brit  Min.,  L  34, 
pL  xix.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Boumon  (with  figs.),  FhO. 
Trans.,  30,  1804;  0^  Hakhea  (analX  ib.,  63.  Boumonite,  Antimonial  Lead  Ore,  JamtKm^ 
fityst.,  ii  679,  1805,  liL  372,  1816.  Spiessglanzblei  KarsL,  in  Elapr.  Beitr.,  iv.  82,  1807,  and 
Tab.,  68,  1808.  Flomb  sulfUr^  antimonifere  J7.,  TabL,  1809.  Endellione  Boum^  Cat  Min^ 
409,  1813.  Schwarz  SpiesglanEcrs  Wem.  Antimoine  sulfur^  plumbo-cuprifore  H.^  Tr.,  ir. 
1822.    Radelerz  [= Wheel  Ore]  Kapnik  miners,    Endellionite  Zippt^  Char.  Mm.,  213,  1859. 

Prismatisdier  Spiesglas-Glans  Mohs^  Char.,  1820;  Prismatoidischer  Kupfer^Glanz  Mohs^ 
Grundr.,  IL  559,  1824.  Antimonkupfer-Glans  BrcUh.  Wolchit  Haid^  Handb.,  564,  1846. 
Wolchite. 

Orthorhombic.  I^  /=:93^  40',  0  A  l-i=136°  17{  a:h:  c=0-95618  : 
1 : 1-0662.  Observed  planes:  0 ;  vertical,  i-J,  i-t,  t-J?  ^>  ^^5  ^^j  ^">  ^2, 
^1,  i-i ;  domes,  f ?,  ft,  l-t,  8-t;  f-t,  ft,  ft,  ft,  ft,  1-t,  ft,  ft,  2-t,  3-t  : 
octahedral,  i,  i,  f  f ,  1,  2,  1-2,  2-5,  3-8,  f  8,  1-4,  fj.  1-2,  2-2. 

0  A  f  t=154^  27'.        0  A  4=146^  45'.        1  A  1,  mac.,=114^  6'. 


O  A  f  7=147  29.  0  A  1=127  20.  1  A  1,  brach,=109  6. 

O  A  1-2=133  26.  O  A  f  8=144  29.       i-2  A  i-2,  ov.  i-t,=129  44. 

O  A  2-2=1 15  20.  <?  A  l-t=188  6.        i-2  A  i-2,  ov.  i-t,=123  62. 
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Cleairage:  ii  imperfect;  i-%  and  0  less  distinct.  Twins:  oomposition- 
Gace  //  crystals  often  cruciform  (f.  116),  crossing  at  angles  of  93°  40'  and 
86®  20';  hence,  also,  cog-wheel  shaped   Also  massive:  granular,  compact 


Nagyag. 

H.=2-5— 3.  G.=5*7— 5-9.  Lustre  metallic.  Color  and  streak  stee".- 
gray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque.  Fractui^ 
conchoidal  or  uneven.     Brittle. 

Oomm  Var,->3  (eu,  Pb)  8+Sb»  Q\  or  (3  €u  S+  Sb' S»)  +  2  (3  Pb  8+Sb«  S*)  Ramm.=Sulphuf 
19*7,  antimony  25*0,  lead  42*4^  copper  12-9=100.  Analyses:  1,  H.  Rose  (Pog^.,  xv.  673);  2, 
Snding  (Bamm.  Handw.,  123);  3-5,  Raminelsberg  (Pogg^..  Ixzyil  253);  6.  G.  Kuhlemann  (ZS. 
2rat  Yer.  HaUe,  yiil  600);  7,  F.  Held  (Q.  J.  Oh.  Soa,  xir.  168);  8,  9,  Dufr^noy  (Ann.  d.  M.,  m. 
X.371): 

On 

12-65=100-08  Rose. 
12-68=99-37  Sinding. 
13*06=97*67  Ramm. 
15-I6=99-0l  Ramm. 
13-06=100-04  Ramm. 
12-99,  Pe  2-29,  Mn  0*17,  Si  2-60=100  K. 
12-70=100-10  Field. 
12-3=!00Dufr^noy. 
13-3 =99-6  Dufrt%oy. 
12-52=99-94  Field.    a.=5*80.      y 

The  Meiseberg  mineral  (No.  4)  is  light-gray,  and  occurs  in  tabular  crystals,  with  an  unoTon 
oonchoidal  fhicture,  and  snbmetallic  lustre.  G.=5-703,  Zinoken ;  5*726  and  5*792,  Bromeis ;  6*779,, 
Bammelsberg. 

Another  yariely  (Ho.  3)  is  iron-black,  with  the  faces  of  a  rhombic  octahedron  largely  developed. 
Fracture  cpnchoidaL  Lustre  metaliia  G.=5*822  and  6*847,  Bromeis;  5*844,  Zmcken;  5*863, 
Bammelsberg. 

The  Wolfsberg  ore  (No.  6)  is  iron-black.  The  crystals  are  rectangular  prismatia  Fracture 
oonchoidaL    Lustre  metallic.    G.=5-726,  Bammelsberg ;  5*796^  Zincken ;  5-80 1  and  5-855,  Bromeia. 

For  Zirkel  on  cryst  and  history,  see  Ber.  Ak.  Wien,  xlv.  431,  1862.  Zirkel  makes  the  macro- 
diagonal  of  the  ciTstal  above  the  vertical  axis ;  and  in  this  we  have  not  followed  him,  because 
the  above  is  strictly  the  normai  position  for  the  vertical  axis,  or  that  which  homology  with  the 
cube  requires,  since  0  A  14  and  0  A  1-t  are  near  135°.  The  fac»s  ui  and  ul  are  homologous  with 
the  cubic  faces,  aud  ij  /  with  the  dodeoahedral,  the  angle  between  which,  either  sido  of  H  u 
near  90% 

Pyr.,  otc. — ^In  the  closed  tube  decrepitates,  and  gives  a  dark-red  sublinuite.  In  the  open  tube 
gives  sulphurous  acid,  and  a  white  subUmate  of  oxyd  of  antimony.  B.B.  on  charcoal  fuses  easily, 
and  at  first  coats  the  coal  white,  from  antimonous  acid ;  continued  blowing  gives  a  yellow  coating 
of  oxyd  of  lead;  the  resldtte,  treated  with  soda  in  RJ*.,  gives  a  globule  of  copper. 

7 


8 

Sb 

Pb 

1.  Keudorf 

20-31 

26-28 

40*84 

2.        " 

19*63 

25-68 

41-38 

3.  Meiseberg 

19-49 

24-60 

40*42 

4. 

18*99 

24-82 

40i)4 

6.  Wolfsberg 

19-76 

24-34 

42*88 

6.  Glausthal 

(i)  18*81 

23-79 

40-24 

7.  Cornwall 

20*30 

26-30 

40*80 

8.  Alaia 

19-4 

29-4 

38-9 

9.  Mexico 

17*8 

28-3 

40-2 

10.  Huasoo 

20*46 

26-21 

40*76 
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Deoompoaod  by  nitric  add,  aflbrdiog  a  blue  sdntioii,  and  leaTing  a  residue  of  aulphnr,  and  a 
white  powder  oontaining  antimoziT  and  lead. 

Oba.— Occurs  in  the  mines  of  Neudorf  in  the  Harz  (which  include  the  Meiseberg  localities), 
where  the  crystals  oocaBionally  exceed  an  inch 'in  diameter;  also  at  Wolfsberg,  Olausthal,  and 
Androasberg  in  the  Harz;  with  quartz,  tetrahedritOf  and  phosphorescent  blende,  at  Eapnik  in 
Transylvania,  in  flattened  crystals;  at  Serroz  in  Piedmont,  associated  with  pearl  spar  and 
quartz.  Other  localities  are  the  parish  of  Braunsdorf  and  Gersdorf  in  Saxony,  Olsa  in  Carinthia^ 
ota ;  Endellion  at  Wheal  Boys  in  Cornwall,  where  it  was  first  found,  and  hence  called  enddlione, 
by  Count  Boumon,  after  whom  it  was  afterward  named;  In  Mexico;  at  Huasco-Alto  in  Chili; 
at  Hachacamarca  in  Bolivia ;  in  Peru. 

Alt— Occurs  altered  to  cemssite,  malachite,  azurite,  and  also  (as  Rammelsberg  has  shown)  to 
tlie  mineral  called  wolchii^  which  occurs  in  similar  crystals,  with  the  same  hardness  and  sami 
8p.  gr.  (6*88 — 6*94  Bamm.).  It  was  originally  from  Wolch  in  Carinthia,  but  oocurs  also  at  Olsa, 
with  true  boumonite. 

Schrotter,  in  his  analysis  of  wolchite  fh)m  Wolch,  obtained  (Baumgartn.  ZS.,  vilL  284)  S  28*60, 
Bo  16*65,  As  6*04,  Pb  29*90,  Cu  17-85,  Fe  1*40=99*94.  Rammelsberg  found,  as  the  mean  of  4 
analyses  (Min.  Chem.,  80X  8  16*81,  Sb  24*41,  Pb  16-69,  Cu  42*83,  Fe  0*86=100,  excluding  the 
percentage  of  mixed  carbonate,  sulphate,  and  antimonial  salts  of  lead  and  copper,  and  some  water. 

12a  SriTLOTTPmi.    Stylotyp  v.  KobeO,  Ber.  Ak.  Miinchen,  1865,  L  163,  1866.    Ca&utOlo 

Chilian  miners. 

Orthorhombic.  /A /about  92J®,  near  that  of  Bournonite.  Twins: 
cruciform,  angle  of  intersection  near  90°.     Cleavage :  none  distinct. 

H.=3.  G.=4'79.  Lustre  metallic.  Color  iron-black;  streak  black. 
Fracture  imperfectly  conchoidal,  uneven. 

Oomp. — 3  (6u,  Ag,  Fe)  S+Sb*  S",  the  species  being  an  iron-silyer-oopper  boumonite  (ratio  "Go 
•h  Ag :  Fe=2  :  1,  and  €u :  Ag=6  :  l)=Sulphur  24*9,  antimony  31*6,  copper  26*2,  aQver  8*0,  iroo 
t-S= 100.    Analysis :  t.  Kobell  (L  c.) : 

S  8b  Ou  Fe  Ag 

24*30  30*63  28*00  7*00  8*80,  Pb,  Zn  fr.=9813 

Fyr^  etc — ^B.B.  decrepitates,  and  fUses  very  easily.  On  charcoal  a  steel-gray  globule,  whiob 
Is  magnetic ;  fumes  of  antimony,  and  some  lead  coating  the  ooaL 

Obs. — ^From  Gopiapo  in  ChilL 

Named  ftom  <rrdAoc,  column,  and  Hraf,  formt  in  allusion  to  the  columnar  form,  in  which  it  dilSan 
from  tetrahedrite,  alliiough  approaching  it  in  composition. 

121.  WimOHZINITB.  Kupferwismutherz  Selb^  Denks.  d*Aerzte  u.  Kat  Schwab.,  L  419; 
Klapr,j  Beitr.,  iy.  91, 1807.  Bismuth  sulAire  cuprif^re  I^,  Ouprieous  Bismuth ;  Oupriferous  Sul- 
phuret  of  Bismuth.  Wismuth-Kupferers  Xeon^,  1826.  Wittichit  v.  £b&.,  Taf.,  13, 1868.  Witd- 
dienit  £e»n^.,  Uebers.  1863, 118,  1866. 

Orthorhombic.  Observed  planes  <?,  i-J,  i-f,  1-i,  l-I,  /,  and  isomorphous 
ivith  boumonite,  Breith. ;  prismatic  angle  of  110°  50',  Sandberger.  Mas- 
sive and  disseminated  ;  also  coarse  columnar,  or  an  aggregate  oi  imperfect 
prisms.     Cleavage  in  one  vertical  direction. 

H.=3-5.  G.=5;  4*3,  fr.  Gallenbach,  Hilger.  Color  steel-gray,  tin- 
white,  tarnishing  paJe  lead-gray.     Streak  black. 

Oomp. — 3  €u  S+Bi'S*  (from  Schneider's  analyses) = Sulphur  19*44,  bismuth  42*11,  coppei 
88'46=100;  3  (eu,  ¥e)  S+Bi«S',  from  Bier's. 

Analyses :  1,  Elaproth  (La);  2;  Sohenck  (Ann.  Oh.  Pharm.,  xcL  232);  3,  Tobler  (LK  xcvl  207) ; 
<  ?.  Schneider  (Pogg.,  zctil  305,  472,  zcrli.  476,  czzrll  302) ;  8,  Hilger  (lb.,  cxxv.  144) : 

S  Bi  Ou  ?e 

1.  UTitdchen  12-68  47-24  34-66  =94-48  ElaprottL 

2.  "  17-79  48-13  81-14  2*54=99*60  SdioiMlL 
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8 

Bl 

Oq 

Jf9 

S.  WMoheD 

17-26 

49-66 

31-66 

2-91= 101-33  Tobler. 

i.       •' 

16-16 

61-83  - 

81-31 

=99-29  Schneider. 

ft.       •* 

15-87 

60-62 

8819 

99-68  Rchneider. 

6.        " 

(IU7-10 
(1)18-69 

47-44 

34-09 

0-20,  Oo  0-36=99-19  Schneider 

1.        " 

61-40 

28-82 

0-91=99-82  Schneider. 

8         " 

18*21 

41-63 

36-91 

8-13=99-78  Hilger. 

Pyr. — ^In  the  open  tube  gires  snlphuroas  Aimes  and  a  white  sublimate  of  sulphate  of  bismuth. 
03.  on  charcoal  fuses  easily,  at  first  throws  out  sparks,  and  coats  the  coal  with  oxy-d  of  bismuth; 
the  reflidne  with  soda  in  KF,  gives  a  globule  of  motoUic  copper.  Soluble  in  muriatic  add,  witii 
mrolution  of  sulphuretted  hydrogen ;  decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs. — ^From  cobalt  mines  withbarite,  near  Wittidien  in  Gallenbach,  Baden;  analyses  4-6  are 
of  specimens  from  the  Neugliick  mine,  and  7,  8,  from  the  Daniel  mine;  also  at  Zell,  near  Wolfacb; 
at  (Sbristophsaue  near  Freudeustadt 

AlU — ^Undergoes  easy  alteration,  becomhig  yellowish-brown,  then  red  and  blue  externally, 
forming  apparently  covellite ;  also  changing  to  a  greenish  earthy  mineral,  which  is  a  mixture  of 
malachite,  oxyd  of  bismuth,  and  hydrated  oxyd  of  iron ;  also  to  an  earthy  yellow  bismutite  and 
biamuth-ochre.    (Sandberger,  Jahrb.  Min.,  1865,  274.) 

122.  BOUIiANOBRITB.  Plomb  antimonie  sulfure  Bouianger,  Ann.  d.  M.,  IIL  viL  575,  1836. 
Sdiwefelantimonblei  Germ.  Salphuret  of  Antimony  and  Lead.  Boulangerit  Thauhw,  Fogg.,  xlL 
216,  1837 ;  JSausm^  lb.,  xlvl  281.    Embrithito,  Plnmbostib,  BreOh.,  J.  pr.  Oh.,  x.  442,  1837. 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  structure ; 
also  granular  and  compact. 

H.=2-5— 3.  G.=6-76—  6-0.  Lustre  metallic.  Color  bluish  lead-gray ; 
often  covered  with  yellow  spots  from  oxydation. 

Ck>mp. — 3  Pb  S+Sb^'=Snlphnr  18*2,  antimony  23*1,  lead  68-7=100.    Analyses:  1,  Bonhm* 

S)r(Ann.  d.  M.,  IIL  vii  675);  2,  Thaulow  (Fogg.,  xli  216);  3,  Bromeis  (Fogg.,  xlvi.  281);  4^ 
ruel  Ob.) ;  6,  Abendroth  (Fogg.,  xlyil  493) ;  6,  Bammelsberg  (3d  SuppL,  28) ;  7,  8,  K  Bechi  (Am. 
J.  BcL,  n.  ziy.  6C) ;  9,  Glenth  (private  oontrib.): 

Fb 

63-9,  Fe  1-2,  Ou  0-9=100  Boulanger. 

65-67=99-03  Thaulow. 

66-29=99*54  Bromeis. 

63-87,  Fe  1-78,  Ag 006=98-47  BrueL 

65-60= 100-07  Abendroth. 

56-16=100  Rammelsberg.    G.=6-96. 

53-16,  Gu  1*24,  Zn  141,  Fe 085=100-28 Bechi 

66  39    "  1-25   "  0-09   **  0  28=101*52  BechL 

64-82,  Fe  0-42,  Ag  <r.=100  Genth. 
Pyr« — Same  as  for  sinkenite. 

OlM.^>Qnite  abundant  at  Molidres,  department  of  Gktrd,  in  France;  also  found  at  NasaQcld  in 
Lapland;  ot  Nertschinsk ;  Ober-Lahr  in Sayn-Altenkirchen ;  Wolfsberg  in  the  Harz ;  near  Bottino 
hi  Tuscany,  both  massiye,  adcular,  and  fibrous. 

JBmMihUe  is  from  the  locality  of  boulangerite  at  Nertschinsk,  and  is  probably  the  same  species. 
It  is  granular  in  texture,  of  a  lead-gray  color,  has  G.=6'29 — 6-.S11 ;  and  contains,  according  to 
Plattner  (L  a^  ^^^  ^^'^f  copper  0-8,'Bilyer  0*04,  along  with  antimony  and  copper.  Named  from 
V^«ii9iic,  heavif. 

PlvmbasHb  is  also  from  Nertschinsk.  It  consists,  aOoordhig  to  Flattner,  of  antimony,  arsenic^ 
sulphur,  a  little  iron,  with  58-8  p.  a  of  lead;  and  appears  to  be  boulangerite.  Named  fromirfttm* 
him  9nd  sUbiwn, 


S 

Sb 

1.  MoUdres 

18-5 

26-6 

2.  Nasafjeld, 

18-86 

24-60 

3.  Nertschinsk 

18-21 

25-04 

4. 

19-11 

23-66 

6.  Ober-Lahr 

1906 

25-40 

6.  Wolfeberg 

18-91 

25-94 

7.  Tuscany,  mass. 

17-99 

26-08 

8.        "        octc. 

17-82 

26-74 

9.  Union  Co.,  Ney. 

1791 

26*86 

123.  SOBSLLrm.    Kobemt  SaUcrberg,  Ak.  H.  Stodch.,  188,  1839 ;  Jahresb.,  xx.  216. 

Eesembles  gray  antimony,  but  brighter  in  lustre ;  structure  radiated. 
G.=6-29— 6-32,  Satterberg ;  6-145,  Ramm.     Soft.     Color  blackish  lee 
gray  to  steel-gray.  •   Streak  black. 

Oomp^3FbS4Bi*S')  +  (3FbS+Sb*S')Bamm.=3PbS+(Bi,  Sb)*S*=SuIphiir  16-8,  bis 
18-2,  antimony  10-6»  lead  64-4=100. 
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AnalyaeB:  1,  S&ttorberg  (loa  dt);  2,  BaznmelBberg  (J.  pr.  Ch.,  IzxzvL  340): 

8  Sb  Bi  Fb  Fe         Gu 

1.  l'7-86  9*24        21-05        4012        2*96        0*80,  gangue  1*46=99'48  S. 

2.  17*47         10-48        20*62        48*78        1*56         =98*75  B. 

Rammelsberg's  analjsifl  repreeents  the  composition  of  pare  kobellite  after  exduding  6  61  p.  e 
oobaltiferous  pyrites,  aiid  3-67  p.  c.  chalcopjrite,  present  as  mechanical  impurities  in  the  sped 
men  analyzed. 

Pyr.,  etc. — ^B.B.  in  the  closed  tube  fuses  and  gives  a  faint  sublimate  of  sulphur.  In  the  open 
tube,  sulphurous  fumes  and  a  sublimate  of  ozyd  of  antimony.  On  charcoal  fuses  and  forms  a 
doating,  the  outer  edge  of  whidi  is  white  from  antimonous  add,  etc.,  and  near  ^e  assay  dark 
rellow.    Soluble  in  concentrated  muriatic  acid,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — ^From  the  cobalt  mine  of  Hvena  in  Sweden,  associated  with  actinolite,  chalcopyrite,  and 
small  reddish-white  crystals  of  a  oobaltiferous  mispickel  (Kobaltarsenikkics).  Named  after  von 
KobelL 

124.  AIEINITE.  Nadelerz  Mohs,  Null's  Kab.,  ill  726,  1804.  Bismuth  sulfur^  plumbo-cupri- 
f^reiT.,  Tabl,  105,  1809.  Needle  Ore;  Adoular  Bismuth ;  Cupreous  Bismuth.  Aikinite  CSiap- 
man,  Min.,  127,  1843.  Patrinito  Haiid.,  Haadb.,  568,  1845.  Belonit  Giodc^  Syn.,  27,  1847. 
Adculite  Nkol,  Min.,  487,  1849. 

Orthorliombic.  /a/=110^  nearly,  Homes.  Crystals  long,  imbedded, 
acicular,  longitudinally  striated.     Also  massive. 

H.  =  2-2-5.  G.=6-l— 6-8  ;  6-757,  Frick.  Lustre,  metallic.  Color 
blackish  lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fracture 
uneven. 

Oomp.— (8  €u  8+BP  B«)+2  (3  Pb  S+Bi«  S")=8  (Ou,  Fb)  S+Bl* S»=Sulphur  167,  biaomth 
86*2,  lead  36*1,  copper  11*0=100.    Supposed  to  be  isomorphous  with  boumonite. 

Analyses:  1,  2,  Frick  (Fogg.,  zzzL  529);  3,  Chapman  (Phil.  Mag.,  III.  zzzi.  541) ;  4,  HermanD 
(J.  pr.  Oh.,  Izzf.  452): 

8  Bi  Fb  Oa  Ni 

=98-16  Frick;  G.=6-757. 

=99-70  Frick. 

— =99-64  Chapman;  G.=61. 
0*36,  Au  0*09=100  Herm. 

TjT^  oto« — ^In  the  open  tube  gives  sulphurous  fumes,  and  also  a  white  sublimate,  which  may 
be  f^sed  into  dear  drops  that  are  white  on  ooolmg ;  the  assay  becomes  surrounded  with  a  black 
fused  ozyd,  which  on  cooling  is  transparent  and  greenish-yellow.  B.B.  on  charcoal  Aises  and 
gives  ft  white  coating,  yellow  on  the  edge  nearest  the  assay ;  with  the  fluxes,  reactions  for  cop- 
per, and  after  long  blowing  a  globule  of  metallic  copper. 

Decomposed  by  nitric  add,  with  separation  of  sulphur  and  sulphate  of  lead. 

Obs.— Occurs  at  Beresof  near  Katharinenburg,  Urals,  with  gold,  malachite,  and  galenite,  in 
white  quartz.  In  the  United  States,  in  the  gold  region  of  Georgia  (7)  in  slender  crystals,  some 
of  which  have  a  centre  of  gold,  and  others  are  altered  to  bismuth-ochre  or  cupreous  carbonate  of 
bismuth  (Genth,  Am.  J.  Sd.,  11.  zzxiii.  190);  probably  at  Gold  Hill,  Bowau  Ga,  K.  Oarolina. 

Alt. — Occurs,  as  Just  stated,  altered  to  bismuth-ochre  and  native  gold. 

RsTZBANYiTB  Eermonn  (J.  pr.  Ch.,  Izzv.  450,  1859).  A  lead-gray  ore  of  bismuth,  occurring 
mixed  with  the  product  of  its  alteration,  at  Retzbanya  in  Hungary  It  is  without  trace  of  crys- 
tallization;  H.=2*5;  G.=6*21.  Afforded  Hermann,  S  11*93,  O  7*14,  bi  38*;;8,  Fb  36*01,  Ag 
1*93,  Ou  4-22=99*61. 

126.  TEPRAHBDRrrS.  Argentum  arsenico  cuproetferro  mineralisatum,  FaJerts,  G*^aerta, 
Minora  argenti  grisea,  WaXL,  313,  1747.  Falerz,  Argentum  cupro  et  antimonio  sulph.  mjaeral^ 
isatum,  OoTiffC,  157,  1758:  F^rites  cupri  griseus,  Fahlkupfererz,  OronsL^  175, 1758.  Aigentam 
dnereum  crystallis  pyramidatia  trigonis  v.  Bom,  Llthoph.,  i.  82,  1 772.  Cuprum  dnereum  cryst 
trigoniSi  etc.,  v.  JBom,  lb.,  108.    Fahlorz,  KupferfalUens,  Schwarzerz  pt.,  Antimonfahler^  Gtrm 


1.  Beresof 

1606 

34*62 

85-69 

11-79 

2.        " 

16*61 

36-45 

3005 

10-59 

8.        " 

18*78 

27*98 

40-10 

12-53 

4.        " 

16-50 

34-87 

36-31 

10-97 
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Ifine  de  cniyre  grise  de  Liale,  OneL,  iil  916  (with  figs,  cryst),  1Y83.  Oafyre  gris  jFV.  Gray 
Copper  Ore.  Panabase  Beud^  Tr^  il  438,  1832.  Tetraedrit  IlaicL,  Handb.,  563,  1846.  CUno. 
Urit  pt,  Fahlit»  BniOi^  B.  H.  Ztg.,  xzv.  ISl. 

ArffmHf. :  Argentam  rade  album  pt  Agric^  Fosa.,  362, 1546.  Weisgylden,  Mluera  argent! 
ania  pt,  WaH,  812,  1747 ;  GrooBtedt,  156, 1758.  Weissgultigers  pt,  Silberfahlerz.  Graugiltig«n 
pt,  Schwarzgiltigerz  pt,  Oerm.  Freiberg^t  Kenng,,  Mln.,  117, 1853.  PolTtelit  v,  Kob,,  Taf.,  10, 
1863  [not  of  Cflock^  Syn.,  31,  1847]. 

Mgreurial:  Schwarserzpt  Wenk  Qaecksilber&hlens.  Graiigiltigerz  pt  Hauam,  Sponiolitli 
V.  KdK,  llln.  Kamen,  98,  1853.  Sehwatzit  Kmng,,  Ifin.,  L  o.,  1853.  Hennesit  BreitiL,  B.  H. 
Ztg^  zxv.  182. 

iBometric;  tetrahedral.  Observed  planes:  those  off.  117,  with  also  4-4, 
5.5?,  ^^  j^;  on  one  crystal  from  Kahl,  1,  2-2,  H,  yj/,  -1,  -2-2, 
—44.  —5-5?,  with  0  and  *,  Hessenber^.  Twins,  composition  face  octahe- 
dral, producing,  when  the  composition  is  repeated,  the  form  in  f.  119,  the 
simpler  condition  of  which  is  snown  in  £  118,  a  solid  seemingly  made  of 


119 


two  interpenetrating  tetrahedrons ;  also  forms  similar  to  f.  62,  63,  p.  21,  in 
which  the  tetrahedrons  are  united  in  a  revereed  position.  Also  massive ; 
granular,  coarse,  or  fine ;  compact  or  crypto-crystalline. 

H.=3— 4*5.  G.  =4-5— 5*11.  Lustre  metallic.  Color  between  light 
flint-gray  and  iron-black.  Streak  generally  same  as  the  color ;  sometimes 
inclined  to  brown  and  cherry-red.  Opaque ;  sometimes  subtranslucent  in 
very  thin  splinters,  transmitted  color  cherry-red.  Fracture  subconchoidal 
—uneven.    Rather  brittle. 

Oomp.,  Var.— 4  Cn  S+Sb'  S*,  with  part  of  the  copper  often  replaced  by  iron,  due,  silver,  or 
((aicksilyer,  and  rarely  cobalt,  and  part  of  the  antimony  by  arsenic,  and  rarely  bismuth ;  whenoe 
the  general  formula  4  (en,  Fe,  Zn,  Ag,  flg)  +  (Sb,  Aa,  Bi)'  S*.  Ratio  Ag + Bu :  Zn + Fe  generally 
=2:1.    There  are  thus: 

A.  An  antimonial  series : 

B.  An  ATBcnio-antimoniai  series ; 

GL  A  bismuthic  arsonio-antimonial ; 
besides  an  arsenical,  in  which  arsenio  replaces  all  the  antimony,  and  which  is  made  into  a  distinct 
species  named  tennaniite.    In  the  analyses  below  tiie  largest  amount  of  arseulc  given  is  about  20 
p.  c.  (anal  20.) 

Var.  1.  Ordinary.  Containing  little  or  no  silver  (Cupreous  tetrahedrite ;  Kupferfahlerz,  Lichtei 
FohlenB,  GraugUtigerz  pt,  Cferm.),    Color  steel-gray  to  dark  gray.    G.=6— 6*8. 

2.  ArgerUiferaua ;  Frdbergiia  (Syn.  above).  light  steel-gray,  sometimes  iron-black.  G.=4'8 
—6,  or  less. 

3.  Mercurifercua ;  SchwabtOe  (Slyn.  above).  Color  gray  to  iron-black.  G.=:=5 — 6*6.  Breithaapl 
designates  the  ore  of  S(*hwata  alone  MfttooMe^  having  G. =6*107 ;  that  cf  Sotterbach  and  'rihon 
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having  G.=6'2— 5-28,  tpanioUie;  that  of  MowhellondBherg,  haying  Q.= 5  5—6-666, 
(from  the  Greek  for  Mercnrins),  it  affording  Hg  24*10,  Ag  5*62.  But  another  ore  from  Moaohd* 
landsherg  contains  Hg  17*32  p.  a,  and  no  Bilver,  a  (act  which  showa  tho  rutilit^  of  attempts  to 
divide  up  tetrahedrite  into  distinct  groups  or  species. 

4.  PkUimferous,  An  ore  from  Guadalcanal,  Spain,  contains,  according  to  Vauquelin,  I-^IO  pw  a 
of  platinum. 

In  distinguishing  these  Tarieties,  color,  as  aboye  seen,  is  a  poor  criterion,  it  depending  largelj 
on  the  amount  of  iron  present  The  argentiferous  ores  are  commonly  tho  lighter  gray,  but  not 
alyrays  so. 

Analyses:  Ordinafy.  1.  Eerl  (B.  H.  Ztg.,  1833,  No.  2);  2,  Bromeis  (Pogg.,  ly.  117);  3,  Ame- 
iung  (Ramm.,  3d  SuppL,  51);  4,  Klaproth  (Beitr.,  iy.  61);  5,  H.  Rose  (Pogg.,  zy.  576);  6,  O. 
Kuhlemann  (ZS.  nat  Yer.  Halle,  yiiL  5()0,  Jahresb.,  1856,  834);  7,  J.  L.  Smith  (Am.  J.  Sci^  U. 
xliiL  67);  8,  Bandmann  (Ann.  Gh.  Pliarm.,  Ixzxix.  364);  9,  H.  RoseO-c);  10,  WandeslebeD 
(Jahrb.  Pharm.  iL  105,  Jahresb.,  1854,  814) ;  11,  A.  Lowe  (Rose's  Reis.  Ural,  L  197) ;  12,  Wittstein 
{Tiert  pr.  Pharm.,  iy.  72);  13,  Sandmann  (1.  a) ;  14,  Sandborger  (Jahrb.  Min.,  1865,  584);  15,  H. 
Rose  (La);  16,  Ebelmen  (Ann.  d.  M.,  IY.  xl  47) :  17,  H.  Rose  (L  c.) ;  18,  Hilger  (Jahrb.  lOn.,  1866, 
691) ;  19,  20,  y.  Bibra  (J.  pr.  Oh.,  xcyl  2()4). 

Argentifertms.  21,  Syanbei^  ((Efy.  Ak.  Stockh.,  iy.  85);  22,  C.  Kuhlemann  (1.  &):  23,  J.  Ii. 
Smith  (Gilli8S*s  Ezp.,  il  91);  24^  H.  Rose  (L  a);  25  J.  L.  Smith  (Am  J.  Sci.,  II.  xUiL  67);  2e, 
Sander  (Ramm.,  1st  SuppL,  52);  27-29,  Rammelsberg  (Pogg.,  IzzyiL  261);  80,  Pa3rku]l((Efy.  Ak. 
Stockh.,  1866,  85,  J.  pr.  Cb.,  c.  62) ;  81,  F.  A.  Qenth(Am.  J.  ScL,IL  syi83);  82,  Klaproth  (Bettr^ 
iy.  73) ;  33,  34,  H.  Rose  (L  a). 

Mercurial  85-87,  y.  Hauer  (Jahrb.  g.  Reidis.,  1852, 98,  J.  pr.  Gh.,  Ix.  55) ;  38,  Klaproth  (Beitr., 
iy.  66);  39,  y.  Hauer(L  c);  40,  41,  Kersten  (Pogg.,  lix.  181,  Izyii.  428);  42,  G.Bechi(AnL  J.ScL, 
n.  xiy.  60);  43,  Scheidhauer  (Pogg.,  lyiii.  161);  44,  y.  Hauer  (L  a);  45,  H. Weidenbusch  (Pogg^ 
ixrvl  86);  46,  G.  y.  Rath  (Pogg.,  xcyl  322);  47,  (Ellacher  (Jahrb.  Min.,  1865,  6»4): 

1.  Oontakimg  UUls  or  no  SUour. 
S  Sb       As       Ou      Fe       Zn      Ag 


26*82 

28-78    

37-96 

2*24 

2*52 

0*67=97*98  KerL 

2.  Durango 

23-76 

25-97    

37*11 

4*42 

6*02 

1*09.  Pb  0*54,  tmdL  0-47: 
98-88  Bromeis 

8.  Kamsdorf 

23-78 

28-87      fr. 

88-78 

6-08 

3-59 

4.  Kapnik 

28*00 

87-76 

3-25 

5-00 

0-26=96-25  Klaproth. 

5. 

26-77 

28-94    2-88 

37*98 

0-86 

7-29 

0-62=99-84  Rose. 

6.  Andreasberg 

2522 

27-38     0-67 

37-18 

8*94 

6*(»0 

1-58=100-97  Kuhlemann. 

7.  Arkansas 

26-71 

26-50     1*02 

86-40 

1-89 

4-20 

2*30=99*02  Smith. 

8.  Momshauaen 

(I)  24-61 

25-66     1-65 

88-17 

1-59 

6-28 

0-62,  Ni  «r.='.'8-57  Sandm. 

9.  Dillenburg 

25-08 

25-27     2-26 

88*42 

1-52 

6*85 

0-83=100-18  Rose. 

10.  Freiberg 

11.  Beresof 

27-27 

17-40     2*40 

42-02 

8*41 

1-89 

006=99-45  Wandealeben. 

26-10 

21*47     2-42 

40-57 

2*92 

5-07 

[0*561=99*11  Ldwe. 

12.  Gomwall 

25-64 

23-66    4-40 

39*18 

6-99 

=99-87  Wittstein. 

18.  Stahlbeig 

(I)  25-62 

19-71     4-98 

38-41 

2-29 

6-60 

0*69,  Ki  «r..  Si  0-36=98*46 
Sandmnnn. 

14.  Sohwarzwald 

26*40 

14-72     6-98 

38-83 

6-40 

1-37,  Co  4-21,  Ki<r.,Bi  4*56 
=98-46  Sandbeiger 

16.  Gersdorf 

26*33 

16*62    7-21 

88-68 

4*89 

2-76 

2-87=98-71  Rose. 

16.  Algeria 

27-25 

14-77     9-12 

41-57 

4-66 

2-24 

=99*61  Ebelmen. 

17.  Blsaoe 

26*88 

12-46  10-19 

40-60 

4-66 

8-69 

0-fiO,  quiartz  0-41  =99*44  R 

18.  KiJi],  hi  Zedhflteln 

28-84 

16-06  10*19 

82-04 

4-85 

3-84 

0*22,   Co  2-a5,  Pb  0-43,  Bi 
1*88=1 9-74  Hilger. 

19.  AlgodoD,  Bdlyia 

19-66 

18*00  19-80 

36-35 

4-29 

0-68,  Hg  fr.=98-18  BibnL 

20.        "  ^      " 

21-14 

11*64  20-06 

38*72 

6*38 

0-46,Pb,  Hg<r.=98-3«B. 

2. 

Omiaining  Sibfer:  JF^rmbergHe, 

11.  ApkOumite 

80-06 

24-77    <r. 

82-91 

1-31 

6*40 

3-09,      Pb  0-04,     Co  <Ma 

gangne  l-29=100*a7  Syanberi^ 

22.  Clausthal 

26-64 

27-64  

84-59 

6*28 

8-43 

8-18=100-61  KuhlemaniL 

23.  GhiU 

26-88 

23-21     8-06 

36-02 

2-86 

4*62 

8-41=99-40  Smith. 

24.  Glausthal 

24-78 

28-24   

34-48 

2*27 

5-56 

4-97  =  100*24  Rose. 

26.  Arkansas 

25-32 

27*01     0*61 

83-20 

0-82 

6-10 

4*97=98-03  Smith. 

26.  Glaiigthal 

24-10 

S6-80   

86^0 

4-60 

8-90,  Pb  0-90=100-90  aand. 
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S 

Sb 

As 

Oa 

Fo 

Za 

Ag 

n.  XUMberg,  nuurive 

24-22 

26-44 

31*58 

4-36 

3-26 

7-27=97-07  Ramm. 

28.          "             " 

24*69 

25-74 

32*46 

4*19 

8-00 

7-55=97-63  Ramm. 

29.        ••       eryst 

24-80 

26-66 

80*47 

3*.'i2 

3-39 

10-48,  Pb  0-7S=100  Riunm 

30.  Longbon 

23*32 

[28-76] 

80fi4 

1*86 

6-02 

10-0M=i0OPaykulL 

31.  Gabamis,  N.  a 

26-48 

17-76 

11-56 

80*78 

1-42 

2-58 

10-53=100  Genth. 

82.  Wolfach 

25-60 

27-00 

25-60 

7*00 

13-25-98-26  Klaproth 

33.        " 

28-62 

26-68 

25-23 

3*72 

8-10 

17-7 1=99-9 1- Rose. 

34.  Freiberg 

21-17 

24-68 

14-81 

5-98 

0-99  31-29=98-87  Rose. 

8. 

SpamoUie, 

Hg 

3b.  Porataoh,  Hungarv 

22-00 

31-66 

39-04 

7-38 

0-13    0-62=100-62  Hauer 

86.         " 

19*88 

88-38 

34-28 

9-46 

0-10    3-57=10007  Hauer 

37.  •      «                 " 

24-89 

80-18 

32-80 

5*86 

0-07     5-57  =99-36  Hauer. 

38.         "                 «< 

26-00 

19-60 

8900 

7-50 

6-25=98-25  Klap. 

39.         "                 " 

24-37 

25-48 

fr. 

30-58 

1*46 



0-09  16-69=98-67  Hauer. 

40.  T.  di  CuteBo 

24-17 

27-47 

85-80 

1-89 

e-o.'i 

0-83    2-70=98-41  Kensten 

41.  Angiius  Tascany 

28-40 

27-47 

3.V90 

1*93 

0-24 

0-33     2-70=97-97  Kersten 

42.        "                " 

24*14 

26-62 

87-72 

1-64 

6-23 

0-45     8-08=99-73  Bechi. 

48.  Igio,  Hungary 

(J)  24-74 

19-34 

4-28 

37-54 

6-21 

1-07 

tr,      7-87=100  Scheidh. 

44.  Zavatka    *< 

25-90 

2rt-70 

tr. 

36-59 

7-11 

0-11    8-07=90-48  Hauer. 

45.  SchwatB,  Tyrol 

22-96 

21-86 

84-57 

2-24 

1-34 

—  16-57,    gangue  0-80= 
98-83  Weidenbnsch. 

46.  Eotterhach 

(1)  22-63 

19-84 

2-94 

35-34 

0-87 

0-69 

17-27,  PbO-21,  Bi  0*81 

=  100  Rath. 

47.  Moeohellandflberg 

21-90 

23-46 

0-31 

32-19 

1-41 

0-10 

010  17-32,  Co  0-23,  Bil-67, 
ganeue  1-39=99-87  0 

G.  in  anal  12,  4*73;  18,  4*58;  21,  4*87 ; 

27,4*89—4-946;  28,4*526;  29,4*852;  35,4-582;  86, 

4-762;  87,  4-783;  39,  5-107;  41,  484;  44,  4606;  45,  6-107;  46,  6-356. 

Oobalt  oocura  in  the  ore  of  Schwarzwald,  Mosohellandsberg,  Schottenhdfen  nearZell,  Clara  near 
Schapbach,  and  others. 

Pyr.,  etc. — ^Differ  in  the  different  rarietiea.  In  the  closed  tube  all  ftise  and  gire  a  dark-red 
Bnblimate  of  snlpliid  of  antimony ;  when  oontaining  mercury,  a  faint  dark-graT  sublimate  appears 
at  a  low  red  heat ;  and  if  much  arsenic,  a  sublimate  of  sulphid  of  arsenic  first  forms.  In  the  open 
tube  fuses,  giyes  sulphurous  Aimes  and  a  white  sublimate  of  antimony ;  if  arsenic  is  present,  a 
cfystoUine  volatile  sublimate  condenses  with  the  antimony ;  if  the  ore  contains  mercury  it  con* 
denses  in  the  tube  in  minute  metallio  globules.  B.B.  on  charcoal  fVises,  gives  a  coating  of  anti* 
monotts  acid  and  sometimes  arsenous  acid,  ozyd  of  zinc,  and  oxyd  of  load ;  the  arsenic  may  be 
detected  by  the  odor  when  the  coating  is  treated  in  R.F. ;  the  oxyd  of  zinc  assumes  a  green  color 
when  heated  with  cobalt  solution.  The  roasted  mineral  gives  with  the  fluxes  reactions  for  iron 
and  copper ;  with  soda  yields  a  globule  of  metallic  copper.  To  determine  the  presence  of  a  trace 
of  arsenic  by  the  odor,  it  is  best  to  Aise  the  mineral  on  charcoal  with  soda.  The  presence  of  mei^ 
cttiy  18  best  ascertained  by  ftising  the  pulverized  ore  in  a  closed  tube  with  about  three  times  its 
weight  of  dry  soda,  the  metal  subliming  and  condensing  in  minute  globules.  The  silver  is  de- 
termined by  cnpellatlon. 

Decomposed  by  nitric  add,  with  separation  of  sulphur  and  antimonoufl  and  arsenous  adds. 

Oba* — The  Cornish  mines,  near  St.  Anstdl,  have  afforded  larcre  tetrafaedral  crystals,  with  rough 
and  doll  sarfiAce^.  More  brilliant  crystallizations  occur  at  the  Levant  mine  near  St.  Just,  at  Con- 
durrow  mine  and  other  places  in  ComwiiU ;  at  Andreasberg  and  Clansthal  in  the  Harz ;  Krem- 
nitz  in  llnngary:  Freiberf?  in  Saxony;  Pnibram  in  Bohemia;  Kahl  in  Spessart;  Kapnik  in 
Transylvania  ;  Diilenbarg  in  Nassau;  and  other  localities  mentioned  above. 

The  ore  oontaining  mercury  oconrs  in  Schm5hiitz,  Hungary;  at  Poratsch,  Zavatka,  and  Eottor- 
badi  near  Iglo;  at  Sshwatz  in  the  Tyrol;  and  in  the  valleys  of  Angina  and  Oastello  in  Tuscany. 

Tetrahedrice  is  found  in  America;  in  Mexico,  at  Durango,  etc.;  at  various  mines  in  Chili;  in 
Bolivia;  at  the  Kellogg  mines,  10  m.  K.  of  Little  Rock,  Arkansas,  with  galenite.  In  California  in 
Mariposa  Ca,  in  the  Pine  Tree  gold  vehi  and  others;  in  Shasta  Co.,  Chicago  daim.  In  Nevada, 
abundant  at  the  Sheba  and  De  Soto  mines,  Humboldt  Co.,  massive  and  rich  in  silver  (the  De  Soto 
containing  16*4  p.  o.  of  silver,  JUllen);  near  Austin  in  Lander  Co.;  in  Arizona  at  the  Heintzelman 
mine,  oontalmng  1^  p.  c.  of  silver;  at  the  Santa  Rita  mine. 

Alt. — (^Mloopyrite,  malachite,  azurite,  amalgam,  boumonite,  erythrite,  cinnabar,  oovellite, 
30cnr  as  pseudomorphs  after  tetrahedrite.  Also  a  red  pulverulent  mineral,  consisting  of  an  add 
if  antimony,  oxyd  of  oopper  or  oxyd  of  mercury,  eta    (See  Ammioliie.) 

Jmwik  of  Brauns  ^tth.  nat  Ges.  Bern.  1854,  Kenngott's  Ueb.,  1866),  from  Uie  Annive? 
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rall^  in  the  Yalais,  is  probably,  aocording  to  Kenngott,  only  tetrahedrito.  Brauns  obtained  S 
28-76,  Sb  8-80,  As  10-96,  Bi  4-94,  Cu  35-57,  Fe  3-85,  Zn  2-01,  quartB  9-40=100-28.  Exdnding  th€ 
quorte,  the  oomposition  corresponds  nearly  to  4  B  S+(As^S*,  8b'  S*,  Bi'  S').  It  occurs  onl) 
massiye,  and  is  mixed  with  chsdoopyrito. 

SiuderUe  of  Fellenberg  (Mitth.  nat  Gres.,  Bern,  1804,  178)  is  a  similar  compound  (Konng., 
Ilin.  d.  Schweii,  402).  It  is  ftom  Ausserberg  in  the  Upper  Yalais,  Switzerland.  Fellenberg 
obtained,  S  24-70,  Sb  15-43,  As  11-38,  Bi  0-67,  Cu  37-89,  Fe  2'73,  Zn  50G,  Pb  038,  Ag  0-96, 
gangue  1-81.    O. =4-657. 

A.  Fdelditb. — An  ore  from  mine  Altar,  30  leagues  from  Goquimbo,  afforded  F.  Field  (Q.  J.  Gh. 
Soc.,  iv.  332),  S  30-35,  As  3*91,  Sb  20*28,  Cu  86-72,  Zn  7*26,  Fe  1-23,  Ag  0-075,  Au  0-003.  It  ii 
soft,  of  greasy  appearance,  greenish-gray,  slightly  reddish,  with  powder  bright-red.  Domeyko 
considers  it  impure  with  blende,  pyrite,  and  g^enite.  Ettling  observes  (ib.,  vL  140)  that  the  con- 
stitution  is  analogous  rather  to  enargite  than  tetrahedrite,  corresponding  to  the  formula  4  (€u, 
Zn,  Fe,  Ag)  S  +  (Sb,  As*)  S*.    Kenngott  has  named  it  Fieldite. 

B.  AfHTHomTE  (or  Aftonite)  Svanbcrg. — A  steel-gray  ore,  resembling  tetrahedrito,  if  not  iden- 
tical with  it;  H.=3;  G.=4'87;  and  it  contains,  according  to  Svanberg  (Bers.  Jahresb.,  xzvil 
286),  S  30-05,  Sb  (with  tr,  of  As)  24-77,  0«i  32-91,  Ag  3*09,  Zn  6-40,  Fe  131,  Co  049,  Pb  0-04^ 
gangue  1-29=100*35.  Ratio  of  sulphid  of  antimony  to  that  of  the  other  metals,  3  :  6*4.  From 
Wermland  in  Sweden. 

126.  PoLTTEUTB  Glock.,  Syn.,  31,  1847.  (Weisagultigerz  pt)  An  ore  consistiug  mainly  of 
lead,  silver,  antimony,  and  sulphur.  Glocker  cites  Bammelsberg's  analysis  (Pogg.,  IxviiL  515, 
Min.  Ch.,  99)  of  an  ore  from  Hofihung  Gottes  mine  near  Freiberg,  a  fine-g^nular  ore,  having  G. 
=5*438—5*465,  apparently  homogeneous,  bnt  somewhat  mixed  with  blende  and  pyrite.  Klaprotb 
analyzed  a  related  weissgiUUgen  from  the  Himmelafurst  mine  near  Freiberg  (Beitr.  L  166). 


S 

Sb 

Cu 

Fe 

Zn 

Pb 

Ag 

1.  Himmelsfurst,  light 

2.  *'            dark 

3.  Hoffi  G. 

13-21 
22-39 
22-53 

8-50 
21-88 
22-39 

0-32 

2-43 
1-79 
3-83 

6-79 

61*81 
41-73 
38-36 

2200=97-94  K. 
9-41  =97 -20  K. 
6-78=100  E. 

Rammelsberg  makes  the  mineral,  frt>m  his  analysis,  a  silver-lead  tetrahedrito,  with  the  formula 
4  (Pb,  Ag,  Fe,  Zn)  8+Sb*  S',  in  which  the  ratio  Fe :  Zn :  Pb+Ag=2  :  3  :  6,  and  Pb :  Ag=7  : 1. 


J  27.  TENNANnm.  Gray  Sulphutet  of  Copper  in  dodecahedral  crystals  Sotoerby,  Brit  Min., 
1817.  Tennantite  Wm.  <k  R  FhUHps,  Q.  J.  Sd.,  vii.  96,  100,  1819.  Arsenikalfahlerz  Germ. 
Xupferblende  Breah.^  Char.,  131,  251,  1823,  Pogg.,  iz.  613,  1827.  Sandbergerit  Breiih^  B.  H. 
Ztg..  XXV.  187,  1866. 

Isometric;  holohedral,  Phillips.  Observed  planes  <?,  /,  1,  2-2,  f-f. 
Tigs.  56,  67,  68,  and  18  with  planes  of  66.  ,  Cleavage:  dodecahedral  im- 
rperfect.     Twins  as  in  tetrahedrite.     Massive  forms  unknown. 

H.=3-6-4.  G.=4-37-4-63;  4-37-4-49,  Cornwall;  4-53,  Skutterud. 
Lustre  metallic.  Color  blackish  lead-gray  to  iron-black.  Streak  dark 
•reddish-gray.     Fracture  uneven. 

Oomp.— 4  (6u,  Fe)  S  + As' S",  agreeing  in  crjstaUme  form  and  general  formula  with  tetrahe* 
•drite.  Analyses:  1,  Phillips  (I*  c.);  2,  Kudematsch  (Pogg.,  xxxviiL  397);  3,  Wackemagel 
(Ramm,  Min.  Ch.,  88);  4,  Rammelsberg  (Min.  Ch.,  88);  6,  Feamlej  (Scheerer  in  Pogg.,  Ixv.  298); 
'6,  Plattner  (Pogg.,  Ixrii.  422);  7,  Merbach  (B.  H.  Ztg.,  xxy.  187): 


B 

As 

Cu 

Fe 

Zn 

1.  Trevlsane,  Comw. 

30-26 

12*46 

47-70 

9-76 

-lOO-l 6  Phillips. 

2.          **             ** 

27-76 

1910 

48-94 

3-67 

Ag  «r..  Si  0-08=99-45  Kud. 

J                       .1                              41 

26-88 

20-53 

48-68 

3-09 

-9918  Wade 

4.          "              " 

26-61 

19-03 

51-62 

1-96 

=99-21  Ramm 

6.  Skntterud,  G.=4'63 

29*18 

19-01* 

42-60 

9-21 

=100  Feamley. 

6.  Kupferblende 

28-11 

18-88 

41-07 

2-22 

8-89.  Ag,  Sb,  1r^  Pb  0-34=99-61  PL 

1,,Sandbergtiri(e 

25-12 

14-75 

41-08 

2-38 

7-19,  Sb  7-19,  Pb  2-77=100-48  Merbach. 

The  Kupferblende  BreHh.  (or  tincfahlerz),  ftom  near  Freiberg  (anal.  6),  has  part  of  the  iroo 
replaced  by  smc.    Its  streak  is  brownish  or  dirty  cheny-red;  G. =4*2— 4*4.    The  aandbetfferik 
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(ftnaL  t),  from  H  ICorooocha  in  Pern,  is  stated  to  have  oabio  deavago,  an  iron-bla€k  color,  and  Gk 
s4'36tf ;  it  is  in  tetrahedral  crystals,  haying  also  the  planes  ij  2-2. 

Pyr. — In  the  closed  tabe  giyos  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube  gives 
sulphurous  fames,  and  a  sublimate  of  arsenous  add.  B.B.  on  charcoal  fuses  witli  intumescence 
and  emission  of  arsenic  and  sulphur  fumes  to  a  dark-graj  magnetic  globule,  llie  roasted  mineral 
gives  reactions  for  copper  and  iron  with  the  fluxes ;  with  doda  on  charcoal  gives  metallic  copper, 
irithiion. 

Obs.-  Formerly  found  in  the  Cornish  mines,  particularly  at  Wheal  Jewel  in  Gwennap,  and 
Wheal  Unity  in  Gwinear,  usually  in  splendent  crystals  investing  other  copper  ores;  but  latterly 
not  met  with  unless  at  Eiast  Belistian  mine.    Also  at  Skutterud  in  Norway,  and  in  Algeria. 

Named  after  the  chemist,  Smithson  Tennant 

128.  MBHBaHnnTB.    Beehi,  Am.  J.  ScL,  H.  ziv.  60,  1863. 

Monoclinic,  v.  Bath.  Observed  planes  :  vertical,  i-t,  14^  /,  i-|,  i-i,  i4, 
i^j  i-i ;  hemidomes  1-i,  2-i,  -1-i,  -2-i ;  hemioctahedral,  2-2,  and  four  others. 
/A  7=140°  16',  i-i  A  i-i,  front,  108°  IT,  U  A  U,  front,  85°  23',  i-i  A  -l-i 
=110°  0',  i4  A  -2-i=124°  30',  i-i  A  l-i=107°  64',  i-i  A  2-^=124°  29'. 
Crystals  slender  prismatic.  Twins:  composition-face  i-i ;  l-i  A -l-i=177° 
54 ,  the  two  faces  l-i,  -l-i  being  nearly  in  the  same  plane.  Also  compact 
fibrous. 

H.=2'5.  G.=6*339.  Lustre  metallic,  very  bright.  Kesembles  boulan- 
gerite. 

Oomp. — 4 Pb S+Sb* S*.  analogous  to  tetrahedrite.  Analysis:  1,  K  Bechi  (La);  2,  t.  Bath 
(Pogg.,  czxztil867): 

S  8b  Pb  Cn  P^ 

1.  Bottino        17*52        19*28        69*21   '     3*54        0*36=99*90  BechL 

2.  "  16*97        18  87        61*47        0*39        0*23,  tmdee.  0*82=98*25  Rath. 

Obfl. — Oocnrs  at  Bottino,  near  Serravesza,  in  Tuscany,  along  with  galenite,  boulangerite, 
Jamesonite,  etc.,  and  alscciystals  of  albite;  also  in  the  neighboring  ralley  of  Castello.  First 
obsenrod  by  Prof.  Meneghini,  of  Pisa.  The  crystallisation  lias  been  determined  as  above  given, 
and  crystals,  both  simple  and  compound,  figured  by  v.  Bath  (L  c.).  Q.  Sella  made  it  orthorhombic 
(Gksz.  uffic  dltal,  1862). 

129.  OBOORONTTZI.    Oookronit  SvarAerg^  Jahresb.,  zz.  203,  1839.    Eilbrickeuite  Ajpjohn^ 
Trans.  B.  Irish  Ac,  1840.    Sohulzit  Hauam,,  Handb.,  166,  1847. 

Orthorhomic.  /A 7=119®  4A\  Kemdt.  Observed  planes:  T^ir%  1-2. 
1-2  A 1-2,  pyram.,  about  153°  and  64''  45',  bas.,  122®.  Cleavage  :  I.  Usually 
massive.    Also  granular  or  earthy. 

H.=2— 3.  G.=6-4— 6-6.  Lustre  metallic.  Color  and  streak  light 
lead-gray — ^grayish  blue.    Fracture  uneven. 

Oomp.~6  PbS+(Sb,  As)*  S*=Sulphur  16*6,  antimony  16*7,  load  66*8=100.  Analjaes:  1, 
Svanberg  (Jahresb.,  zx.  203) ;  2,  Sanvage  (Ann.  de  M.,  III.  zviu  525) ;  3,  Kemdt  (Pogg.,  Uv.  302); 
4,  Apjohn  (La);  5,  Svanberg  (CBfV.  Ak.  Stockh.,  1848,  64)  : 

S  Sb      As       Pb      On      Fe 

1.  Bala, Sweden        a.=6*54    16-26      9-68    4-60    66*45     1*51     0*42,  Zn  O'll  =99*03  St. 

2.  Merido,  Schvbsiie  G.r=6-4H     16*90     16-00     64-89     1*60     =9939  Sauvage. 

8.  Tuscany,    G.=6*45-6-47     17-82      9*69    4*72    66-65     1*15    1-78=100-95  Kerndt. 
4.  KUMckemie       a.=6-407     16*36    14-89     68*87     0*38=100  Apjohn. 

9.  Pahlnn  a.=6-434    15*16      5*66    4-62    64-17    4-17    008,  Ag  0*24,  Zn  0*59,  Oo 


4*17,  ^  1-9=98*35  Stanbeig. 


Svonberg  dednoes  for  the  last  the  fomrala  6  Pb  S+(Sb,  As)*  S'. 
Pyr<— Same  as  for  linkeoite. 
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Obs. — From  the  aflver  mines  of  Sala  in  Sweden ;  also  from  QalUda^  Merido  in  Spain,  in  nodolei 
In  g^ena;  it  crumbles  easily  and  soils  the  fingers ;  the  ysHlBy  di  Castello  near  Piecro  Santo,  in 
Tuscany. 

The  kiXbrickeniU  is  from  Kilbricken,  Glare  Co.,  Ireland. 

The  name  geocronite  is  derived  from  y<),  eourOi^  and  Kp6yoi^  Saium,  the  alchemistic  name  fci 
lead. 

A  mineral  found  at  Tinder^s  gold  mine,  Louisa  Co.,  Ya.,  may  be  this  species.  It  contains,  ms 
cording  to  Oenth  (Am.  J.  Sci.,  II.  xix.  19)  S  16,  Pb  60,  Ag  0*25,  with  antimony  and  arsenic. 

An  antimonial  ore  from  between  La  Paz  and  Yungas,  in  Bolivia,  is  referred  here  by  D.  Forbes 
(Phil  Mag.,  IV.  xxix.  9). 

130.  STUPHANITZS.  Argentum  rude  nigrum?,  Oerm.  Schwarzerz,  pt.,  Agric,  Interpr.,  462, 
1466.  Svartgyldou,  Schvortserts,  pt  Minera  argenti  nigra  spongiosa  (fr.  Freiberg)  WdH, 
313,  1747.  Argentum  mineralisatum  nigrum  fragile  (fr.  Schemnitz,  etc.),  Rosdigewachs  (of 
Hung,  miners)  Bom^  Lithoph.,  L  81,  1772.  Sprodglascrz  Warn.,  1789.  Sprodglanzerz.  Brittle 
Silver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argent  noir  pt  F.,  Tr.,  1 801 .  Argent  sul- 
fur^ fragile  Fr.  SchwarzgQltigerz  Leonh.^  Handb.,  638,  1826.  Psaturose  BetuL^  Tr.,  ii  432, 
1882.    Stephanit  EaieL,  Handb.,  670,  1846. 

Orthorhombic.    /A 7=115^  39',  Oa  1-1=132^  32f ;  a:i:  c=l-0897  : 
1  :  1-6844.     Observed  planes :  O;  vertical,  i-i,  i-t,  i-n,  t-9,  i-S,  i-S  ;  domee 
H  1-*,  2-?,  4- J,  J^-J,  7^,  8^,  l-i;  octahedral,  },  J,  i,  f,  1,  2,  ^n,  3-^  J-T, 
1-6,  H  16-S,  84,  *.<,  H  fS,  3-8,  f  2,  4-2,  JjP^I,  S-f,  H,  6-| ;  f  S,  3-5. 
120 


0  A  J=147^  14'.  1^  A 1-J,  ov.  a,=68°  52'. 

0  A  1=127  51.  2-J  A  2-J,  ov.  i-i,=107  48. 

I/i)A  O  A  2=111  14.  lAl,  inac.,=131  16. 


/^ 


21 


0  A  l-t=145  34.  1 A 1,  brach.,=96  8. 

O  A  24=126  6. 


Cleavage:  2-i  and  i-t  imperfect.     Twins:  composition- 
face  //    forms    like  those  of   aragonite  frequent.    Also 
l>v    y     massive,  compact,  and  disseminated. 

H.=2— 2-5.      G.=6-269,  Przibram.     Lustre  metallie. 
Color  and  streak  iron-black.    Fracture  uneven. 

CkMup.— 6  AgS+Sb*S'=8ulphur  16*2,  antimony  16*3,  silver  68*6=100.  Analyses:  1,  H. 
Rose  (Pogg.,  Z7.  474);  Eerl  (B.  H.  Ztg.,  1863,  No.  2): 

B  Sb  Ag  Fe  On 

1.  Schemnite  16'42  14*68  68*64  —  0*64=100*28  Rose. 

2.  Andreasberg  16  61  16*79  68*38  0*14  — =100*82  £erL 

Considered  an  arsenical  mineral  until  Klaproth's  analysis  in  1793  (Beitr.,  L  162). 

Pyr.— In  the  closed  tube  decrepitates,  fuses,  and  after  long  heating  gives  a  faint  sublimate  of 
sulphid  of  antimony.  In  the  open  tube  ftises,  giving  off  antimonial  fhmes  and  sulphurous  add. 
B.B.  on  charcoal  fuses  with  projection  of  small  partides,  coats  the  ooal  with  antimonous  acid, 
which  after  long  blowing  is  colored  red  from  ozydized  silver,  and  a  globule  of  metallic  silver  in 
obtained. 

Soluble  in  dilute  heated  nitric  add,  sulphur  and  oxyd  of  antimony  being  deposited. 

Obs. — ^In  veins,  with  other  silver  ores,  at  Freiberg,  Schneeberg,  and  Johanngeorgenstadt  in 
Bazony;  at  Przibram  and  Ratie1x>rzitK  in  Bohemia;  at  Schemnitz  and  Kremnitz  in  Hungary;  at 
Andreasberg  in  the  Harz ;  at  Zacatecas  in  Mexico ;  and  in  Peru. 

in  Nevada,  an  abundant  silver  ore  in  the  Gomstock  lode ;  at  Ophir  and  Mexican  mines  io  (!&• 
orystals;  in  the  Beese  river  and  Humboldt  and  other  regions.    In  Idaho,  at  the  silver  mtnea 

Named  after  the  Archduke  Stephan,  Mining  Director  of  Austria.    A  valuable  ore  of  silver. 

The  spedes  is  homoeomorphous  with  aragonite.    See  on  cryst.,  F.  H.  Schroeder,  Togg.,  xcv.  Sftt. 

A]t«--0ry8ta]s  occur  altered  to  silver,  and  also  to  argentopyrite  (p.  89). 
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k81«  FOIiTBASITB.    Sprddglasen  pt  WenL    Polybasit  ff.  Boat^  ^ogg^  zr.  ITS,  1829.    Bit 
genglans  BreWu,  Ghar^  266,  1832. 

Orthorhombic,  Descl.  /A  /  nearly  120'',  0  A  1=121°  30'.  Observed 
planes  O,  /,  1.  1 A 1,  pyr.,=129°  32',  1 A 1,  ba8.,=117°.  Crystals  nsuallj 
Bhort  tabular  prisms,  with  the  bases  triangularly  striated  parallel  to  alter* 
nate  edges.     Cleavage :  basal  imperfect.     Also  massive  and  disseminated. 

11.= 2— 3.  G.=6"214.  Lustre  metallic.  Color  iron-black;  in  thin 
crystals  cherry-red  by  transmitted  light.  Streak  iron-black.  Opaque  except 
when  quite  thin.     Fracture  uneven. 

Oomp.— 9  {Ag,  6a)  S+(Sb,  As)'  S'=|  if  containing  silTor  withont  copper  or  arsenic,  Sulphni 
14-8,  antimonj  9*7,  silver  75*5=100.  More  probably  10  (Ag,  6u)  S  +  (Sb,  As)' 8*,  in  which  the 
second  member  is  haif  what  it  is  in  the  preceding  species,  and  the  at  ratio  (Ag,  6ii)  and  (S,  Sb^ 


As)  is  2 :  3.    Analyses:  1-8,  H.  Rose  (L  a);  4^  0.  A.  Joy  (Inang.  Diss.,  24);  5,  Tonner  Q 
1869,  86,  Jahrb.  Min.,  1860,  716): 

8        Sb 

As       Ag       Ou 

Fe       Zn 

1.  Dnnago,  Mexico 

2.  Schemnitz 
8   Freiberg 
4.  Comwatt 

6.  Pizibram,  G.=6-03 

17*04    609 
16  83    0-26 
16*36     8*39 
15-87     6*46 
15*55  11*53 

3*74    64  29    9*93 
6*23    72*43    8*04 
1*17     69-99    4*11 
3*41     72MU     3-36 
68-56    3*36 

0-06   =100-16  Rose. 

0*33    0-69=:99-70  Rose. 

0*29  =100-30  Rose. 

0-34   =100-45  Joy. 

0*14   =99*13  Tonner. 

D.  Forbes  found  in  crystallized  specimens  from  Tres  Pantos,  Ohili,  67*47  and  66*94  p.  e.  of  silver. 
tad  in  a  massive  ore  ft'om  Romero,  8.  of  Copiapo,  66*14  p.  o.    (Private  communication.) 

Pyr.,  etc — In  the  open  tube  fuses,  gives  sulphurous  add  and  antimonial  fumes,  the  latter 
forming  a  -white  sublimate,  sometimes  mijced  with  crystalline  arsenous  acid.  B.B.  fuses  with 
spirting  to  a  globule,  gives  off  sulphur  (sometimes  arsenic),  and  coats  the  cool  with  antimonous 
add;  with  long-continued  blowing  some  varieties  give  a  faint  yellowish-white  coating  of  ozyd  of 
Einc^  and  a  metallic  globule,  which  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled  with 
lead  gives  pure  silver. 

Deoomponed  by  nitric  add. 

Obs.—  Occurs  in  the  mines  of  Guanaxoato  and  Giaadalupe  y  Oalvo  in  Mexico ;  also  at  Guarisamoi 
in  Durango,  with  chnlcopyrite  and  caldte ;  at  Tres  Puntos,  desert  of  Atacaraa,  Chili :  at  Freiberg 
and  Przibram.  In  Nevada,  at  the  Reeso  mines ;  in  Idaho,  at  the  silver  mines  of  the  Owhyhee 
district. 

Named  from  r'^fc,  many,  and  ffatK,  hose,  in  allusion  to  the  many  metallic  bases  present 

Alt — Stephanite  and  pyrite  occur  as  pseudomorphd  after  polybasite. 

132.  SNAROrm.    Bnaigit  Breiih^  Pogg.,  Izxx.  388,  1860.    Ouayacamte  FiOd,  Am.  J.  ScL, 

XL  xxviL  62,  1859. 

Orthorhombic.     I A  7=97°  53',  0  A  l-t=136^  37',  Dauber;  a:h:c=. 
0-94610  :  1  :  1-1480.       Observed 

5 lanes:   O;    vertical,  //  i-i,  i-l; 
omes,  ^,  1-i,  2-t,  1-!;  octahedral, 

<9a«=154^43' 
0  A  2h=117  63 
O  A  1-1=140  20 
<?  A  1=128  35 

Cleavage :  /  ^OTfect ;  i-t,  i4  dis- 
tinct ;  O  indistinct.  Also  massive, 
granular  or  columnar. 

H.=3.     G.=4-48-4-46;  4362, 
Kenns^ott.    Lustre  metallic.    Color 
rfsh  to  iron-black ;  streak  gray- 


lah-black,  powder  having  a  metallic  lustre.    Brittle.    Fractm*e  uneven. 


Pern. 
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Ocmp.— At  ratio  for  Go.  As,  8=3 : 1 :  4;  whence  3  6u  S+  /Lb' S*=Sulphiir  32*5,  arsenic  19-1, 
copper  48-4=100.  Analvsea:  1,  Plattner  (Pogg.,  Ittx.  383);  2,  F.  Field  (L  c.);  3,  ▼.  Kob^ 
mer.  Ak.  Munch.,  L  161,  'l866):  4^  W.  J.  Taylor  (Proa  Ac.  Philad.,  168, 1857);  6,  Genth  (Am  J. 
8cL,  IL  zxUL  420);  6^  7,  Luthe  ft  Rammelaberg  (Za  G.,  zviii.  241);  8,  B.  S.  Burton  (priyata 
oontiib.): 


1.  Peru 

2.  Chili,  Ouay, 

3.  Goquimbo 

4.  K.  Grenada 
6.  Chesterfield 
6.  Cosihuirachi 
7. 


8 
32*22 
31-82 
32-11 
34-50 
8H-78 
81-86 
82-46 


As 
17-60 
19-14 
18-10 
16-81 
15-68 
17-17 
15-88 


Sb 
1-61 

1-29 


Ca 
47-20 
48-50 
48-89 
46-62 
50-59 
60-08 
49-21 


Fe 
0-57 

It. 
0-47 
0-27 

0-09 
1-58 


8.  Colorado    (})  80-96     17*46    1-85    46*64    1*02 


Ag 

0*02,  Zn  0*23=99-46  Plattner. 

fr.=99-46  Field. 

Te  0-05,  Zn,  8e  «r.=99-62  KobelL 

=98-99  Taylor. 

=100  Gknth. 

=99-20  Luthe. 

—99-12  Ramm. 

insoL  1-98 =99*40  Burton. 


Gtenth'a  analyms  was  made  on  "too  small  a  quantity  for  a  complete  examination.'' 

P3n^. — In  the  closed  tube  decrepitates,  and  gives  a  sublimate  of  sulphur ;  at  a  higher  tempers 
tnre  fuses,  and  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube,  heated  gently,  the 
powdered  mineral  gives  off  sulphurous  and  arsenous  adds,  the  latter  oondensing  to  a  sublimate 
containing  some  antimonous  acid.  B.B.  on  charcoal  fuses,  and  gives  a  funt  coating  of  arsenoui 
void,  antimonous  add,  and  oxyd  of  zinc;  tlie  roasted  mineral  with  the  fluxes  gives  a  globule  of 
metallic  copper. 

Soluble  in  nitro-murlatio  add. 

Obs.— From  Morococha,  Cordilleras  of  Peru,  at  a  height  of  15,000  feet,  in  large  masses,  occa- 
rionally  with  small  druses  of  crystals,  along  with  tennantite,  imbedded  in  crystalline  limestone 
(anaL  1);  Cordilleras  of  Chili  {guayacanH^  anaL  2);  same,  mine  of  Hediondaa,  Prov.  Gk>quimbo 
(anaL  8) ;  mines  of  Santa  Anna,  N.  Grenada,  in  cavities  in  quartsE  (anaL  4) ;  at  Cosihuirachi  in 
Mexico;  Brewster's  gold  mine^  Chesterfield  district,  S.  Carolina  (anai  5);  in  Colorado  (anaL  8);  at 
Willis's  Gulch,  near  Bkck  Hawk. 

For  Dauber  on  cryst,  see  Fogg.,  xciL  237.  Breithaupt  (ib.,  Ittx.  383)  made  /A  7=98''  11',  and 
Rammelsberg  (Za'G.,  xviiL  242)  99"  10'. 

133.  ZANTHOOONTTB.    Xanthokon  BreUk.^  J.  pr.  CSi.,  zx.  67,  1840. 

Rhombohedral;  It  A  11=71''  34';  <?A^=110°  30',  a=2-3163.  Ob- 
aerved  planes  i?,  -2,  O.  O  A  2=100**  35'.  Cleavage :  H,  and  O.  Usually 
in  reniform  masses,  with  the  interior  consistine  of  minute  crystals, 

H.=2.  G.=5'0— 5'2.  Color  duU-red  to  ciove-brown ;  crystals  orange- 
yellow  on  the  edges  by  transmitted  light.     Streak-powder  yellow.     Brittle. 

Comp.— (8  Ag  S+ As*  S*)  +  2  (3  Ag  S+ As*  S')=Snlphiir  21*1,  arsenio  14*9,  silver  64-0=100. 
AjuHj^m:    Plattner  (Fogg.,  Ldv.  276): 

8  As  Ag  F^ 

1.  21*36  [13*49]  64*18  0*97=100 

2.  21*80  [14-32]  63*88  =100 

Pyr.— In  the  dosed  tnbe,  at  a  gentle  heat,  the  yellow  color  is  clianged  to  dark-red,  bat  w 
eooling  it  regains  its  original  odor;  at  a  higher  temperature  fuses,  and  gives  a  faint  sublimate  of 
Bulphid  of  arsenic.    In  tiie  open  tube,  and  on  charooal,  behaves  like  proustite. 

Obs«— Occnrs  with  stephanite  at  the  Himmelsfurst  mine  near  Freiberg. 

Named  in  allnsioQ  to  its  yellow  powder,  flrom  (ardo^,  yellow,  and  Kwtf,  powder. 


APPENDIX  TO  SULPHTDS,  Em 


134.  OLAYTTB  W.  J.  IbsyJor,  Proa  Aa  FhHad.,  Kov.  1859. 

Isometric^  tetrahedraL    Occurring  form  the  tetrahedron,  with  planes  of  the  dodecah^droB 
Orystils  small.    Also  massive,  inorusting. 
!u.=2*6.    Lustre  metallic.    Ookir  and  streak  bkcicUh  lead-gray.    Opaque.    Seetfle. 
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ibudljiei  by  W.  J.  Tajlor  (L  a): 

S              Ab             Sb             Fb              Oa             Ag 
1.           8-32           9-78           6-64           68*61            7-67            tnee. 
a.  814  undeL         wideL  67*40  6*63  

IVom  FervL    Probably  ft  result  of  alteration.    Beqnires  ftuther  inrestigatioiL 

135.    BOLiyiANITE.    BoUvlan  BreWu,  B.  H.  Ztg.,  zzr.  188. 

Orthorhombio.    In  adoular  rhombic  prisms,  tufts,  and  fine  oolumnar.    Resembles  stibmte. 
H.=2f    G.=4'820— 4*828.    CleaTago:  i-l  distinct    Lustre  submetallic.    Color  lead-grajia 
little  darker  than  in  stibnite. 

Aooording  to  T.  Bichter,  an  antimonial  sulphid  of  silver,  containing  8*6  p.  a  of  sllTer. 
FromBoliTia. 

66B.  SULPUOSELENID  OF  ZIKO  AITD  MEBOUBY.    A.  del  OasHUo,  in  priv.  conm,  datea 
Mexico^  Feb.  27,  1865,  to  Prof.  Henry,  and  from  him  to  the  author. 

In  oyftalB  (rhombohedrons  ?) ;  dearage  not  observed. 

H.=8.    a.=6-67— 7*166.    Color  dark  lead-gray.    Streak  grayish-black. 

OoifP. — Aooording  to  Castillo's  trials,  a  compound  of  sulphur,  selenium,  sinc^  and  mercury,  of 
undetermined  proportions. 

Phl,  Era— In  the  dosed  tube  gives  a  grayish-black  sublimate,  and  above  this  a  ring  of  metal- 
lic mercury ;  in  the  open  tube  affords  the  odor  of  selenium,  a  blackish  zone  of  selenium,  and 
above  this  a  grayish-red  ozyd,  and  still  higher  a  sublimate  of  mercury.  B.B.  the  selenium  and 
mercury  are  volatilized,  leaving  a  residue  of  oxyd  of  zinc,  yellow  while  hot  and  white  on  cooling. 
On  charcoal  biums  with  a  bluish  flame,  giving  first  the  odor  of  sulphiir  and  then  of  selenium ;  the 
assay  turns  yellow,  then  red,  and  finally  yields  a  yellow  skeleton  of  ozyd  of  zinc.  Insoluble  in 
nitric  add ;  soluble  in  nitro-muriatic  add. 

Oca — Occurs  at  the  quicksilver  mines  of  Guadalcaiar,  along  with  dnnabar,  and  in  cavities  ii 
bftrite^  fluorite^  and  gypsum.    Appears  to  be  near  onoJrUet  ^o.  66A,  p^  66. 
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in.   COMPOUNDS  OF  CHLORINE,  BBOMINE.  IODINE 


1.  ANHYDROUS  CHLORIDS,  ETO. 

1.  Compoeitioii  R'(Cn,  Br,  I). 
L  OAT/>¥KIi  GBOUP.    TetragonaL 

186.  Qalomh^  Hg*OL 

2.  Compofiitioii  R  (01,  Br,  ]). 
L  HAUTE  OBOUP.    Isometrie. 

187.  Stlyite,  K  OL  liO.  Obrabotrxtb^  Ag  Ot 

188.  HautB)  Na  OL  141.  Bmbqutb,  Ag  (01,  Brk 
139.  Sal  Amhonuo,  NH*  OL                                        142.  BBOmsECi^  Ag  Br. 

1  lODYBITE  GBOUP.    HezagonaL 

143.  JiXDTwm,  Ag  L  144.  Oooamn^  Bg  L 

8  OOTUNNITB  GBOUP.    Orthorhombio. 
146  OoTUNNin,  FbOL 

8.  OompoaitioiiB'aP. 
MOLTBITB  GBOUP. 

148.  MoLTBna,  Pe*Ql*. 


2.  HYDROUS  CHLORIDS. 

147.  OAMKAUJTMt  (E  Ifig)  01+4  fi.       149.  KsnoBSiTi^  S  (K,  Am)  Ol+Fe*  OP-i-t  & 

148.  Taohbtdbiti^  (Oa,  Mg)  01+4  £[. 


8.  OXYCHLORIDS. 

150.  ICiTLOOKlTB,  Pba+PbO.  163.  ATAOAmm  3Cufi+(0uCnfi 

161.  Mbndifitb,  FbGl+2Pb0.  168A.  Talunoitb,  40u]S+(0aCa)Hf  814 

168.  &0HWABIZB]lfilCBam,PbI+2Pb0.    164.  Pbbotutb. 


Aj^MiidttL— I6fi,  Ohlorid  Of  ICAanBiuiL    166.  Ohlosid  ot  ILureAnok    167.  Iodd  01  Zan 

15^.  BBOHID  OF  ZiNO. 
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OHLOSIDB.  Ill 


1.  ANHYDROUS  OHLORTOS,  ETC. 

136.  OAIiOBSBZfc  Horn  Meroarj  (tt.  Deux  Fonts)  Woulfy  PhU.  TraIll^  618^  1776.  lOiiedi 
meronre  cora^  de  Lisle,  Grist,  iiL  161, 1783.  Qaedksilber-Hornerz  Wem.,  Bergm.  J.,  881, 1789. 

.  HomQnicksilTar;  Dichlorid  of  Merourj.  Kalomel,  Ohlorqoeoksilber,  Ohlormerour,  (Torm.  Mer« 
oore  dilorur^  Jh 

Tetragonal.  <?Al-i=129*'  4':  a=l-232.  Observed  planes:  vertical, 
/;  H  ^;  octahedral,  i,  i,  1 ;  f*,  2-i ;  zirconoid,  2-2,  2^,  f.2. 

0  A  2-i=112^  5'        OM  =119^  51'        2-i  A  2-i,  pyr.,=  98^    8' 
<?Af-i=140  36        (9Ai=149   51         lAl,      pyr.,=104   20 

Pyramid  2-i  when  alone  gives  a  very  acnte  termination  to  the  prism. 
Cleavage:  /,  indistinct.  Twins  compounded  so  as  td  have  the  vertical 
axis  in  one  line,  but  the  ed^es  of  the  pyramid  of  one  in  the  same  plane  with 
the  faces  of  the  pyramid  of  the  other. 

H.=l— 2.  Cf.=6'482,  Haidinger.  Lustre  adamantine.  Color  white, 
yeUowish-ffray,  or  ash-gray,  also  grayish,  and  yellowish-white,  brown. 
Dtreak  pale  yellowish- white.  Translucent — subtranslucent.  Fracture  con- 
choidaL    Sectile. 

Oomp.— Hg"  Gl=Ghlorine  15-1,  mercury  84*9= 100. 

Pjrr.,  etc — In  the  closed  tube  volatilizes  without  (Vision,  condeusing  in  the  cold  part  of  the  tube 
as  a  white  sublimate ;  with  soda  gives  a  sublimate  of  metallic  mercuiy.  B.B.  on  charcoal  voilati* 
Baefl,  coating  the  coal  white.  Insoluble  in  water,  but  diasolved  by  nitro-muriatio  acid ;  blackens 
iHien  treated  with  alkalies. 

Obs. — At  Moschellandsberg  in  the  Palatinate,  coating  the  cavities  of  a  ferruginous  gangne, 
asMciated  with  dnnabar-— crystals  often  large  and  well-defined ;  also  at  the  quicksilver  nunes  of 
Idria  in  C^imiola:  Almaden  in  Spain;  Horaowitz  in  Bohemia. 

Accordmg  to  Hessenberg,  crystals  fh»n  Moschellandsberg  afford  0  A  1-1=129''  40',  OaM=s 
112*  85'. 

Named  fW>m  mX^,  tfeauUfidf  and  /lUi,  honey,  the  taste  being  sweet,  and  the  compound  the  Mm^ 
MTMtf  duieia  of  early  diemistry. 

137.  STLVITB.  Muriate  of  Potash  (fir.  Vesuvius)  SniOuon,  Ann.  PhiL,  H  vL  268,  1823. 
GUorid  of  Potassium.  Kali  SaLuaures^  Ohlorkalium,  Oerm.  Sylvine  Bsud,  Tr.,  it  611,  183X 
Hoevelit  ff.  Oirard,  Jahrb.  Min.  1868,  668.  Leopoldit  K  Beichardi,  Jahrb.  Min.  1866,  831. 
SchatzeUit  and  Hdvellit  (fr.  StassfurtX  B.  H.  Ztg.,  tjAy.  276,  Ann.  Gh.  Phys.,  lY.  v.  318,  324. 

Isometric.    Figs  1,  6,  2.    Cleavage  cubic.    Also  compact. 
H.=2.     G.=r9— 2.     White  or  colorless.     Vitreous.    Soluble;  taste 
like  that  of  common  salt. 

Oomp.— K  Cl=  Potassium  52*6,  chlorine  47*6=100.  That  of  Yesuvius,  according  to  A.  MaUer 
(Yerfa.  Oes.  Basel,  1854,  USX  is  pure,  affording  no  trace  of  lime,  magnesia,  or  alumina,  and  only  a 
trace  of  soda.  The  sylvite  of  the  Anhalt  salt  mine,  Leopoldshall,  afforded  Beichardt  (L  c)  K  62*4 
d  47-4. 

Pjrr.,  etc.'B.B.  in  the  platinum  loop  f\i8es,  and  gives  a  violet  color  to  the  outer  flame.  Added 
to  a  salt  of  phosphorus  bead,  which  has  been  previously  saturated  with  ozyd  of  copper^  colors  the 
O.P.  deep  azure.  Water  completely  dissoWes  it,  100  parts  taking  up  84*6  at  18*76^  C  Heated 
with  sulphuric  acid  gives  off  muriatic  add  gas. 

Obs, — Occurs  at  Yesuvius,  about  the  mmaroles  of  the  voloana  Also  at  StassAirt,  in  the 
eamallite  beds  of  the  salt  formation;  at  Leopoldshall  {U(^poldUe). 

The  compound  is  the  jSU  digeaUvua  Sykni  of  early  chemistry,  whence  Beudaut's  name  for  the 
spedea.  There  is  no  reason  for  changing  H  in  the  fact  that  the  earlier  known  mineral  was  of 
foleanlo  origin. 
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138.  HALm!.  COMMON  SALT.  Rock  Salt,  Muriate  of  Soda,  Ghlorid  of  Sodium.  Kodiaalft 
Stdnsalii  Bergsak,  Qtrm.  Soude  muriat^  Chlorure  de  sodium,  Sal  gemme,  Fr,  Salman 
Beud^  Tt^  1832.    Halites  GUxk.,  Sjn^  290,  1847. 

Isometric.  Observed  planes,  0,  1,  /,  i-2.  Figs.  1, 
2,  6,  16,  and  6+16 ;  usually  in  cubes ;  rarely  in  octa- 
hedrons ;  faces  of  crystals  sometimes  cavernous,  as  in 
f.  122.  Cleavage :  cubic,  perfect.  Massive  and  grann 
lar,  rarely  columnar. 

H.=2-5.     G.=2-l-2-257 ;  of  pure  crystals,  2-135, 

Hunt.     Lustre  vitreous.    Streak  white.    Color  white, 

also  sometimes  yellowish,  reddish,  bluish,  purplish  ; 

often  colorless.    Transparent — translucent.    Fracturo 

Eather  brittle.     Soluble ;  taste  purely  saline. 


oondioidal. 


1.  Vic,  wAtte 

99-8 

0-6 

2.    "    grayish 

97-8 

0-3 

3.    *»    Qray 

90-3 

6-0 

4.    "    red 

99-8 

5.  Marennes,  toAi^^ 

97-2 

0-4 

1-2 

6.         "         yeOow 

96-70 

0-23 

1-21 

7.         "        red 

96-^8 

0-68 

1-09 

8.         »*         green 

96-27 

0-27 

1-09 

0.  Algiers 

97-8 

1-1 

10.  Stassftirt 

97-36 

1-01 

11.  Petit  Ansa,  whUe 

98-88 

tr. 

0-79 

12.  St  Domingo 

98-33 

0-04 

1-48 

Oomp.---Na  01= Chlorine  60*7,  sodium  39-3=100.  Commonly  mixed  with  some  sulphate  oc 
lime,  chlorid  of  calcium,  and  ohlorid  of  magnesium,  and  sometimes  sulphate  of  magnesia,  which 
render  it  liable  to  deliquesce.  Analyses:  1-8,  Berthier  (Ann.  d  M.,  x.  259);  9,  Fournet  (ib.,  IV 
ix.  661);  10,  Rammelsberg  (Min.  Oh.,  1014);  11,  12,  0.  A.  Goessmann  (Bep.  on  Petit  Anse  Sail 
Mine,  Bureau  of  Mmes,  New  York,  1867, 17): 

NaG      MgCl      CaS     ffaS     %S 

Clay  0-2=100  B. 

1-9=100  B. 

2-0 2-0  it  0-7=100  B. 

—]ft  0-2=100  B. 

0-5  0-7=100  B. 

0-66  1-20=100  B. 

0-60  0-85=100  B. 

0-80  1-67  =  100  B. 

Si  1-6,  fl  0-6=  100  P. 

0-43      0-23,  tL  0-30=99-32  Ramm. 

OaOl  ir.,  tl  0-33=100  Goesamann. 

006, H 0  07,insoL 0-01=99-99 Goesamanii. 

Other  analyses:  Salt  from  Stassfurt,  by  Heintz,  ZS.  nat  Ver.  Halle,  xl  345;  from  Algiers, 
bj  de  Marigny  and  Simon,  Ann.  d.  M.,  xii.  674;  from  Wieliczka,  Berchteagaden,  Hall  in  the  Tyrol, 
Hallstadt,  Schwabisch-Hall,  by  G.  Bischof,  Geol.,  ii.  1669,  1675;  from  Erfurt  and  Gardona,  by 
Sftohting,  ZS.  nat  Ver.  Halle,  vil  404;  from  Vesuvius,  1S22,  by  Laugier,  Pogg.,  iii.  79;  from 
Vesuvius,  1860,  by  Bischof;  from  Vesuvius,  1 850,  by  Scaochi,  Ann.  d.  M.,  IV.  xvil  323 ;  from 
Vesuvius,  1856,  by  Deville,  Bull  G.  Fr.  IT.  xiiL  620. 

Dissolves  in  three  parts  of  water.  Some  varieties  attract  moisture,  but  are  michangod  in  a  dry 
Atmosphere. 

The  martinsUe  of  Karsten  (J.  pr.  Oh.,  xxirvL  127)  contains  9-02  per  cent,  of  sulphate  of  magnesia, 
whidi  is  equivalent  to  10  parts  of  common  salt  to  I  of  sulphate  of  magnesia.  It  is  from  Suuis- 
frirt.  In  Bammelsberg's  analysis  the  water  was  hrgrosoopio,  and  the  specimen  contained  0'48 
of  mixed  karstenito.  In  a  dirty  reddish  salt  from  Abingdon,  Washington  Co.,  Va.,  £.  Stiereo 
found  (Jahresb.,  1862,  766)  NaCl  90*55,  gypsum  0  45,  day  and  carb.  lime  9*00=100. 

The  bluish  and  indigo-colored  salt  of  Stassfrut,  etc.,  possibly  owes  its  color,  according  to  Ptot 
S.  "W.  Johnson,  to  the  presence  of  subchlorid  of  sodium. 

Vyr^  etc — In  the  closed  tube  frises,  often  with  decrepitation ;  when  fused  on  the  platinum 
loop  colors  the  flame  deep  yellow.    Other  reactions  like  those  given  under  sylvite. 

Obs.— Oommon  salt  occurs  in  extensive  but  irregular  beds  in  rocks  of  various  ages,  associ- 
ated with  gypsimi,  polyhalite,  day,  sandstone,  and  caldte;  also  dissolved,  and  forming  salt 
springs. 

In  Europe  and  England  it  occurs  in  the  Triassic,  associated  with  red  marl  or  sandstone,  but  it  ia 
not  oonfined  to  these  rocks.  At  Durham,  Northumberland,  and  Leicestershire,  England,  salt  springs 
rise  from  the  Garbonlferous  series ;  in  the  Alps,  some  salt  works  are  supplied  from  Oolitic  rocks ; 
•he  famous  mines  of  Gardona  and  Wieliezka  ore  referred,  the  former  to  the  Green  Sand  formatioix 
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and  the  latter  to  Tertiary  rocks.  Salt  springs  also  occar  in  yolcanic  regions.  In  the  United  States 
the  brines  of  Kew  York  oome  from  Upper  Silurian  strata ;  those  of  Ohio,  Peniisylyania,  and  Vir- 
ginia, mostly  from  Devonian  and  Snbcarboniferous  beds;  those  of  Michigan,  mainly  from  the 
Sabcarboniferoos  and  Carboniferous ;  while  in  Louisiana,  at  Petit  Anse,  there  is  a  thick  bed  of 
pare  salt  in  the  Post-tertiary  or  more  reoent  deposits  of  the  coast;  recent  explorations  there  have 
preyed  that  it  underlies  144  acres,  and  it  has  been  penetrated  to  a  depth  of  38  feet  without 
showing  any  change  in  its  structure  or  purity.  Salt  also  occurs  as  elfloresoonoea  over  the  dry 
prairies  and  shallow  ponds  or  lakes  of  the  Rocky  Mountains,  Galifomia,  Alacama;  and  in  most 
desert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland;  at  Hall,  in  the  Tyrol;  Stassfurt,  in 
Prussian  Saxony;  and  along  the  range  through  Reidienthal  in  Bavaria^^Hallein  in  Salzburg, 
HoUstadt,  Ischl,  and  Ebensee,  in  Upper  Austria,  and  Aussoe  in  St3rria;  in  Hungary,  at  Marmoros 
and  elsewhere;  in  Transylvania;  Wallachia,  Gallicia,  and  Upper  SUesia;  Vic  and  Dieuze  in 
France;  Valley  of  Oardona  and  olse'^here  in  Spain,  formuig  hUls  300  to  400  feet  high;  Bex  in 
Switzerland;  and  North wich  in  Cheshire,  England.  At  Cheshire  it  occurs  in  a  basin-shaped 
deposit,  and  is  arranged  in  spheroidal  masses,  from  6  to  8  feet  in  diameter,  which  ore  composed 
of  oonoentrio  coats,  and  present  polygonal  figures.  It  is  but  little  contaminated  with  impurities, 
and  is  prepared  for  use  by  merely  crushing  it  between  iron  rollers.  At  the  Austrian  mines, 
where  it  contains  much  day,  the  salt  is  dissolved  in  large  chambers,  and  the  clay  thus  precipitated. 
After  a  time  the  water,  fully  saturated  with  the  salt,  is  conveyed  by  aqueducts  to  evaporating 
houses,  and  the  chambers,  after  being  cleared  out,  are  again  filled ;  at  Berchtosgaden,  the  water 
is  saturated  in  a  month,  at  Hall  it  takes  nearly  a  year. 

It  also  occurs^,  fonning  hills  and  covering  extended  plains,  near  Lake  Oroomiah,  the  Caspian 
Lake,  etc.  In  Algeria ;  in  Abyssinia;  in  India  in  the  province  of  Lahore,  and  in  the  valley  of 
Cashmere;  in  China  and  Asiatic  Russia;  in  South  America,  in  Peru,  and  at  Zipaquera  and 
Nemocon,  the  former  a  large  mine  long  explored  in  the  Cordilleras  of  Granuda.  Occasionally 
formed  at  the  eruptions  of  Vesuvius,  as  in  1865,  when  it  was  found  in  cubes,  incrustations,  and 
stalactites. 

In  the  United  States,  salt  has  been  found  forming  beds  with  gypsum,  m  Virginia,  Washington 
Ca,  18  m.  from  Abingdon;  in  the  Salmon  River  Mto.  of  Oregon;  in  Louisiana,  us  already  men- 
tioned. Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  are 
worked  at  Salina  and  Syracuse,  N.  Y. ;  in  the  Kanawha  Valley,  Va. ;  Muskingum,  Ohio ;  Michi- 
gan, at  Saginaw  and  elsewhere ;  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and 
raised  by  means  of  machinery,  and  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evapo- 
rated by  artificial  heat;  or  to  basins  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  following  teble  by  Prof.  Beck  (Minendogy  of  New  York,  p.  112),  gives  the  amount  of  brine 
required  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the  United  Stetes : 


Galls. 

Galls. 

Boone's  Lick,  Missouri 

450 

76 

Oonemaugh,  Penn. 

300 

Grand  River,  Ark. 

80 

Shawneetown,  IlL 

280 

Illinois  River,  Ark. 
Montezuma,  N.  Y. 

80 

Jackson,  Ohio 

218 

70 

Lockhart's,  Miss. 

180 

Grand  Rapids,  Mich. 

60-60 

8L  Catherines,  Upper  Canada 

120 

Muskingum,  Ohio 

60 

Zanesville,  Ohio 

95 

Salman-Old  wells 

40-45 

New  wells 

80-86 

Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  360  gallons. 

Composition  of  Syracuse  brines,  according  to 

analyses  by  Dr.  C.  A.  Goessmann  (private 

miinication) : 

L 

IL               m 

IV. 

Chlorid  of  sodium 

16-7503 

16-5317             18-2465 

18-3767 

Sulphate  of  lime 

0-6673 

0-6772              0-6117 

0-5234 

Chlorid  of  calcium 

0-1694 

0-1588              0-1984 

01087 

Chlorid  of  magnesium 

0-1464 

0-1444              0-1784 

01336 

Bromid  of  magnesium 

0-0022 

0-0024              0*0026 

0-0017 

Chlorid  of  potassium 

0-0110 

0-0109               00119 

0-0086 

Carbonate  of  protoxyt^  of  iron 

0-0084 

0-0044              0-0086 

0-0015 

Water 

82-8600 

83-6767            80-8470 

85-8508 

100 


100 


Ha  L  has  G.rrl-1300  at  16''  Boum^,  and  20'*  C.    No.  IL  has  G.: 
SliT  a    The  Saginaw  brines,  Sfiohigan,  afibrd  about  19*260  of  salt 


100  100 

:1-1225  at  16^  Banm^,  ( 
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Yast  lakes  of  salt  water  exist  in  many  parts  of  the  world.  Lake  Timpanogos  in  the  Rock} 
mountains,  4,200  feet  aboye  the  level  of  the  sea,  now  called  the  Great  Salt  Lake,  is  2,000  square 
miles  in  area.  L.  Gale  found  in  this  water  20*196  per  cent  of  chlorid  of  sodium  (Stansb.  Exped. 
cited  in  Am.  J.  Sd.,  II.  xvii.  129).  The  Dead  and  Caspian  Seas  are  {lalt,  and  tlie  waters  of  the 
former  contain  20  to  26  parts  of  solid  matter  in  1 00  parts.  Prof.  Gmelin,  who  analyzed  a  portion 
of  these  waters  of  specific  gravity  1-212,  found  them  to  contain  chlorid  of  calcium  3*336,  chlorid 
of  magnesium  12*167,  chlorid  of  sodium  7*039,  sulphate  of  lime  0*052,  bromid  of  magnesium  0*443, 
chlorid  of  potassium  1*086,  chlorid  of  alumiuum  0*144,  chlorid  of  ammonium  0007,  chlorid  of 
manganese  0*161=24*485,  with  75*665  water=  100*000.  This  result  is  given  as  corrected  by 
ifarchand. 

Alt. — Anhydrite,  gypsum,  pnolyhalite,  occur  as  pseudomorphs  after  this  species ;  also  oelestino, 
dolomite,  quartz,  hematite,  pyrite ;  the  removal  of  the  salt  cubes  by  their  solution,  leaves  a  cavity 
which  any  mineral  may  then  occupy.  The  hopper-shaped  crystals  often  leave  an  impression  of 
their  form  on  clays. 

139.  SAIi  ABOiIONIAO.  Naturliches  Sahniak  (fr.  Bncharia)  J.  O.  Modd,  Yersuch  uber  ein 
nat  Salmiak,  Leipzig,  1758.  Muriate  of  Ammonia ;  Chlorid  of  Ammonium.  Salmiak  Genn, 
Ammoniaque  muriate  lY.    Salmiao  Beud.j  Tr.,  1832. 

Isometric.  Observed  planes,  0,  1,  /,  2-2.  Figs.  1,  2,  3,  6^  10,  14, 
Cleavage  octahedral.  Also  stalactitic,  and  in  globular  masses ;  in  crusts, 
or  as  an  efflorescence. 

H.=l"5— 2.  G.=1'528.  Lustre  vitreous.  Color  white;  often  yellow- 
ish or  grayish.  Streak  white.  Translucent — opaque.  Fractui*econchoidaI. 
Soluble ;  taste  saline  and  pungent ;  not  deliquescent. 

Oomp.— NH*01=Am  Gl= Ammonium  83*7,  chlorine  66*3=100.  daproth  obtained  (Beitr.,  iiL 
89): 

Yesuyius.  Bochoria. 

Ohlorid  of  ammonium                      99*6  97*50 

Sulphate  of  ammonia                        0*5  2'50 

B.  Sniiman,  Jr.,  obtained  (Dana's  G.  Rep.  Expl.  Exp.,  202)  for  a  spedmen  fromKilanea,  Hawaii, 
Ohlorid  of  ammonium  G5'53,  chlorid  of  iron  12*14,  sesquiozyd  of  iron  8'10,  chlorid  of  iduminum 
13-00,  insoluble  matter  and  loss  1*23=100.  For  an  analysis  of  an  impure  Stromboli  specimen, 
:«ce  C.  Schmidt,  m  Za  G.,  ix.  403. 

Pyr.,  etc^— Sublimes  in  the  closed  tube  without  fusion.  Pulverized  with  hydrate  of  lime,  or 
:  heated  with  a  solution  of  caustio  alkali,  gives  off  pungent  ammoniacal  vapors.  Soluble  in  three 
rtimes  its  weight  of  water. 

Ob8<— Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Yulcano,  Vesuvius,  Stromboli,  Sand- 
wich Islands,  and  near  Heda  after  tlie  eniptiou  of  1846,  as  observed  by  Bunsen.  Observed  after 
the  eruption  of  Vesuvius  in  1855,  in  rhombic  dodecahedrons  with  cavernous  faces;  and  as  uuual 
it  occurred  where  the  lavas  had  spread  over  soil  and  vegetation.  Also  found  in  small  quantities 
in  the  vicinity  of  ignited  coal  seams,  as  at* St  Etienne  in  France,  and  also  at  Newcastle,  and  in 
: Scotland;  crystallized  near  Duttweiler  in  Prussia,  where  a  coal  seam  has  been  burning  for  more 
than  a  hundred  years.  It  occurs  also  in  Bucharia ;  at  KUauea  in  Hawaii,  a  variety  which  oon- 
tains  largely  of  iron  (see  above),  and  becomes  rusty  yellow  on  exposure ;  in  guano  from  the  Chin- 
oha  Islands. 

The  !kXs  afifttawtatdi,  sal-ammoulac  of  Diosoorides,  Celsius,  and  Pliny,  is  proved  lyy  Beckmann  (Hist 
of  Inventions,  iv.  360)  to  be  common  rode  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon.  The 
name  was  afterward  transferred  to  the  muriate  of  ammonia,  when  subsequently  manufactured  in 
Egypt  Sal-ammoniac  is  supposed  to  have  been  included  by  the  ancients,  with  one  or  two  other 
species,  under  the  name  of  mtrum^  which,  according  to  Pliny,  gave  the  test  of  ammonia  when 
mingled  with  quicldime. 

140.  OERARGTRITB.  Argentum  comu  pelluddo  simile  {ft.  Marienberg),  Oerm,  Homfarba- 
Silber,  Oeaner^  Foss.,  63,  1665.  Argentum  rude  jeooris  colore,  lucem  oomeam  habens  {tr.  Frei- 
beig,  etc.)  G.  Foibrviua^  De  Bebus  Met,  1666.  Ghlaserz,  dursichtig  wie  ein  Horn  in  eincr  Lan- 
tern, MaWiuius^  Sarept,  1586.  Hom-Silfrer,  Minora  argenti  cornea,  A.  solphure  et  aroenioo 
mineralisotam,  WaXL^  310, 1747.  Argento  addo  sails  mineralisatum,  Homerz,  OronsL^  159,  1768 
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ffilberbonion^  Silberkerat)  Hornsilber,  Ghlor-Silber,  Germ,  Horn  Silrer;  Gornoous  Slror 
Aigent  muriat^  Argent  oomd,  Oblorare  d'argent  Pr.  Buttermilcherz  (first  mentioned  early  ii 
17th  century).  Keroigyre  ^eud,  Tr.,  it  501,  1832.  Kerat  Haid,y  Handb^  506,  1845.  Argyro 
oeratite  6V0C&,  Syn.,  249,  1847.    Plata  oomea  bUmca  Domsyko^  MUl,  200,  18i5.    Kerargyrite 

Isometric  Observed  forms,  0,  7J  1,  2,  2-2 ;  f.  1,  2,  3,  5,  6,  7 ;  also  5 
with  planes  1,  2,  2-2.  Cleavage  none.  Twins:  composition-face  octa 
hedral.  Usually  massive  and  looking  like  wax ;  sometimes  columnar,  oi 
bent  columnar ;  ofken  in  crusts. 

H.=l— 1*5.  G.=5*552;  5*31— 5*43,  Domeyko.  Lustre  resinous,  pass- 
ing into  adamantine.  Color  pearl-gray,  grayish-green,  whitish,  rarely 
violet-blue,  colorless  sometimes  when  perfectly  pure;  brown  or  violet- 
brown  on  exposure.  Streak  shining.  Transparent — feebly  subtranslncent. 
Fracture  somewhat  conchoidal.     Sectile. 

Oomp. — kg  Gl=Ohlorme  24*7,  sflver  75*3=100.  This  constitution  corresponds  with  Elap- 
roth*8  analyses  (Beitr.,  L  184,  and  iy.  10) ;  also  F.  Field's  of  a  specimen  from  Chauarcillo,  Chili 
(Q.  J.  Ch.feoa,  X.339). 

Pjrr.,  etc— In  the  dosed  tabe  fUses  without  decomposition.  B.B.  on  charcoal  gives  a  globule 
of  metallic  silver.  Added  to  a  bead  of  salt  of  phosphorus,  previously  saturated  with  oxyd  of  copper, 
and  heated  Id  O.F.,  Imparfcs  an  intense  azure-blue  to  the  flame.  A  fragment  placed  on  a  strip  of 
zinc,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  finally  is  entirely  reduced 
to  metallic  silver,  which  shows  the  metallic  lustre  ou  baing  pressed  with  the  point  of  a  knife. 
Insoluble  in  nitric  add,  but  soluble  in  ammonia. 

Obs.— Occurs  in  veiDS  of  day  slate,  accompanying  other  ores  of  silver,  and  usually  only  in  the 
bigger  parts  of  these  veins.  It  has  also  been  observed  with  ochreous  varieties  of  brown  iron 
ore ;  also  with  several  copper  ores,  oalcite,  barite,  eta 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  fh>m  Peru,  Ohili,  and 
Mexico,  where  it  occurs  with  native  silver.  In  Chili,  at  some  mines,  it  is  a  much  less  common 
ore  than  the  chlorobromid ;  often  contains,  intimately  mixed  with  it,  native  silver  iu  very  minute 
grains ;  it  occurs  at  Tres  Puntos,  Atacama,  GhaflarcUlo  near  Gopiapo,  and  elsewhere  in  Chili.  Also 
in  Nicaragua  ne^r  Oootal ;  in  Dept  of  Gracias,  Honduras.  It  was  formerly  obtained  In  the  Saxon 
mining  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare ;  a  mass  weighing  six  and 
three-quarter  pounds,  from  this  region,  is  in  the  Zwiuger  collection  at  Dresden.  It  also  occurs  in 
thb  Altai,  at  the  mines  of  Smeinogorsk  and  Krukovskoi ;  at  Konigsberg  in  Norway ;  in  Alsace ; 
rarely  in  Cornwall,  and  at  Euelgoet  in  Brittany.  In  Nevada,  about  Austin,  Lander  Co.,  abun- 
dant ;  at  mines  of  Comstock  lode.  In  Arizona,  in  the  Willow  Springs  dist.,  veins  of  El  Dorado 
cafion,  and  San  Fraudsco  dlsL  In  Idaho,  at  the  Poorman  mine,  in  crystals  some  half  an  inch 
acrofls,  mostly  cubes  and  cubo-octahedrons,  but  occasionally  with  other  planes,  and  in  twins  con* 
fiisting  of  two  interpenetrating  cubes,  the  angles  of  one  projectiug  fVom  the  faces  of  the  other. 

At  Andreasberg  in  the  Ilarz,  an  earthy  variety  is  met  with,  called  by  the  Germans  Buttermilk 
ore  {BuUermilcherz,  Thonige  HbmsUber),  which,  according  to  Klaproth  (Beitr.,  i.  137^  oontaius 
silver  24*64,  chlorine  8*28,  alumina  67*08.  Funckens  describes  it  as  '*  woiss  und  dunn  wie  eine 
ButtermUch  "  (Lenz  Min.,  ii.  101,  1794). 

Named  firom  jreoa,-,  horn,  and  Sipy^p'Sy  silver — GeraiargyriUf  the  proper  derivative,  being  contracted 
to  Oerargtjrite,    The  Greek  k  becomes  c^  as  in  other  cases. 

141.  BMBOUTB.  Chlorobromure  d'argent  Domeyko,  Ann.  d.  K.,  rV.yl  158, 1844;  Berthier, 
fix,  IV.  u,  540,  1842.  Plata  oomea  verde  Domeyko,  Min.,  202,  1845.  Embolit  Breith,,  Pogg., 
Ixxvii.  134,  1849.  Chlorobromid  of  Silver.  Ohlorbromsilber.  Megabromite,  Microbromit^ 
BrdJOL,  B.  H.  Ztg.,  xviii  449,  1869. 

Isometric.  Figs.  1, 4, 6, 7, 6 + 7, 11.  Also  massive ;  sometimes  stalaotitic 
or  concretionary  at  siu^ace. 

H,=l-l-5.  G.=5-31-543,  Domeyko:  553,  Torke;  5-79-5'81, 
Breith.  Lustre  resinous  and  somewhat  adamantine.  Oolor  grayish-green 
and  asparaOTs-green  to  pistachio  or  yellowish-green,  and  yellow,  often  dark ; 
becoming  darker  externally  on  exposure. 
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Oomp.~Ag  (Ca,  Br),  the  ratio  of  the  chlorine  to  the  bromine  varying  indeflnitely,  thoTellowiBlk 
farieties  and  those  of  deeper  green  colors  containing  tLe  largeHt  proportion  of  bromine.  Analyses : 
1,  2,  Domeyko  (Min.,  1845,  203,  and  1860,  212);  3,  Mailer  (B.  H.  Ztg.,  xviiL  44?);  4,  5,  Domeyko 
(L  c.) ;  6,  7,  F.  Field  (Q.  J.  Oil.  8oa,  x.  239) ;  8,  Yorke  (Q.  J.  Oh.  Soc,  iv.  149) ;  9,  Plattner  (Pogg, 
Irxvii.  134);  10,  11,  Domeyko  (L  a);  12,  Riohter  (B.  H.  Ztg.,  xviii.  449);  13,  F.  Field  (La);  aiw 
ranged  in  the  order  of  the  proportion  of  bromid  to  chlorid  (mentioned  in  column  Br :  Ol),  commeno- 
im?  with  those  haying  the  least  of  the  bromid: 


Ag 

Br 

a 

Br 

a 

1.  OhaRaxcaiJlo,  pMrly  green 

71-94 

7-92 

20*14 

:  5-67 

Domeyka 

2^          ti                    u             a 

70-44 

11-63 

1803 

3-6 

u 

8.  C!opiapo,  microbromiie 
4.  Quillota,  |?eaWy  ^wn 

69*84 

12-39 

17-77 

8 

liiiller. 

69*28 

14*30 

16-42 

2-75 

Domeyko 

6.  ClhafiarciUo  "       " 

69-14 

14*68 

16-23 

2-6 

(1 

6.        "          ligM  geeen 

68-22 

16*84 

14-92 

2 

Field. 

1.        "         emholite 

66-94 

19-82 

18-18 

1-5 

(1 

8.  Ohill,  Cfreenish  yeOow 

66-95 

19-90 

13-15 

1*5 

Tories 

9.  Ohafiardllo,  emboUU 
10.        "                " 

66*86 
66-84 

20-08 
20.09 

13*06 
1307 

Plattner. 
Domeyka 

1-5 

11.        «            yt^aw 

66-53 

20-85 

12-62 

1-88 

u 

12.  Megabromite 

64*19 

26-49 

9-32 

0-8 

Richter. 

18.  Ohaflarcillo,  dark  green. 

61-07 

33-82 

5-00 

0-33 

Field. 

The  megabfomite  and  microbromiie  of  Brelthaupt  are  only  varieties  of  embolite  based  on  the  pro* 
portion  of  bromid  to  chlorid,  and  are  even  indistinct  as  varieties,  these  extremes  being  oonne^ed 
by  indefinite  shadings.  The  above  numbers  for  Domeyko's  and  Yorke's  analyses  are  calculated 
Grom  their  statements  of  the  proportion  of  chlorid  and  bromid,  which  they  give  as  follows : 


1 

2 

4 

6 

8 

10 

11 

CJhlorid  of  silver 

814 

72*9 

66-4 

65-6 

53*2 

62-8 

61-0 

Bromid  of  silver 

18-6  D. 

27-1  D. 

33-6  D. 

34-4  D. 

46-8  Y. 

47-2  D. 

490 

Obs. — ^Abundant  in  GhQi,  constituting  the  principal  silver  ore  of  the  mines  of  C!ha&arciIlo,  and 
found  also  at  Agua-Amarga^  Tres-Puntas,  Rosilla,  and  at  all  the  new  openings  in  the  province  of 
Oopiapo ;  found  also  at  Eulalia  in  Ohihuahua,  Mexico ;  at  the  mine  of  Ooloal  in  Gracias,  HondonuL 

Kamed  fVom  i^^Aioy,  an  iniermediak^  because  between  the  chlorid  and  bromid  of  silver. 

142.  BROBOYRmi.  Bromnre  d'Argent,  Plata  Yerde  Mex^  (fr.  Mexico  and  Huolgoet),  Bertk^ 
Ann.  d.  M.,  nX.  xix.  734,  742,  1841,  lY,  ii.  526.  Bromid  of  Silver;  Brom'.c  Silver.  Bromsilber 
Oerm.  Bromit  ffaid^  Handb.,  606,  1845.  Bromyrito  Dana,  Min.,  93,  1854.  Bromargyrit 
Bamm^  Min.  Oh.,  196,  I860.    Plata  cornea  amariUamelada  Domeyko^  Min.,  214, 186u. 

Isometric.  Figs.  1,  2,  4,  6.  Occurs  usually  in  small  concretions ;  rarely 
in  crystals. 

H.=2— 3.  Q.=5*8— 6.  Lustre  splendent.  Color  when  pure  bright- 
yellow  to  amber-colored,  slightly  greenish  ;  often  grass-green  or  olive-green 
externally.    Little  altered  in  color  on  exposure.     Sectile. 

Oomp«— Ag  Br=Bromine  42*6,  silver  67*4=100.  Analyses:  1,  Berthier  (Ann.d.  M.,  IT.  ii 
5S6) ;  2,  F.  Field  (Q.  J.  Oh.  Soc,  x.  241) : 


1.  Mexico  Bromine  42*44 

2.  Ohafiaidllo  42*67 


saver  57'56-=100  Berthier. 
67*48=100  Field. 


In  the  Chilian  ore  Domeyko  found  57-1  of  silver. 

Pyr.,  etc. — In  the  closed  tube  and  with  metallic  zhio  reacts  like  cerargyrite.  B.B.  on  charooa 
emits  pungent  bromine  vapors  and  yields  a  globule  of  metallic  silver.  Fused  with  bi-sulphate  of 
potash  in  a  matrass  gives  off  yeUowish-brown  vapors  of  bromine.  Insoluble  in  nitric  add.  Diffi- 
cultly soluble  in  ammonia. 

Obs. — With  other  silver  ores  in  the  district  of  Piateros,  Mexico^  and  at  the  mine  of  San  Onofre, 
leventeen  leagues  from  Zacatecas,  associated  with  chlorid  of  silver  and  carbonate  of  lead ;  also  in 
crystals  at  Chaiiarcillo,  Chfli,  with  chlorid  of  sQvor,  sometimes  imbedded  in  caldte ;  also  at  Hnel- 
goet  in  Brittany,  with  cerargyrite. 
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143.  Z0B7RXTB.  lodure  d'Aigent  Vaugudiin,  Ann.  Ch«  Fbys.,  zzix.  99,  1826 ;  Donuykit^  Ann. 
d.  IL,  IV.  TL  158,  1844.  Plata  cornea  amarilla  Domeyko,  Kul,  205,  1845.  lodio  Silyer.  Iod> 
lOber  Germ.  lodit  EaicL,  Handb.,  606,  1846.  lodjrite  jDono,  llln.,  96,  1854.  lodargyrit 
AHiWk,  Mm.  Ql,  197,  1860. 

Hexagonal.  0  A  1=136^  46' ;  a=0'81438.  Observed  planes :  0,  /,  4, 
2,  ^.   j^gles : 

0 A 2=118^  OAi  =164*^  49'        2 A 2,  pyr.,  =127*^  36' 

Oa4=104   53'        iAi,   pyr.,=155    26         4a4     ^'     =122    12 

Cleavage :  basal  perfect.  Also  massive,  and  in  thin  plates  with  a  lamel* 
iny  Rtpnctnre 

Soft.  G.'=5-5-5-71 ;  5-707,  Damour ;  5-504,  Domeyko ;  5-64-5-67, 
Breith.  Lustre  resinous  to  adamantine.  Color  citron  and  sulphur-yellow 
to  yellowish-green,  sometimes  brownish.  Streak  yellow.  Translucent. 
Plates  flexible,  sectile. 

Oomp.— Ag  I=Iodme  64,  sflver  46=100.  Analjses :  1,  Domeyko  (L  a) ;  6,  Damour  (Ann.  d 
XL.  y.  iy.  329);  8,  4,  J.  L.  Smith  (Am.  J.  ScL,  IL  xyiiL  374) ;  5,  F.  Eield(J.  Oh.  Soo,  z.  241) : 

Ag  I 

1.  Algodones       46*25        [53'75]=100  Domejka 

2.  "  (1)45-72  64-08=99-75  Damour. 

3.  "  46-62         52-93=99-45*  Smith. 

4.  "  46-88         6311-.99-49*  Smith. 

5.  Chailaronio      45*98         64*02=100  Field. 

■  With  trsoM  of  ohloriiie  and  copper. 

Pjn^^  etc — In  the  dosed  tabe  Aises  and  assames  a  deep  orange  color,  but  resumes  its  yellow 
eolor  on  cooling.  B.B.  on  charooal  gives  fumes  of  iodine  and  a  globule  of  metallic  silver.  With 
ifaic  reacts  like  oerargyrite  and  bromyrite.  Fused  with  bisulphate  of  potash  in  a  matrass,  yielda 
▼lolet  vapors  of  iodine. 

Obs.— -Occurs  in  thin  veins  or  seams  in  homstone  at  Albarradon,  near  Mazapil ;  in  Mexico ;  at 
AJgodones,  12  leagues  from  Goqnimbo;  leas  abundantly  at  Delirio  mines  of  ChaOarcillo,  Ohili, 
where  the  crystals  are  sometimes  half  an  inch  broad  (Breith.,  B.  H.  Ztg.,  zviii  450) ;  also  at  Gua- 
dalajara in  Spain.  In  Arizona  at  Oerro  Colorado  mine.  Desdoizeauz  has  pointed  out  its  ho- 
mcBomorphism  with  greenockite  (Ann.  Ch.  Fhys.,  IIL  xl.). 

144.  OOOGINITR    lodure  de  Mercure  Dei  Rio ;  BeueL,  Tr.,  iL  6 1 6  J  832.    Coodnit  Haid^  Handb., 

672,1846.    Meroure  iodur^  i>.    lodqueoksUber  (Term. 

In  partides  of  a  reddish-brown  color  on  sdenid  of  meroniy,  adamantine  in  lustre,  at  Casas 
Viejas,  Mexioo;  and  supposed  by  Del  Rio  to  be  an  iodid  of  mercury.  But  OastiUo  says  (Colegio 
de  Min.  Mexico,  1865)  that  specimens  labelled  by  Del  Bio  contain  no  iodine,  and  appear  to  be 
largely  chlorine  and  mercury,  yet  are  not  calomel  OastiUo  describes  it  from  Zimapan  and  Cule- 
bras,  both  massive  and  in  acute,  adcukr,  rhombic  pyramids,  2-6  mm.  long;  color  fine  red  to  yel* 
low,  and  sometimes  yellowish-green,  changing  to  greenish-gray  and  dark  green  on  exposure ; 
transparent  to  translucent  In  a  dosed  tube  affords  a  sublimate,  white  when  cold,  of  Hg' 01,  and 
leaves  a  residuum  which  is  dull  red  while  hot,  orange-yellow  when  cold,  and  whidi  B.B.  turns 
■nrora-ied,  and  is  dissipated  with  an  odor  like  that  of  selenium. 

146.  OOTONNrra.    Ootannia  ManL  db  Ow.,  Prodr.  Oritt  Yesuv.    Ootunnite.    Ghlorid  of 

Lead. 

OrUiorbombic.  /A  7=99^  46',  O  A  l-x=149'*  W;  a:b:  c=0-5953  :  1  : 
1-1868.  Observed  planes :  7,  U,  U,  i-2, 1-t.  0  A 1 = 142^  6',  O  A 14= 1 53^ 
22',  1  At,  mac.,=133^  22',  brack,  123°  58',  i-S  A  i-2,  ov.  i-i,=118'^  38'.  Li 
adcular  crystals. 
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118  OOHPOTJNDB  OF  OHLOBINE,  BBOIOKB,  lODIITB. 

May  be  scratched  by  the  nail.    G. =5*238.    Lustre  adamantine;  iucliii 
ing  to  cdlky  or  pearly.     Color  white.    Streak  white. 

Oomp. — ^Pb  01=Ghlorme  25*5,  lead  74-6=100. 

Pyr.,  eto.~B.B.  on  cbarooal  Aises  readily,  spreadiog  oat  on  the  coal  and  volatiludng,  gives  i 
white  coating,  the  inner  edge  of  which  is  tinged  yellow  fh>in  oxyd  of  lead;  the  coating  in  RJ. 
diaappears,  tinging  the  flame  azure ;  with  soda  givea  metallic  lead.  A.dded  to  a  salt  of  phospborui 
bead,  preyionsly  saturated  with  ozyd  of  copper,  gives  the  reaction  for  chlorine  (see  oerargyrite). 
Soluble  in  about  22  parts  of  hot  water. 

Ob8.^-Found  by  Monticelli  and  Oovelli,  in  the  crater  of  Vesavius,  after  the  eruption  of  1822, 
aooompaniod  by  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper ;  also  by  Scaochi  and  Goifl- 
cardi  on  the  lava  of  1855. 

Kamed  after  Dr.  Cotugno  of  Naples.    Angles  very  near  those  of  baidingerite. 


146.  MOZtTSITB.    Eisenchlorid  ifiiKm.,  1819,  Handb.,  1463,  1847.    Chlorid  of  Iron.    UcAf 

at/QDana, 

Incmsting.    Color  brownish-red,  light  or  dark,  and  yellow. 

Oomp*— Fe*  Ol*=0hlorine  65*5,  iron  34-5=:100. 

Obs. — ^Noticed  by  Hau3mann  at  Vesuvius  in  1819,  forming  a  brownish-red  fncmstation  on 
lavas;  and  by  Scacohi  in  the  same  region,  as  a  result  of  recent  eruptions  (Ktuz.  Yesuv.,  1850-55), 
who  attributes  the  yellow  cobr  of  the  lavas  about  the  fumaroles  or  steam-holes  partly  to  tlui 
species. 

The  existence  of  a  proUxMarid  of  iron  (Fe  01}  at  Vesuvius  was  announced  by  KootioaUi  and 
OoveUi ;  but  this  is  not  conJQbrmed  by  ScacchL 

Named  flrom  /lAwris,  ftetOi  in  allusion  to  its  staining  the  lavas. 


2.  HYDROUS  CHLORIDS. 

147.  OARNAXiLITE.    OamalUt  K  Boae,  Fogg.,  xcviil  161, 185(1. 

^  Massive,  grannlar ;  flat  planes  developed  by  action  of  water,  but  no  dis- 
tinct traces  of  cleavage ;  lines  of  striffi  sometimes  distinguished,  which  indi- 
cate twin-composition. 

Lustre  shining,  greasy.  Color  milk-white,  but  often  reddish  from  mixture 
of  oxyd  of  iron.     Fracture  conchoidal.     Soluble.   Strongly  phosphorescent. 

Oomp.— E  01+2  Mg  01+12  H=(i  K+|  Mg)  01+4  H=0hlorid  of  magnesium  34*20,  chlorid 
of  potassium  26-88,  water  38*92=100.  Under  a  more  general  formula  (K,  Ifg)  01+4  tL  Analy- 
ses: I,  2,  Oesten  (Fogg.,  zoviii.,  161);  3,  Siewert  (Jahresb.,  1858.  739);  4^  A.Gk)ebel  (J.pr.  Oh. 
xcviL  6): 

HgOl    KOI  NaOl  CaOl  CaS    Pe         H 

1.  Btassftirt,  reddiah    81*46    24*27    5*10    2*62    0*84    0*14    [35*571=100  Oesten. 

2.  "  "  30-61  [24-27]  4*55     8*01     1*26  [0*14]  l36-26]= 100  Oesten. 

3.  "         white       3603    27*41     0*23   1*14 ,  It  86*88 --88*01  Siewert 

4.  Maman,  Fersia       34*65    25*62 39*67,  gangue  006= 100 OoebeL 

The  impure  camallite  of  the  mine  contains  Mg  01  29*53,  K  Gl  21*80,  Ka  CI  7*95,  sulphate  oi 
potash  10*20,  silicate  of  magnesia  and  alumina,  sand,  and  boracic  add  1*20,  water  and  loss  29*32. 
The  brown  and  red  color  of  much  of  the  mineral  is  due  partly  to  oxyd  of  iron,  which  is  in 
hsxagonal  tables  and  partly  to  organic  matters  (water-plants,  infusoria,  sponges,  eta).    In  auai 
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If  there  was  some  <»g8iiio  rabstanoe  present  with  the  water ;  and  the  camelian  to  blood-red  oobf 
is  shown  to  be  due  to  it 

Pyr^  etc— fi3.  ftues  easily.  Soluble  in  water,  100  parts  of  water  at  18'75'CL  taking  up 
61*5  parts. 

Obs.— Oocurs  at  Stassftirt,  where  it  forms  beds  in  the  upper  part  of  the  salt  formation,  altera 
Bating  witli  thinner  beds  of  common  salt  and  kieserite,  and  also  mixed  with  the  common  salt 
Its  beds  consist  of  subordinate  beds  of  different  colors,  reddish,  bluish,  brown,  deep  red,  some* 
times  colorless.  Sylvine  occurs  in  the  carnallite.  Also  found  with  salt  at  Maman  in  Persia.  Its 
richness  in  potassium  makes  it  valuable  for  exploration. 

Named  after  von  Oamall  of  the  Prussian  miues. 

Arti£— Oocurs  artificially  formed  in  the  salt  pans  at  Halle. 

148.  TAOHEnBRITB.    TacLhydrit  itomm.,  Pogg.,  xcyiiL  261,  1868. 

Massive ;  in  ronndish  masses.     Two  distinct  cleavages. 
Color  yellowish.    Transparent  to  translucent.     Very  deliquescent  on 
exposure. 

Oomp.— (Oa  01+2  Mg  01)+12  fi=(i  Ca+f  Mg)  01+4  fi=ChIorine  41*17,  calcium  7-76,  mi^ 
neaiiim  9-30,  water  41*77=100 ;  or  under  a  more  general  formula,  (Oa,  Mg)  Gl+4  £L  Analysis hy 
Bammelsberg  (L  c.) : 

Gl  40-34  Oa  7  46  Ug  9*61  ti  [42-69]=l00 

Pyr.,  eta— Fuses  easily.  Very  soluble;  100  parts  of  water  at  18*75''0.  dissolvmg  160  8  of 
the  salt 

Obs.— Prom  the  salt  mines  of  Stassfurt,  in  thin  seams  with  carnallite  and  kieserite,  ia 
anhydrite. 

Named  in  allusion  to  its  ready  deliquescence,  from  raxvtt  ?u^  &nd  ft^wp,  toaier, 

149.  EREMBRSTTB.    Eisenchlorid  mit  den  Chbralkalien  Kremers,  PQgg.,  Izzziy.  79, 1851. 

Kremersit  Eenng^  Min.,  9,  1858. 

Isometric.    In  octahedrons. 
Color  ruby-red.    Easily  soluble. 

Oomp.— KOl+Am  Q+Fe'  Gl'+S  ^-=2  (iK+i  Am)  Gl+Fe*Gl'+3  :&=Ohlorine  55*86,  potaa 
■iiim  12-32,  ammonium  5*67,  iron  17*65,  water  8*50=:  100.  Analysis  by  Kremers  (Pogg. 
IxniT.  79) : 

a  K  Am  Na  Fe  £[ 

55-15  12*07  6*17  0*16  1689  [9*56]=10a 

It  Is  identical  with  an  arioflcial  salt  obtained  by  Frltzsche. 
OfaStf— From  fiimaroles  at  Yesnvius,  as  a  product  of  sublimation. 


8.  OXYCHLORIDS. 

160.  BCATLOOKZTB.    R.  P.  Greg,  Phil.  Mag.,  lY.  ii  120,  1851. 

• 

Tetragonal.  0  A  1-^=128*'  42';  a=l-2482.  Ob- 
nerved  planes,  0,  7,  1,  24.  0  A  7=90^,  0  A  2-i= 
lir  60i\  0  A  1=119^  84',  2-i  A  2-i,  pyram.,=97°  58', 
basal,=136**  19',  lAl,  pjrram.,=104°  6',  basal,  120° 
52'.  Cleavage:  basal  imperfect.  Crystals  gener- 
ally tabular. 
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H.  =  2*5— 8.  G.  =  7'21.  Lustre  adamantine,  occasionally  pearty 
Color  clear  yellowish,  sometimes  a  little  greenish.  Transparent  to  trans- 
lucent. 

Comp.— Pb  Gl+Fb  0=Chlorid  of  lead  65*5,  oxyd  of  lead  44*6=100.  AnalyBis  by  I>r.  B.  A 
SmitL  (L  a): 

Pb  GL  55-18  Pb  0  44  30  Moisture  0-07=99-56, 

Rammelsberg  found  (Pogg.  Izxxr.  141),  Pb  01  62*45,  Pb  0  46*42. 

Pyr.,  etc. — ^Reacts  like  mendipite. 

Obs. — From  an  old  mine  near  Cht>mford  in  Derbyshire,  with  phosgenite.  Crystals  seldom  Jarge^ 
but  one  measures  two  Inches  across;  according  to  Kenngott  (Min.  Not,  Ko.  UX  1  Al,  basal,  =: 
121**  2',  and  2-iA2-i^  basal  edge=136*'  17';  sJso,  as  a  sublimation  product  at  Yesuyius  aAei 
the  eruption  of  1858  (B.  Cappa,  J.  pr  Oh.,  Izxz.  381). 

161.  BABNDIPrrE.  Saltsyradt  Bly  (Salzsaures  Blei)  JBerz.,  Ak.  H.  Stockh.,  184,  1823 ;  Ed.  J 
ScL,  L  379,  1824.  New  ore  of  lead  from  Mendip,  Peritomous  Lead-baryte,  Edid.,  Mohs's  MliLf 
ii  151,  1825.  Muriate  of  Lead,  Chlorid  of  Lead.  Plomb  chlorure,  pt,  I^,  Kerasine  pL  [rest 
phosgenite]  Beud.  Tr.,  11  502,  1832.  Ghlor-Spath  Breiffu,  Char.,  61,  1832.  Berzelite  Levy 
Min.  HeuL,  a  448,  1837.    Mendipit  Glock,^  Gnindr.,  604,  1839. 

Orthorhombic;  7a  7=102^  36'.  Observed  planes,  0, /,  t-z,  i-?.  Occura 
in  fibrous  or  columnar  masses,  often  radiated.  Cleavage :  /  highly  perfect ; 
diagonal  less  perfect. 

H.=2'5— 3.  G.=7— 7*1.  Lustre  pearly  and  somewhat  adamantine 
upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow,  red,  or  blue. 
Streak  white.     Feebly  translucent — opaque. 

Oomp.— Pb  01+2  Pb  O-=0hlorid  of  lead  88*4,  oxyd  of  lead  61*6=100.  Analyses:  1,  Berzelioa 
(Ak.  H.  Stockh.,  1823,  PogR.,  L  272,  and  Ramm.  1st  SuppL,  24);  2,  Schnabel  (ib.,  3d  SuppL  78); 
3,  Bhodius  (Ann.  Gh.  Pharm.,  IziL  378): 

1.  Mendip  Hills  Pb  01  89-82  Pb  0  60-18=100  Berzeliue. 

2.  Westphalia  38*70  61-25=99*95  Schnabel 
8.            "                                         82-65  67 -78= 100-38  Rliodiua. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal  (Uses 
easily,  and  is  reduced  to  metallic  lead  with  elimination  of  acid  yapors,  giving  the  coal  a  white 
coating  of  chlorid  of  lead,  the  inner  edge  of  which  is  yellow  from  ozyd  of  lead.  With  salt  of 
phosphorus  bead,  previously  saturated  with  oxyd  of  copper,  colors  the  O.F.  azure-blue.  SolnUe 
in  nitric  acid. 

Obs.— This  rare  mineral  was  formerly  found  at  the  Mendip  Kills,  in  Somersetshire,  in  small 
radiated  crystalline  masses  on  earthy  black  manganese;  it  has  been  met  with  at  Tamowitz, 
Silesia,  in  day  in  opaque  prismatic  crystals ;  at  mine  Kunibert  near  Brillon  in  Westphalia. 

162.  SOHWARTZEMBBROITB.  Ozychloroiodure  do  plomb  (fr.  Ataoama)  Domeyko,  Ann. 
d.  M,  VL  y.  468,  1864.    Schwartzembergite  DanuL 

Ehombohedral,  In  druses  of  small  crystals.  Also  in  thin  amorphous 
crusts,  compact,  passing  into  earthy. 

H.=2— 2*5.  G.=5"7,  Schwartzemb.;  6*2— 6*3,Liebe.  Lustre  adamantine 
Color  honey-yellow,  when  purest ;  also  straw-yellow,  inclining  to  lemon- 
yellow,  sometimes  a  little  reddish.     Streak  straw-yellow.     Brittle. 

Oomp.— Pbl  +  2  Pb  0,  liebe.  Kore  probably,  as  the  analysis  so  gives,  Pb  (I,  CI)  h2  Pb  0,  witb 
I  01=8 :  2.    Analysis:  K.  T.  Debe  (Jahrb.  Min.,  1867,  169) : 


Pba        Pbl       PbO       l»bS      :^bC        5b 
11*40        80*89        48-92        6'51         1*88        0*91=99*61 


Digitized  by 


Google 


OXTOHLOBIDS. 


lai 


liebe  regards  an  the  ingredients  as  impurities  exoept  the  iodid  and  ozyd  of  lead.  Bomdyko  ia 
an  imperfeot  analysis  (L  c.)  obtained  Pb  01  22  8,  Pb  1 18-7,  Pb  0  47'1|  9  2*5,  Oa  1*7,  gangae  6*3 
=98M. 

Pyr^  etc. — ^Verj  ftiBible,  like  cerargjrite ;  in  (hsing  loses  its  color.  On  charocal  metalUo 
globules.  In  a  matrass  abundant  violet  vapors  of  iodine.  No  effervesoenoe  with  nitric  acid,  but 
UMes  color,  becoming  first  brownish  and  then  white,  and,  if  some  water  be  added,  it  dissolves  oom» 
pletely  on  heating. 

Obs« — ^Fonns  crusts  in  galenite  at  a  mine  10  leagues  foom  the  port  of  Paposo  in  the  desert  of 
Atacama,  where  it  was  discovered  by  Mr.  Schwartzemberg. 

163.  ATACAMmi,  Sable  vert  ouivreux  da  Perou,  Ohaux  cuivreuse  unie  4  un  peu  d*acide 
muriatique  et  d'eau,  TUn^owxaM^  Baumk  db  Ibvrcroy^  Mem.  Ac.  Paris,  1786  (puVd  in  1788); 
BerthoUett  ib.,  474  (note  added  in  1788).  Kupfersand,  Salzsaures  Kupfer,  Karsi^  Tab.,  46,  76, 
1800.  Ouivre  muriate  iC,  Tr.,  1801.  Muriate  of  Oopper.  Atacamit,  Salzkupfererz,  J?2umen&acft» 
Handb.  Nat,  1805.  Eupferhomerz,  Atacamit,  JMkng,  Min.,  ii.  178,  1804.  Smaragdochaldt 
SausriL,  Handb^  1039,  1818.  Halochalzit  Breith,,  Handb.,  165,  1841.  Bemoiinite  R  ds  M^  Min., 
618,  1852.  Marcylite  ShM^.^  Marcj's  iSxpl.  Bed  Biver,  135,  800,  Washington,  1864,  Am.  J.  SoL, 
n,  zxL  206;  Dana,  lb.,  xxiv.  122.    Botallaokite  A.  H.  Ghureh,  J.  Oh.  Soc.,  IL  iii  212,  1866. 

Orthorhombic.  7 A 7=112**  20',  (9a1-i=131°  29';  a: J; 0=1-131:1: 
1*492.  Observed  jJlanes:  vertical,  /,  i-i,  i-J,  i-iS,  i-4 ;  domes,  1-t,  l-i;  octahe- 
dral, irlhi-i.  ov.  i-J,=106°  34',  t-jAi-i,  ib.,=139°  4',  1-iAl-J,  top=105** 
40',  /A  1=143°  42',  1 A 1,  mac.,=126*'  40'.  Usual  in  modified  rectangular 
prisms,  and  rectangular  octahedrons.  .Twins:  composition-face/;  consisting 
of  three  individuals.  Cleavage :  i-i  perfect,  1-i  imperfect.  Occurs  also  mas- 
sive lamellar. 

H.=3— 3-5.  G.=4— 4*3;  3*7,  Breith.  Lustre  adamantine — vitreous. 
Color  various  shades  of  bright  green,  rather  darker  than  emerald,  some- 
times blackish-green.     StreaS:  apple-green.      Translucent — subtranslucent. 

Oonip^— 3  Cn  fl+Cu  01  fl=(}  Cu+^  Cu  01)  ^=0x7d  of  copper  53-6,  chlorid  of  copper  30*2, 
(chlorine  16*0,  oopper  14-3),  water  16*2=100.  The  ore  of  Oobga  (anal.  1)  and  hotaOackUe  (anaL  8) 
contain  half  more  of  water,  giving  the  formula  8Ca]S+0u01  fi+2  aq..  Analyses:  1,  Berthior 
(Ann.  d.  M.,  IIL  vii.  542) ;  2,  8,  Bibra  (J.  pr.  Ch.,  xevl  203) ;  4,  6,  F.  Field  (J.  Oh.  Soc,  viL  1981* 
6^  ICallet  (Ramm^  6th  Suppl,  67) ;  7,  8,  Ohurch  (J.  Oh.  Soc.,  IL  iil  81,  213) : 

a         Cu        Ou        ]Q[ 


-86  Mallet 


AnaL  4  corresponds  to  Ou  01  28*22,  On  63*99, 1^  1 7*79 ;  and  6  to  Ou  01  28*35,  On  58*62,  fi  18*00 
For  other  analjses  see  Ulez,  Ann.  Oh.  Pharm ,  Ixiz.  361. 

Pyr^  etc. — ^In  the  closed  tube  gives  off  much  water,  and  forms  a  gjay  sublimate.  B.B.  on 
oharooal  fuses,  coloring  the  O.F.  azure-blue,  with  a  green  edge,  and  giving  two  coatings,  one 
brownish  and  the  other  grayish-white ;  continued  blowing  yields  a  globule  of  metallic  copper ;  the 
coatings  touched  with  the  R.F.  volatilize,  coloring  the  flame  azure-blue.     In  acids  easily  soluble. 

Obs.  This  spedes  was  originally  found  in  the  state  of  sand  in  the  Atacama  province,  northern 
part  of  Ohili.  It  occurs  in  different  parts  of  Ohili,  especially  at  Los  Remolinos ;  also  in  veins  in 
(he  district  of  Tarapaca,  Bolivia;  at  Tocopilla,  16  leagues  north  of  Oobga,  an  imporant  locality, 
In  Bolivia;  with  midachite  in  South  Australia;  at  the  extraordinary  malachite  locality  in  the 
Serra  do  Bembe,  near  Ambriz,  on  the  west  coast  of  Africa;  at  the  Estrella  mine  in  southern 
Spain ;  at  Su  Just  in  Oomwall,  in  crusts  and  stalactitio  tubes.  Botallaokite  occurs  at  the  Botalladk 
mine,  Oomwall,  in  thin  crusts  of  minute  interlacing  crystals,  closely  investing  killas ;  Schwarzen- 
berg  in  Saxony;  also  supposed  to  invest  some  of  the  lavas  of  Yesuviua,  but  questionod  by 
dcaoohi,  the  mineral  so  caUed  being  a  basic  sulphate  (M^m.  Inoend.  Yesuv.,  1856). 


1.  Bolivia,  Oobya 

14*92 

6000 

18*38 

21*75=100  Berthier. 

2.        "      Algodon 

14*96 

62-64 

13-33 

19*17=100  Bibra. 

8.        "            " 

16*07 

52*40 

1400 

18-53=100  Bibra. 

4.  Oopiapo 

14*94 

66*46 

17*79  Field. 

6.        « 

16*01 

66-24 

18-00  Field. 

6.  Chili 

16*33 

65*94 

14-64 

12*96,  quartz  0*08=99 

7.  Cornwall 

1520 

54-32 

13*57 

16*91=100  Church. 

8.  BotaHachae 

14*61 

66*25 

22*60=108*36  Church. 
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It  18  Bometimei  ground  np  in  Chill,  and  sold  under  the  name  of  ArseniUo  as  sand  for  lettera. 

MarcyUie  of  Shepaid,  as  originally  described,  was  an  impure  ataoamite  of  a  black  color ;  a  tiia 
afforded  Shepard  copper  64*80,  0  and  Gl  39*20,  tL  9*50.  G.=4— 4*1.  From  the  south  partof  the 
Eed  Biver,  near  the  waohita  Mts.   (See  ftirther  under  Mehux)nite^  p.  137.) 

163A.  TALUNarrS.    A.  K  CkvrcK,  J.  0> .  Soo,  IL  liL  213,  1865. 

In  thin  crusts,  consisting  of  irregular  aggr^ations  of  minute  globules, 
appearing  botryoidal  under  the  microscope.     Subcrystalline. 

H.=3.  Q.=3*5  (approximate).  Color  bright-blue,  inclining  to  green. 
Streak  white.    Subtranslucent.    Fragile.    Hygroscopic. 

Oompi — 4Cufi[+OuGlS+8aq  =Chlorid  of  copper  22*65,  oryd  of  copper  63*29,  water  24*16= 
100;  or  ohlorine  11*91,  oxyd  of  oopper  tfd*60,  water  24*16=102*67.  Church  (X  Ch.  Soc,  IL  iiL 
ni)  obtained  On  66*24^  01 11-33,  which  corresponds  to 

0111*33        Ou  68*57        Ou  10*11        £[24*99=100. 

In  another  blue  Cornwall  mineral  Church  found  (ib^  213)  Qzyd  of  copper  67*25,  chlorine  8*78, 
water  26-56=102*54;  which  gives  the  formula  6  Cu  £[+Cu  CI  S+6  aq=0x7d  of  copper  67*25, 
chlorine  8*58,  water  26  13=  1 0 1*96.  Church  says  the  less  hjdrated  oopper  sulphates  and  chlorida 
are  green,  the  more  hydrated  blue. 

Pyr.,  eto* — ^In  vacuo  loses  hygroscopic  water,  remaining  blue.  At  100**  C.  rapidly  becomes 
green,  losing  considerable  water.    Insoluble  in  water,  but  easily  soluble  in  dilute  adds  and  in 


Oba. — Occurs  at  the  Botallack  mine,  Cornwall  Named  after  B.  Tailing,  of  Lostwilhiel,  by 
whom  the  mineral  was  collected. 

Artif.— A  similar  compound  has  been  formed  by  Sana,  aad  by  Graham,  by  the  action  of  water 
viKH'OaCl;  itslbnrahii8  4  0u^+CuClH&q* 

164.  PBROTUTB.    K  J.  Brooke^  Fhil  Mag.,  IIL  zzxvi  131,  1850. 

Isometric.    In  minute  cubes.     Observed  planes :  0, 1,  If  i-2. 
H.=2*5.    Color  sky-blue.    Streak  similar  to  the  color. 

Oomp. — ^According  to  Percy,  contains,  besides  some  water,  lead,  chlorine,  copper,  and  probably 
aoEygen,  with  Pb  :  CI :  Cu=2-66  :  0*84  :  0*77  ;  whence  Percy  suggests  the  formula  (Pb  GL+PbO) 
H-(0uCl+CuO)+aq. 

Pyr.— lu  the  closed  tube  yields  water  and  odoriess  fUmes.  B.B.  tinges  the  flame  green  with 
blue  on  the  edges.    With  borax  reacts  for  copper. 

Obs«>~Found  with  gold,  and  supposed  to  be  from  Sonora,  Mezica 


APPENDIX  TO  OHLOREDS,  BROMIDS,  AND  lODIDS. 

156.  CHLOBID  OF  MAGNESmiL    166.  CHLOBID  OF  MAKOANES& 

Clilorid  of  magnesium  and  chlorid  of  man^nese,  according  to  Scacchi  (Mem.  Incend.  Yesuv., 
1865),  probably  occur  in  the  saline  incrustations  formed  at  the  eruption  of  Vesuvius  iu  1855.  The 
supposed  existence  of  the  manganesian  chlorid  was  ascertained  by  treating  the  crust  with  diatilted 
water  and  testing  with  ferrooyanid  of  potassium,  when  a  white  precipitate  was  thrown  dowi^ 
which  acquired  after  a  whUe  a  pale  rose  tint ;  and  also  iu  other  ways. 

157, 1 58.  lODio  OF  Zraa — Beovxd  of  Ziko. — Iodine  and  bromine  are  stated  by  Mentselto  oocoi 
along  with  a  cadmiferous  smc  in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  sino  exist 
in  nature,  though  not  yet  distinguished. 

Besides  the  preceding  species,  the  following  also  contain  chlorine :  Sodalite  and  ^rroBmaUte,, 
and  some  Nephelite,  Nosite,  and  Mica  among  silicates;  some  Apatite  aax>ng  phosphates; 
Boradte  among  borates;  Phosgenite  among  carbonates. 
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IV.  FLUORINE  COMPOUNDS. 


1.  ANHTDEOUS. 

L  ITitJOBITB  GBOUP. 

IML  liiCOBeni  Oft  F  161.  FLUooEsm       Oe  f 

160  Y^mocoBUXM      (Ga^  Oe»  T)  F  162.  Fluocssihs 

%,  FLUELLITB  GROUP.    Oontain  Alnminimi. 
163.  Flueliiis 

8.  OBYOUTB  GBOUP.    Oontain  Aluminiim  and  Sodium  or  QaldiuD. 

164  OsTOTJTB       8KaF+Al*F*  166.  CmouTB        3NaF+2APf* 

€5.  Abksutitb     (Ga^  Na)*  F+ Al*  F*  167.  OnoDKunnTB  2  Na  F+ A1*F* 


2.  HYDROUS. 

168.  Paohhouti     8(0a,Na)F+Al*F*+2fi    170.  Gearksdtiti  Ga*F+APF*+4fi 

169.  Thousskoliib  2  (Oa^  Ka)  F+  Al*F"+2  £[    171.  Pbosopitb 


169.  FLUORI^ra  or  FLUOR.  FInores  lapidos  gemmamm  simUea  sed  minus  dari— qui  ignlf 
caloro  liquescunt  [whence  he  derives  the  name] — Colores  yarii,  jncondi,  (1)  rubri,  (2)  purpurei 
(Tulgo  amethysti),  (8)  candidi,  (4)  lutei,  (5)  cineraoei,  (6)  snbnigri,  eta  [with  mention  also  of  its 
use  as  a  flux  in  8melting]i  AgriCj  fierm.,  458, 1 5  29 ;  Chmu  Flusse  id,,  Interpr.,  464, 1 546.  Fluor 
mineralia  Stolbergious,  Lithophosphorus  Suhlensis,  Woodward^  Gat,  1728.  Glas-Spat,  Spatum 
▼itreum,  WaHy  64,  1747.  Fluss,  Flussspat,  Glasspat,  OronsLf  93,  1758.  Flussaures  Ealk 
Schedgj  Ak.  H.  Scookh.,  1771.  Oalz  flaorata  Bergrru,  Sdagr.,  1782.  Spath  fusible,  Spath 
Titreoz,  de  Li^  Grist^  1772,  1783.  Fluorite  KapumCj  Min.,  S73, 1797.  Fluor  Spar,  Fluate  of 
lime,  Fluorid  of  Galoium;  VtUg.  Derbyshire  Spar,  Blue-john.  Ohauz  fluat^  I^,  Fluorine 
Bmd^  Tr.,  ii.  617,  1832.    Liparit  OlodL,  Syn.  282, 1847. 

For.— Chlorophane  (fir.  Nertsohinsk)  TK  De  CfroWiaue;  Delameth.,  J.  de  Phja.,  zlr.  898, 
1194.    Ratdf  kit  JiUcher,  John  Gh.  Unters.,  yi.  282,  1812. 

laometric*  Observed  planes :  0;  /;  1,  2,  8 ;  i-2,  i-S,  ^,  i-4 ;  2-2,  8-8, 
W ;  4-2,  y-f ,  JgLJ^,  7-^,  V-V.  Figs.  1  (common),  2  to  8, 10, 11, 16, 18,  simi 
far  to  24  (planes  1,  and  3-3),  26.  Oleavage :  octahedral,  perfect.  Twins : 
composition-face,  1,  f.  50 ;  also  f.  129,  in  which  the  composition  is  parallel 
to  each  octahedral  face.  Massive.  Barely  columnar;  usually  granulai*, 
coarse  or  fine.  Crystals  often  having  the  surfaces  made  up  of  sm^  cnbo0| 
or  cavernous  with  rectangular  cavities. 
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H,=4.  G.=8-01— 8-25 ;  8-1800— 8-1889,  Kenngott,  from  43  specimenB 
the  mean  8-183.  Lustre  vitreous ;  sometimes  splendent ;  usually  glimmer 
ing  in  the  massive  varieties.    Color  white,  yellow,  green,  rose  and  crimsoiv 
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red,  violet-blue,  sky-blue,  and  brown:  wine-yellow,  greenish  and  violet- 
blue,  most  common ;  red,  rare.  Streak  white.  Transparent — subtranslu- 
cent.  Brittle.  Fracture  of  fine  massive  varieties  flat-conchoidal  and 
splintery.  Sometimes  presenting  a  bluish  fluorescence.  Phosphoresces 
when  heated. 

Oomp.,  Var.— Fluorid  of  oaldum,  Ca  F=:Fluorine  48*7,  caloiuiii  61*3=100.  BeneUuB  foand 
0*6  of  phosphate  of  lime  in  the  epar  of  Derbyshire.  The  presence  of  chlorine  (or  muriatic  add  io 
old  chemistry)  was  detected  early  by  Schoele.  Eersten  found  it  in  fluor  from  Marienberg  and 
Freiberg.  The  bright  colors,  as  shown  by  Kenngott,  are  lost  on  heating  the  mineral;  they  are 
attributed  mainly  to  different  hydrocarbon  compounds  by  Wyrouboff  (Bull.  Soc.  Oh.,  IL  v.  334, 
1866),  the  crystdlization  having  taken  place  from  aqueous  solution. 

Yar.  1.  Ordinary;  (a)  deayable  or  crystallized,  very  various  in  colors;  (5)  ooarse  to  fine 
granular ;  (c)  earthy,  dull,  and  sometimes  very  soft  A  soft  earthy  variety  ftt>m  Batofka,  Bussia, 
of  a  laveuder-blue  color,  is  the  ratofkite. 

The  finely-colored  fluors  have  been  called,  according  to  thehr  colors,  faiae  ruby,  topaz,  emerald, 
amethyst,  etc.  The  colors  of  the  phosphorescent  light  are  various,  and  are  independent  of  the 
actual  color ;  and  the  kind  affording  a  green  color  is  (d)  the  chlorophane  (fr.  x^^fi^t  y^^  ^'^ 
faipoif  I  appear)  or  pyro-emerdUL 

Breithaupt  obtained  for  fluor  G. =3*01 7,  fr.  Alston  Moor,  Cumberland,  white;  8*170,  Euba, 
blue;  8*176,  ib.,  white;  3*171,  fr.  Siberia,  blue;  3*183,  ib.,  white;  3*166,  fr.  near  Marienberg, 
green;  3*172,  ib.,  blue;  3*169,  fr.  Bosenbrunn  hi  YoigtUnd,  green;  3*186,  ib.,  blue;  8*188,  ib., 
white;  3*186,  fr.  Cornwall,  fluorescent;  3*188,  fr.  Switzerland,  rose-red;  3*198,  fr.  near  Freiberg, 
green ;  3*265,  fr.  Mexico,  emerald-green  transparent  oct. ;  3*324 — 3*367,  fr.  Siberia,  violet-blue. 

2.  ArUozoniie  of  Schonbein.  The  dark  violet-blue  fluor  of  Wolsendorf,  Bavaria,  afforded  Schrot- 
ier  0*02  p.  c.  of  ozone,  whidi  Schonbein  (J.  pr.  Ch.,  Ixzxiii.  96,  Ixxxiz.  7)  showed  to  be  airUozotUy 
whence  his  name  for  this  variety.  Its  strong  antozone  odor  is  said  often  to  produce  headache 
and  vomiting  in  the  miners.  Sdiaf hautl  states  (Ann.  Ch.  Pharm.,  zlvL  344)  that  this  fluor  con- 
tains, Nitrogen  0*02073,  hydrogen  0*00684,  carbon  0*0366,  chlorous  add  0-08692.  But  Wytoubofl 
discredits,  in  part,  his  results ;  he  himself  obtained  Carbon  0*0170,  hvdrogen  0*0038,  with  £l 
0*0180,  Fe  0*0032,  ]^e  0*0026,  d  0*0071.  Wyrouboff  attributes  the  various  colors  to  compounds 
of  carbon  and  hydrogen,  derived  from  a  slight  infhslon  of  organic  matters  in  the  solvent  waters; 
he  found  (BulL  8oa  COu,  IL  v.  334,  1866)  that  the  blue  and  violet  colors  changed  to  purple  od 
heating,  and  supposes  that  two  C  H  substances,  a  blue  and  a  red,  were  present^  the  former  more 
volatile,  and  therefore  leaving  the  color  reddish  after  partial  heating. 

Pyr.,  eto^— In  the  dosed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  forceps  and  on 
oharooal  Aises,  coloring  Uie  flame  red,  to  an  enamel  which  reacts  alkaline  to  test  paper.  With 
soda  on  platinum  foil  or  diarcoal  fuses  to  a  dear  bead,  becoming  opaque  on  oooling ;  with  au 
excess  of  soda  on  charcoal  yields  a  residue  of  a  difficultly  fusible  enamel,  while  most  of  the  soda 
sinks  into  the  coal ;  with  gypsum  frises  to  a  transparent  bead,  becoming  opaque  on  cooling. 
Fused  in  an  open*  tube  with  Aised  salt  of  phosphorus  gives  the  reaction  for  fluoxine.  Treated 
with  sulphuric  add  gives  frunes  of  hydrofluoric  add  which  etch  glass. 
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Fhosphorefloenoe  is  obtained  iVom  the  coarsely  powdered  spar  below  a  red  heat^  At  a  high 
mnperature  it  ceases,  but  is  partially  restored  by  an  electiic  discharge. 

Obs.~^ometime8  hi  beds,  but  generally  in  yeins,  in  gneiss,  mica  slate,  day  slate,  and  also  ir 
amestones,  both  crystalline  and  uncrystalline,  and  sandstones.  Often  occurs  as  the  gangue  of 
metallic  ores.  In  the  North  of  England,  it  is  the  gangue  of  the  lead  veins,  which  intersect  th« 
ooal  fonnaiion  in  Northumberland,  Cumberland,  Durham,  and  Yorkshire ;  the  Cumberland  fluor 
often  contains  drops  of  fluid  within,  especially  the  green  variety  (Greg  and  Lettsom).  In  Derby* 
shire  it  is  abundant  and  also  in  Cornwall  where  the  veins  intersect  metamorphic  rocks.  Common 
in  the  mining  district  of  Saxony;  fine  near  Eongsberg  in  Norway.  In  the  dolomites  of  St 
Gothard  it  occurs  in  pink  octahedrons;  at  Munsterthal  in  Baden  in  flesh-red  hexoctahedrons. 
It  has  been  detected  in  cannel  coal  by  Prof.  Rogers. 

In  Maine^  on  Long  Island,  Blue  Hill  Bay,  in  veins.  In  N,  Hampakirt^  at  N.  village  of  West- 
moreland, 2  m.  S.  of  meeting-house,  white,  green,  purple,  constituting  a  vein  in  quartz ;  at  the 
Notch  in  the  White  Mts.,  green  oct  in  quartz,  rare.  In  Vermont^  at  Putney,  in  green  cubes.  In 
MassachuseUs^  at  the  Southampton  lead  mine.  In  Connedfcut,  at  Trumbull,  the  chlorophane  var., 
with  topaz,  in  two  veins,  each  1 8  in.  wide,  in  gneiss ;  at  Plymouth,  in  octahedral  and  dodecahe- 
dral  crystals ;  at  Willimantic,  purple,  in  a  vein  in  gneiss,  and  also  sparingly  at  the  topaz  vein ;  at 
the  Middletown  lead  mine.  In  Kew  Tork^  In  Jefierson  Co.,  at  Muscolonge  lake,  formerly  abundant, 
in  gigantic  cubes,  sometimes  modified  (fig.  128>,  of  grass-green  and  pale-green  shades,  in  granular 
limestone;  in  St  Lawrence  Co.,  at  Rossie  and  Johnpburgh,  rarely  in  flue  crystals;  at  Lockport, 
occasionally  in  cubes,  with  selenite  and  cclestine  in  limestone ;  also  similarly  near  Rochester  and 
ICanlius ;  Amity,  in  thin  seams,  with  spinel  and  tourmaline.  In  New  Jersey^  near  the  Franklin 
Furnace.  In  VirgiTda^  near  Woodstock,  in  limestone ;  on  the  Potomac,  at  Shepardstown,  in  white 
limestone.  In  lUinois,  Gallatin  Co.,  for  30  m.  along  the  Ohio,  10  to  16  m.  below  Shawneetown, 
and  at  other  places,  dark  purple,  often  in  large  crystals,  in  carboniferous  limestone,  with  gulenite, 
and  through  the  soiL  In  CaUfomia^  at  Mt  Diablo,  rare  in  white  cubes.  In  AHzotm,  in  Castle 
Dome  dist,  white,  pmk,  green,  purple.  lu  Nova  Scotia^  at  Mabon  harbor,  green.  Near  Lake 
Superior,  a  few  miles  fVom  the  N.E.  comer  of  Thunder  bay,  m  largo  violet  cubes  on  amethyst, 
iffording  magnificent  specimens. 

Alt.— Fluor  spar  is  slightly  soluble  in  waters  containing  bicarbonate  of  lime  in  solution.  The 
alkaline  carbonates  decompose  it,  producing  carbonate  of  Ume  or  ccUcUe^  and  a  subsequent  change 
of  the  calcite  may  produce  other  forms  of  pseudomorphs.  Fluor  spar  occurs  changed  to  quartz, 
by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psilomelane,  calamme,  smithsonite. 
cerusite,  kaolinite. 

160.  TTTROOXSRim.  Yttrocerit  Ckihn  <b  Bendius^  AOl,  iv.  1814.  Yttrooererit  Lwnh^ 
Handb.,  57S,  18*26.  Yttria  fluatee  FY,  Fluate  of  Cerium  and  Yttria.  Ytterflussspath,  Fluss* 
yitrocaldt.  Gam.    Yttrocalcit  Glock.,  Syn.,  283,  1847. 

Massive ;  cryBtalline-granular  and  earthy.  Cleavage :  in  two  directionp 
inclined  to  one  another  108°  30'. 

H.=4— 5.  G.=3'447,  Berzelius.  Lustre  glistening ;  vitreous — pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white;  sometimes 
reddiah-brown.     Fracture  uneven. 

Oomp« — Oontains  CaF,  CeF,  and  YF,  in  different  proportions.  Analyses  by  Gnhn  and  Boizeliiu 
(AfhandL,  iv.  161,  and  Schw.  J.,  zri,  241): 

Ca  €e  Y  FH 

47-68  18-21  9-11  26-06 

60-00  16-46  8-10  26*46 

Pyr.,  etc. — In  the  closed  tube  giyes  water.  B.B.  on  charcoal  alone  in(\isible;  with  gypstim 
Ihe  yttrooerite  of  Finbo  fuses  to  a  bead,  not  transparent,  and  that  of  Broddbo  is  infusible.  With 
the  three  fluxes  the  Finbo  mineral  behayes  like  fiuor  spar ;  the  glass  is,  however,  yellow  in  the 
ozydizing  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by  fluor  spar 
In  a  pulyerized  state  it  dissolves  completely  in  heated  muriatic  acid,  forming  a  yellow  solution. 

Oba^— Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  in  quartz, 
and  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ;  in  Mass.,  probably 
Woroester  Co. ;  at  Mt  Mica,  in  Paris,  Maine.  The  Amity  mineral  has  been  examiued  by  J.  G. 
Teschemacher.  The  Massachusetts  mineral  afforded  Dr.  C.  T.  Jackson  (Proc.  Nat.  H.,  Boat,  1 944, 
166)  lime,  yttria,  oxyd  of  cerium,  with  some  £l,  Fe,  and  §i,  and  a  loss  of  19 '4.  The  mineral  is 
nixBd  with  fiuorite  in  the  vein,  and  probably  the  specimen  analyzed  was  not  pure  firom  it 
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Yttrooorite  has  been  oousideied  a  fluor  spar  in  which  part  of  the  lime  la  replaced  bj  ozjda  ol 
cerium  and  Tttrinm.  The  angle  of  deayage  reported,  108"  SO',  differs  bat  a  degree  from  tbi 
angle  between  faces  of  a  r^^nlar  octahedron. 

161.  FXiUOOERmi.  Neutralt  flnsaspatssyradt  Cerium  Ben,,  Afh.,  tI  66, 1818.  Nentralea 
flusssaures  Cerer,  Flusscerium  oeriumfloat,  Oerm,  Neutral  fluate  of  Cerium.  Cerium  fluatei 
iV*.    Fluo^rino  BeucL^  Tr^  iL  519,  1832.    Fluooerit  Enid,,  Handb.,  600,  1845. 

Hexagonal.  In  hexagonal  priBms  and  plates.  Cleavage:  basal  most 
distinct.     Also  massive. 

H.=4— 5.  Q.=4-7.  Lnstre  weak.  Color  dark  tile-red  or  almost  yel- 
low ;  deeper  when  the  mineral  is  wet.  Streak  white,  or  slightly  yello^rah. 
Subtranslucent — opaque. 

Oomp.— Ce  F+Ce*  F*,  Berzelius,  who  obtained  in  an  analysis  (I  a)  €e  82*64,  ^  1-12. 

Pyr^  etc. — In  the  closed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  glass;  the 
water  contains  fluorine,  and  tinges  Brazil-wood  paper  yellow;  the  assay  changes  from  yellow  to 
white  by  heat  B.6.  on  charcoal  infusible,  but  darkens  in  color.  With  soda  it  is  not  aissolved, 
but  diyides  and  swells  up ;  the  soda  is  absorbed  by  the  charcoal,  and  leayes  a  gray  mass  on  the 
surface. 

Obs«— Occurs  at  ilnbo  and  Broddbo  near  Fahlun,  in  Sweden,  imbedded  in  quarts  and  albite, 
accompanying  pjrophysalite  and  orthite. 

162.  Fluooerinb.— (Basisk  flussspatssyradt  Cerium  Ben»^  Afh.  yi.  64.  Basisches  Fluoroerium. 
Basic  fluoorine.  Basicerine  Beud.  Fluocerine  Hausm.,  1847.)  Isometric?  Supposed  to  show 
traces  of  the  rhombic  dodecahedron;  usually  massive.  H.=4'5— 5.  Lustro  vitreous  or  resin- 
ous. Color  a  fine  yellow,  with  some  red,  and  when  impure,  brownish-yellow.  Streak  yellow, 
browhisi).    'Subtranslucent  to  opqque. 

Formula,  Ce'  F'+S  (Ce,  Os  +  H)  =  Cerium  17'6,  fluorine  10*9,  sesqnoxyd  of  ceriam  66*4.  water 
5*1=100.  Berzelius  obtained  in  his  analysis  (L  c.)  €e  84*20,  andH  4*95,  and  deduced  as  iU 
composition  Ce  F+3  Ce  ^ 

B.B.  on  charcoal  infUsible,  at  a  low  red  heat  appears  almost  black ;  on  cooling  it  booomes  dark 
brown,  dear  red,  and  finally  yoUow.    With  the  fluxes  behaves  like  fluocerite. 

From  Finbo,  with  fluocerite. 

A  mineral  from  Bastnas  affbrded  Hisinger  (Ak.  H.  Stockh.,  1838,  189),  Seaquiozyd  of  ()e  (and 
La)  86*43,  fiuorid  ibid.  50*15,  water  13*41,  which  corresponds  to  the  formula  Ce*  F*+Oe^  0'+4£L 
Named  BaiUnoBaUe  by  Huot,  Min.,  u  296,  1841. 

163.  FLXTBLZalTB.    FluelUte  Levy,  Ann.  Phil.,  IL  vill  242, 1824.  Fluate  of  Alumin^  Fiuorid 

of  Aluminum. 

Orthorhombic ;   in  acute  rhombic  octahedrons  with  truncated  apex. 
lAl,  pyram.,=109**  6',  82^  12',  and,  basal,  144^;  /A  7=105^  nearly. 
H.=3.    Lustre  vitreous.     Color  white.     Transparent. 

Oomp. — Fluorine  and  aluminum,  according  to  WoDaston. 

Obs.— Muellite  is  a  rare  mineral  found  at  Stenna-gwyn,  in  OomwaD,  in  minute  crystals  oo 
fuartE,  along  with  wavellite  and  uranite. 

164.  ORTOUTB.  Chryolith,  Thonerde  mit  Flnssiiuro  AbUdgaard,  Schorer's  J.,  ii.  502, 1799; 
d'Andrada,  ib.,  iy.  87,  1800.  KryoUth  KarsL,  Tab.,  28,  73,  1800;  id.  (with  anal)  Klapr^  J.  da 
Phys.,  IL  473,  1800,  Beitr.,  ill.  207,  1802 ;  Vauq,,  Ann.  Ch.,  xxxviL  89,  1801.  Alumine  fluatte 
•Icaline  A,  Tr.,  ii.  1801.    Cryolite.    Eisstein  Germ. 

Orthorhombic?  /A/=88°30'to88^  OA/-'Z=126^5r;  a:&:c=l-3789: 
!  :  1  -0265.     Observed  planes  as  in  the  figures.     0  A  14=126'*  40',  OAl^ 
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Al 

1.  OreenJand 

12-8 

r       " 

64-07 

13-00 

3.           " 

63-23 

13-23 

4.  Minsk 

'53-38' 

13-41 

117*  30'.  Prisms  often  a  little  tapering,  and  marked  with  strife  parallel 
to  the  edges  //  1-t,  and  sometimes  also  to  edges  //  1-i,  and  // 1,  as  in- 
dicated by  dotted  lines  mno  in  fig.  130. 
Twins:  composition-face  /,  reenter- 
ing angle  I A  I^lIT^  f.  131 ;  no  reen- 
tering angle  or  apparent  suture  on 
plane  O.  Cleavage:  basal  perfect; 
diagonal  less  so.  Massive,  cleavable. 
H.  =  2-5.  G.  =  2-9  — 3-077,  fr. 
Greenland;  2-95  — 2*96,  fr.  Miask, 
Dnrnef.  Lustre  vitreous;  slifflitly 
pearly  on  O.  Color  snow-white; 
sometimes  reddish  or  brownish  to 
brick-red  and  even  black.  Subtrans- 
parent  —  translucent.  Immersion  in  water  increases  the  transparency. 
Brittle.  c  ^ 

Oomp. — S  Na  P+Al*  F*= Aluminum  13  0,  aodium  32-8,  fluorine  64-2=100.  Analyaos:  1, 
Klaproth  (La);  2,  Berzelius  (Ak.  H.  Stockh.,  316,  1823) ;  3,  Ohodnef  ( Verh.  Gos.  Min.  St.  Pet, 
1846-4e»  2 1 9) ;  4^  Duraef  (Pogg.,  IzzxiiL,  688) : 

Oa  Na 

26'8    Eaproth. 

32-93  Berzelius. 

82-71,  Sn,  Mg  0-83  Cliodnof. 

0-35  32-31,  Mn,  Fe  055  Duraef. 

Pyr.,  etc — ^Fusible  in  the  flame  of  a  candle.  B.B.  in  the  open  tube  heated  so  that  the  flame 
enters  the  tube,  gives  off*  hydrofluoric  acid,  etching  the  glass ;  the  water  which  condenses  at  the 
upper  end  of  the  tube  reacts  for  fluorine  with  BrazU-wood  paper.  In  the  forceps  fuses  very  easily, 
coloring  tho  flame  yellow.  On  charcoal  Aises  easily  to  a  clear  bead,  which  on  cooling  becomes 
opaque ;  after  long  blowing,  the  assay  spreads  out^  the  fluorid  of  sodium  is  absorbed  by  the  coal, 
a  suflbcating  odor  of  fluorine  is  given  ofif,  and  a  crust  of  alumina  remains,  which,  when  heated 
with  cobalt  solution  in  O.F.,  gives  a  blue  color.  Soluble  in  sulphuric  acid,  with  evolution  of 
hydrofluoric  acid. 

Oba.— Occurs  in  a  bay  in  Arksut-flord,  in  "West  Greenland,  at  Evigtok,  about  12  m.  from  the 
Danish  settlement  of  Arksut^  where  it  constitutes  a  large  bed  or  vein  in  gneis8,  and  contains 
galenite,  sphalerite,  siderite,  pyrite,  arsenopyrite,  flnorite,  columbite,  cassiterite,  all  often  in  flae 
crystals.  The  exposure  of  the  cryolite  is  about  800  feet  in  length.  It  is  shipped  in  largo  quantities 
to  Europe,  and  to  the  United  States  (Pennsylvania),  where  it  is  used  for  making  soda,  and  soda  and 
alumina  salts ;  also  of  late,  in  Pennsylvania,  for  the  manufacture  of  a  white  glass  which  is  a  very 
good  imitation  of  porcelain.  It  has  also  boon  used  for  the  manufacture  of  aluminum.  The  first 
snecimens  of  cryolite  came  through  Denmark  from  Greenland,  and  the  earliest  notice  of  it  was  by 
Ekdmmacher  in  the  Abh.  Nat  Ges.  Oopenhagen,  iv.  1795.  The  locality  was  described  from 
personal  observation  by  Gieseck^  in  Ed.  Encyc,  x.  97,  and  Ed.  Phil.  J.,  vi.  141,  1822 ;  and  re- 
cently by  J.  W.  Taylor  in  the  Q.  J.  G.  Soc.,  xii.  140.  Taylor  states  that  the  cryolite  is  not  white, 
except  within  10  to  15  feet  &om  the  surface,  and  that  below  this  it  becomes  dark-colored,  and 
even  black.  He  attributes  the  bleaching  above  to  the  heat  of  two  trap-dykes;  but  as  the  dykes 
are  not  in  contact  with  the  cryolite,  and  the  evidence  is  not  clear  that  they  ever  overlaid  it^  thia 
cause  may  be  questioned.  The  contained  ores  and  other  minerals  are  most  abundant  near  the 
junction  with  the  gneiss. 

Dr.  Hagemann  described  the  crystals  (Am.  J.  Sd.,  IL  xUL  268)  as  orthorhombia  Tho  author 
obtamed  tlie  above  figures  ih>m  specimens  kindly  furnished  by  Dr.  H.  They  occur  implanted  ou 
the  massive  cryolite.  The  twin,  by  the  absence  of  a  reentering  angle  on  plane  0,  appears  to 
prove  that  the  form  is  orthorhombic  and  not  oblique.  Tet  Desdoizeaux  states  that  the  optica* 
characters,  as  observed  by  him,  indicate  a  monoclinic  form.  Owing  to  the  striations  of  tho  crys- 
tals  and  their  minutenesa,  the  measurements  of  the  author  were  not  very  satisfactory.  O  A  I-;; 
In  front,  gave  126"  40'  (6  measurements  126'  30'— 126*^  40',  and  three  of  them  126'  40),  0  MA, 
back,  12tt'  10'-126'  37'.  OAl-i  about  126^  1-f  A2-2  about  169^  40,  OAl  about  116"  30, 
H  HodX^  Al-i;  back, =7 1    26'.    The  angles  obtained  point  to  a  monoclinio  form,  and  but  fan 
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the  twin,  wonld  have  been  regarded  as  decisive.    The  angle  /A  /  raried  Orom  89**  30'  to  86*.    Tit 
phineB  2-2  and  1  were  not  observed  on  the  back  of  the  crystal.  Hiigemann  found  1-i  A  l-{=70°  80' 

166.  ARKSUTTTE.    Arkaudite  G,  Bdgemann^  Am.  J.  Sol,  H  zlil  94, 1860. 

Granular  massive.     Cleavage :  one  quite  distinct. 
II.z=2'5.     G.=3-029— 3*175.     Lustre  vitreous,  somewhat  pearly  on  a 
cleavage  face.     Color  white.     Translucent.     Brittle. 

Oomp.<-2  (Ca,  Na)  F+ Al'  F",  with  Oa :  Na=l :  3,=  Aluminum  18-6,  sodium  23-8,  oaldum  6-8, 
fluorine  61*3=100.     Analysis :  Hagemann  (L  &) : 


F 

Al 

Ca 

Na 

A 

Insol 

1-03 

17-87 

7-01 

23-00 

0-67 

0-74=  100-22 

Pjrr.,  etc.— Fuses  at  a  red  heat,  yielding  no  water. 

Oba. — ^From  the  cryolite  vein  of  Iviktok,  near  Arksut-flord,  in  South  (Greenland.  The  specific 
gravity  3*176,  it  is  said,  may  have  owed  its  excess  above  that  of  the  other  trials  to  the  presence 
of  a  little  pyrite.  • 

166.  OHIOUTB.    Chiolith  (fr.  Miask)  ffermann  A  Auerback^  J.  pr.  CIl,  xzxvil  188,  1846. 

13U  Tetragonal.      6>  A  l-t=:133°  4:9f ;    a=l-04184. 

Observed  form  f.  131a.  1 A 1,  pyr.,=108°  23' ;  1  Al, 
basal,  =  111°  40' ;  1  A  1,  over  summit,  =  68°  20'. 
Cleavage  indistinct.  Twins :  composition-face  1,  aa 
in  f.  50.  Occurs  massive  granular,  resembling  cry- 
olite ;  structure  crystalline. 

H.=4.      G.  =  2-72,   Hermann;     2-842  — 2-898, 
Eamm.     Color  snow-white.     Lustre  somewhat  re- 
sinous.    Translucent, 
nmen  Mts. 

Oomp.— 8NaF+2Al*F'=Fluorine  68*0,  aluminum  18*6,  sodium  23*4=100.  Analyses:  1, 
Hflrmann  (L  a);  2,  Rammelsberg  (Fogg.,  Ixxiv.  316,  1848): 

Al  Na  F 

1.  Miask  18*69  23*78  [67-63]  Hermann. 

2.  «  (J)  18*44  24*06  [67*6 1]   Bamm. 


Pyr.— Like  cryolite. 
Obs.— F 


-From  the  Ilmen  Mts.,  near  Miask,  whore  it  occurs  in  granite,  with  topaz,  fluorite,  phena* 
cite,  and  cryolite. 

For  Kokscharof  on  cryst,  see  Verb.  Min.  Ges.  St.  Pet,  1860,  *61,  and  Min.  Russl.,  iv.  398. 

Kenngott  makes  crystals  from  the  topaz  mine  of  Mursinsk  orthorhombic  (Ber.  Ak.  Wien,  li 
980),  with  the  prismatio  angle  124**  22',  and  having  the  acute  edge  of  the  prism  truncated,  and 
/A»-«=117'49'. 

167.  OHODNBFFITB.  Chiolith  (f^.  ^fiask)  v.  Worth  A  Chodnef,  Verb.  Russ.  Min.  GeSn 
1846-46,  208,  216,  1846.  Ohodneffite  Dcma,  Min.,  234,  1860;  OryoUte,  ib.,  97,  1854.  Nipho- 
Uth  Kmm.,  Min.,  219,  1864. 

G.==2-62-2-77,  v.  Worth;  3-00,  Eamm.  Like  chiolite  in  physical 
characters. 

Oomp. — 2  Na  F+ Al'  F'=Fluorine  66*4)  aluminum  16*3,  sodium  27*8=100.  AnaljVM :  1«  A 
Ghodnef  (L  c);  2,  Bammehiberg  (Pogg.,  Izxiv.  314): 
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P 


1.  lOask 
J.       « 


f  r66-82l 
1 166-57] 


} 


Al 

16-48 
16-76 


Ka 

26*70  Chodnef: 
27*68  Bamm. 


Obs. — RammelBberg  by  his  analjses  appears  to  show  that  besides  cryolite  there  are  two  other 
related  compounds  at  idask,  one  of  his  analyses  sustaining  the  chioUte  of  Hermann,  and  the 
other  the  chiolite  of  Wdrth  and  Chodnef;  and  on  the  basis  of  his  results  this  species  is  made 
diiitinct  from  the  others. 


168.  PAOHNOUTB.    Pachnolit  Knop.,  Ann.  Oh.  Pharm.,  czzyii.  61,  1863. 


182 


(^ 


Monoclinic.  /A  7=98°  34',  ^  A  ^=108°  15',  /A  ^=153° 
37',  0  A  7=90°  20',  front  edge  of  pyr.  on  front  edge  of  prism 
146°  45',  Descl.  Twins:  composition -face  iA,  (f.  132);  crys- 
tals always  twins ;  ^  A  f  adjacent  94*^  13'.  Cleavage :  0  and 
/,  nnequal.  Lustre  vitreous.  Colorbss  to  white.  Trans- 
parent to  subtransparent.  Optic-axial  plane  and  one  bi- 
sectrix normal  to  i-% ;  and  inclined  10°— 15°  to  a  nonnal  to 
t-i,  and  23°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pyramid. 

Oomp. — 3  (Oa,  Na)  P+Al*  F'+2  fi,  with  Oa:  Na=3  :  2=Fluorino  51-12,  aluminum  12-29, 
oaldnm  16-14^  sodium  12*38,  water  8*07=100.    Analjses:  1,  Enop  (La);  2,  Q-.  Hagemann  (Am. 


J.ScL,ILxlL119): 

F 

Al 

Ga 

Na 

It 

60-79 

1314 

17-26 

12-16 

9-60=102-94  Knop. 

61-16 

10-37 

17-44 

12-04 

8-63=99-63  Hagemann. 

Pyr.,  etc. — In  the  closed  tube,  heated  gently,  yields  water  which  Is  neutral;  at  a  higher  heat, 
that  which  is  add.  Heated  rapidly  it  is  decomposed  with  crackling,  and  the  formation  of  a  whit« 
doud  whidi  condenses  on  the  walls  of  the  tube.  Decomposed  by  sulphuric  add,  giving  oat 
fiuohydric  acid. 

Obs. — Incrusts  the  cryolite  of  Greenland,  being  a  result  of  its  alteration.  The  pyramidal  planes 
idnetimes  haye  a  stair-like  appearance,  from  interrupted  combination. 


169.  THOMSBNOLITE. 


Dimetric  Pachnolite  G.  ffagemann,  Am.  J.  SoL,  IL  zliL  93,  186A. 
Thomseuolite  Daruk 


Monoclinic.  IaI  about  89°  ;  OaI  approx.  92°  and  88° ; 
(?  A  1=121°— 124°,  Dana.  Prisms  slender,  a  little  tapering ;  I 
horizontally  striated.  Cleavage:  basal  very  perfect.  Also 
massive,  opal,  or  chalcedony-like. 

H.=2-5— 4.  G.=2-74— 2-76,  of  crystals.  Lustre  vitreous, 
of  a  cleavage-face  a  little  pearly,  of  massive  waxy.  Color 
white,  or  with  a  reddish  tinge.     Transparent  to  translucent. 

Oomp.— 2  (Oa,  Na)  P  + Al«  J"-h2  fl,  with  Oa  :Na=7  :  3=Fluorine  52*2,  alumi- 
num 15*0,  calcium  15'4,  sodium  7'6,  water  9'8=  100.    Analysis :  Hagemann  Q.  c) : 


Orysidia 


P 
50-08 


Al 
14-27 


Oa 

U-51 


Na 

7-15 


9-70 


Si 
2-0=97-71 


The  compact  afforded  Dr.  Hagemann  a  similar  result 

Pyr.j  etc— Fuses  more  easUj  than  cryolite  to  a  dear  glass.  The  masslTe  decrepitates  remark* 
ibk  in  the  flame  of  a  candle.    In  powder  easily  decomposed  by  sulphuric  add. 

Obs« — ^Found  with  pachnolite  on  the  cryolite  of  Greenland,  and  a  result  of  the  alteration  of  cry* 
dite. 

The  crystals  often  haye  an  ochre-colored  coating,  espedally  the  terminal  portion ;  and  on  this 
tcooqntk  And  the  striated  tapenng  sides,  the  measurements  are  only  approximations.    The  mineraY 
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WB8  first  notioed  by  Dr.  JqIiiib  Thomsen  of  Ck>pexihageii,  the  originator  of  tlie  cryolito  induatiy, 
After  whom  it  is  here  namecL  It  differs  strikingly  from  pachnolite  in  its  pearly  basal  dearage  and 
its  neariy  square  prisms ;  and  from  cryolite  in  &e  horisontal  striie  of  the  same  and  the  facility  of 
deavage.  The  compact  variety,  first  observed  by  Dr.  Hogemann  (to  whom  the  author  is  indebted 
for  his  acquaintance  with  it),  has  much  of  the  aspect  of  chalcedony ;  it  incnists  cryolite  or  occn- 
pies  seams  or  cavities  in  it,  and  is  covered  by  the  chalky  gearksutite ;  the  incrustations  are  aome- 
times  half  an  inch  or  more  thick. 

169 A.  Haobmankitb.  Ebgemani^te  Shepard,  Am.  J.  ScL,  II.  xliL  24d,  186f^.  Qosely  resem 
blea  in  aspect  and  condition  the  compact  thomsenolite,  but  passes  sometimes  into  a  yellow,  opaque^ 
jaspery  variety.  It  incnists  the  svyolite,  and  also  constitutes  seams  ^  to  ^  in.  thick.  It  sometimes 
traverses  a  drnsy  ferruginous  pachnolite.  It  is  ochre-yellow  to  wax-yellow  in  color,  rarely  faint 
fj^reenish,  dull,  or  with  only  a  faintly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  the  yellow 
chloropal  of  Alar,  Bavaria.    R=3— 8*5.    G.=2'du— 2*60.    Adheres  but  feebly  to  the  tongno. 

Ha^mann  obtained  in  an  analysis  F  40*30,  Al  12*06,  Fe  5*96,  Mg  2*30,  Ca  11*18,  Na  8*46,  8i 
V'79,  H  10*44.    Decrepitates  surprisingly  in  the  flame  of  a  candle. 

The  analysis  corresponds  to  the  atomic  ratio  for  F,  Si,  (Al,  Fe),  (Mg,  Ca,  NaX  4:1:1:3.  Tak- 
ing 2  F  for  the  Si,  to  make  Si  F",  it  leaves  only  2  F  for  the  bases.  No  probable  formula  can  be 
dedooed.    Excluding  the  Si,  Mg;  Fe,  the  composition  is  that  of  thomsenolite. 

170.  aSARKSUTETB. 

Earthy,  kaolin-like  in  aspect. 

H.=2.    Lustre  dull.    Color  white,  opaque. 

Oomp.— Ca*  F  -h  Al*  F'^-^  iQC,  or  essentially  like  that  of  arksutite,  excepting  the  water  and  ttM 
prooonoe  of  but  little  soda.    Analysis:  G.  Hagemann  (private  contrib.): 

F  41*18        Al  15*62        Oa  19*25        ira2*46        A  20-22. 

OlM.^)ccurs  with  the  Greenland  cryolite,  and  is  one  of  the  results  of  its  alteration.  The  authoi 
is  indebted  for  his  knowledge  of  the  mineral  to  Dr.  Hagemann.  The  underlying  material  is  com- 
pact thomsenolite.  At  the  request  of  Dr.  Hagemann,  it  is  named  by  the  author  from  y^,  earthy  and 
arieuMe^  alluding  to  its  earthy  aspect 

171.  PROS6PrrEI.    Prosopit  Scheerer,  Fogg.,  xa  31b,  1863,  xdi.,  612,  cL  361. 

Monoclinic.  I A  /==115^  14';  i-i  A  1-^=76^  15',-3  A-3=133*' 
30',  2-i  A  2-1=116^  30',2-«  A  2-«=120*'  56'.  Only  in  imbedded 
crystals. 

H.=4:-5.  G. =2-890 -2-898.  Lustre  weak.  Colorleaa, 
white,  or  grayish. 

Oornp^ — ^Analysis  by  Scheerer  (Pogg.,  d.  361, 386) : 

Altenberg 

The  loss  of  7*42  p.  a  is  regarded  by  Scheerer  as  proving  that  5*50  p.  c.  of  tlie 

Altenbenr       oxygen  is  replaced  by  fluorine ;  the  mineral  is  thence  regarded  by  him  as  oonsist- 
ing  of  }8iF«,  6*1,  iCa,  50aF,  12fi,  or,  differently  arranged,  f  SiF»,  lAlF*, 
6Xl,20aF,  4Ca,  12lt. 

Pyr-i  etc^-— In  the  glass  tube  affords  water  and  flnorid  of  silicon.  Decomposable  by  snlphurie 
Mid. 

OlMk — Occurs  at  the  tin  mines  of  Altenberg,  in  crystals,  part  of  which  are  a  kind  of  kaolin,  and 
others,  according  to  observations  by  G.  J.  Brush  (Am.  J.  ScL,  IL  xxv.  41 1),  deavable  vioiet  fluor, 
and  otiiers  still  fluor  partly  kaolinized. 

Also  found  at  the  ^chlackenwald  tin  mines ;  but  Scheerer  infers,  without  an  analysLs,  that  the 
crystals  from  this  place  (Pogg.,  xclL  612)  are  a  phosphate  with  fluorid,  and  he  gives  the  hypothec 
loal  formula  (ft>  P,  R  F)  Al  F«+yfi. 

The  crystals  ere  closely  like  datolite  in  form,  as  shown  by  the  author  in  the  last  edition  of  this 
work  (p.  502).     IVscJoiseaux  has  stated  that  cpticaUy  they  are  triclinia 

It  is  yet  doaVi(\\il  whether  unaltered  prosopite  has  been  described  or  seen. 
•         Named  from  «f»<».u^ro^,  a  mask,  in  allusion  to  the  deceptive  diaracter  of  the  minersL 
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V,   OXYGEN  COMPOUNDS. 

The  gnind  diviaioiiB  of  Oxygen  Componnds  among  minerals  are  inon 
tioned  on  page  1. 


L  OXYDS, 
General  Arrangement. 

1.  OXTIM  OF  ElBMEHTB  OF  SeBIBB  L 

a.  Anhydrons. 
h.  Hydrous. 

2.  OxTDS  OF  Elements  of  the  Aesenio  Ain>  Sulphitb  GBOupSy  Series  IL 
8.  OzTDB  OF  Eleboents  OF  THE  Oabbon-Silioon  Gboup,  Sebies  IL 


1.    OXYDS  OF  ELEMENTS  OF  SERIES  L 
A  ANHYDROUS  OXTDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  the 
iron  and  tin  groups,  none  of  the  gold  group  occurringnative.  The  oxyds • 
have,  with  few  exceptions,  the  general  formulas  R  O,  K  O,  R"  0\  R  0+R* 
0',andRO\ 

Isometric  forms  occur  under  the  formulas  BO;  R  O ;  R  O+R'  O*. 
Hexagonal  «  "  RO;  R'O'. 

Tetragonal  "  "  R0«;  2R0+R0*. 

Orthorhombic  "  «  RO;  RO+R'O*;  RO* 

The  following  are  the  groups  of  Anhydrous  Oxyds : 

L  ^W)T0XTl)S-B0,Ba 
L  OUFBITB  AND  FERICaSTTB  GBOUFS.— Isometria 


111  Oonm  6a  iti. 

Its.  PmaLASRw  Hg 
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191  oxrosir  oqmpoithds. 

2.  ZIK(TITB  GBOUP.— HezagooaL 

176.  Waxib  tL  1Y6.  Znram  & 

8.  IfASSIOOT  GBOUP.— Iflometrio  and  orthorhomb!& 
Itt.  KjLflBiooi  l^b  ITS.  UMLLOOwm        On 

1  SBSQUI0XTD8— E«  ()•. 

L  OOBUNDUM  GBOUP.— HezagonaL 

179.  CkmusDux  21  181.  MnAOOimn       (¥%  Tl)*  0*  or  (I^  Tl>*  CF-^ 

180.  HDUTm  Fe  182.  PntoreKm         (Ob»  OH)*  0* 

3.  COMPOUNDS  OF  PBOTOXYDS  AND  SESQUIOXTDS— In  the  xatio  1 :  1,  or  BO-hB^O* 

1.  SPINEL  GBOUP.— laometria 

183.  SranEL  iig  (Si,  9e)  187.  MAavmomsm  %  9o 

184.  HEBOTOn  te  £l  isa  Frakbunitb        (2n,  #e,  ttn)  (9e,  fin) 
186.  GAHHm  (2d,  j'e,  lilg)  (Si,  9e)  189.  GBBomn  (^e,  Mg,  C^r)  (Si,  1^  Sb) 
186.  liAamRiTB  JS'e  9e                        190.  URmNm  ?  tr  9 

1  0HBY80BEBYL  GBOUP.— Orihorhombic. 

191.  CHBTSOinBTL         WH 

4.  DEUTOXTDS— BO*. 

1.  BUTILB  GBOUP.— TetragonaL 

196.  HAUBUAKimi      ftn*  'ttn 

196.  Bbauhixb  9  An*  Mn-f-ith  Si 

197.  TlfniTDic  l^b«?b 

2.  BBOOEITB  GBOUP.— OrUuxrhombUiL 

198.  Bbogkiti  ll  199.  PTBGLmm         lln 

S.  0OMPOUin>S  OF  PBOTOXYDS  AND  SBSQDIOXYDS— In11ieratio8:n,or3BO+nBK>*. 

300.  OBMDSEsnM  (Monodinio)  On*  Sin* 

Afpendix,  201.  PLATTmnan. 

Some  pdntB  in  the  above  table  require  explanation.  Admitting  the  principle  stated  on  page 
83,  that  in  ozyds  crystallizing  in  the  hexagonal  sjBtem  the  number  of  atoms  of  the  neffaiive  element^ 
oiygen,  is  3,  or  a  multiple  of  3 ;  and  that  in  those  crystallusing  in  the  tetragonal  system  this 
number  is  2  or  4,  or  a  multiple  of  4 ;  and  that  the  sesquiozyds  Fe*  0",  Al*  0'  are  hexagonal  species 
In  accordance  with  this  principle,  and  the  deutoxyds  Ti  O*,  Sn  0*  are  tetragonal  in  cxemplitior.tion 
of  it,*  we  have  reasons  for  the  following  conclusions.  In  the  Zincite  group,  since  wrlrr  (ice)  and 
Dndte  are  hexagonal  these  species,  loAen  (hits  crystallised  (whatever  be  true  in  other  sutes),  may 
have  the  formulas  H*  O',  and  Zn'  0*.  In  the  ^ssioot  group,  since  the  two  species  mentioned 
occur  both  in  isometric  and  orthorhombic  forms;  and  since  the  orthorhombic  form  is  in  angle 

*  The  principle  does  not  require  that  when  the  number  of  atoms  of  oxygen  is  2  or  4,  or  a  multiple 
of  4,  that  the  forms  should  be  nacenorily  tetragonal,  but  reoogniaes  that  tetragonal  forms  are  tlMO 
poarible.    The  oxyd  Ti  O*  oryataQixea  not  only  in  tetragonal  forms,  but  also  hi  orthorhombia 


192.  CiflBRBBm 

Sn 

193.  Bdtilb 

Ifl 

194.  OOIABEDBm 

tt 
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ANHTDBOUS   OXTD8.  133 

chMelj  like  that  of  orChorhombio  Tl  0"  (brookite),  the  angles  /A/and  /Ai  being  99'  89\  126** 29' 
fai  cuprite,  and  99"  50,  126*"  15'  in  brookite,  it  would  seem  to  be  true  that  while  the  isometric  kinds 
hare  the  formulas  Pb  0  and  Cu  0,  as  ordinarily  written,  the  orthorhombic  have  the  formulas  Pb'O' 
and  Ou*  0"  (or  ^u  0*) ;  and  that  the  latter  ought  to  be  arranged  with  the  deutoxyds,  in  the  same 
gr:>ip  with  brookite^  which  also  has  2  of  oxygen.  (This  arrangement  would  have  been  adopted 
aboye,  if  distinct  orthorhombic  forms  of  the  species  had  been  obseired  in  nature.) 

Again,  under  the  Butile  group  are  arranged  the  species  hausmannite  and  braunite,  ores  of  man- 
ganese.  The  formula  of  haasTnanniie  is  commonly  written  Mn  Mn,  making  it  analogous  to 
species  of  the  Spinel  group.  Bat  it  accords  better  with  its  tetragonal  crystallization  and  its  relar 
tions  to  Ti  0*,  to  write  it  Mn"  ttn.  Braunite  has  been  shown  by  Rammelsberg  to  have  a  compo- 
sition that  may  be  represented  by  the  formula  (Mn  Si)*  0',  in  which  Mn  and  Si  appear  as  replacing 
one  another.  The  constituents,  as  deduced  by  analysts,  are  3  li(n  +  ^n  +  Si,  which  include  8  of 
Hn  and  81  to  12  of  oxygen,  in  accordance  with  the  above  formula.  But  braunite  has  closely  the 
crystallization  of  Ti  0'  m  rutile ;  and  this  relation  is  brought  out  in  the  formula  2  AIu*  Mn+Mn 
Si,  above  given,  which  represents  it  as  corresponding  to  2  of  hausmannite  and  2  of  a  silicate  analo- 
gous to  zircon,  with  which  siUcate  also  it  is  isomorphous.  The  dose  relation  and  isomorphism  of 
Mn  and  Si  assumed  in  the  formula  (Mn,  Si)*  0*  is  unsustained  by  fkots. 


1.  PROTOXYDS. 

172.  OUFKlTil.  Aes  oaldarium  rubro-fhscum,  Cferm.  Lebererzkupfer,  Agric^  Foss.,  834^  In- 
terpr.,  462,  1546.  Minora  cupri  calciformis  pura  et  indurata,  colore  nibro^  vulgo  Kupferglaa, 
Kupfer  Lebererz.,  CfnmsLf  Min.,  178,  1758.  Ouprum  tessulatum  nudum  Linn,j  Syst.,  172,  tab. 
viiL,  1756;  Ouprum  cryst  ootaedrum  t&.,  1768.  Octahedral  Oopper  Ore,  Red  Glassy  Oopper 
Ore,  BtU,  Foss.,  1771.  Mine  rouge  de  cuivre  Sage^  Mln.,  1772.  Mine  de  ciiivre  vitreuse  rouge 
de  Ltskf  Crist,  1772, 1783.  Rothkupfererz.  Cuivre  oxidule.  Oxydulated  oopper.  Zigueline 
.Bsud,  Tr.,  11  718,  1832.  Buberite  CJiapr/L,  Pract  Min.,  63,  1848.  Cuprit  Haid^  Handb.,  548. 
1846. 

Ziegelerz= Tile  Ore ;  Kupferlebererz;  Hepatinerz. 

Haarformiges  Bothkupfererz ;  Cuivre  oxidul6  capillaire,  K ;  Knpferbliithe  EoMsm, ;  Oapillazy 
Bed  Oxyd  of  Copper.    Chalkotrichit  Olock^  Orundr.,  869,  1889. 

Isometric.  Observed  planes,  Oj  1,  i,  i-2  (e\ 
i-6,  2  (a'0, 3, 2-2  (a'),  3-|  (o).  Figs.  1  to  8,  and 
£  136.  Cleavage:  octahedral.  Sometimes 
cubes  lengthened  into  capillary  forms.  Also 
massive,  granalar ;  sometimes  earthy. 

H.=3-5-.4.  G.=5-85-6-15;  5-992,  Haid. 
inger.  Lustre  adamantine  or  submetallic  to 
earthy.  Color  red,  of  various  shades,  particu- 
larly cochineal-red ;  occasionally  crimson-red 
by  transmitted  light.  Streak  several  shades 
of  brownish-red,  shining.  Subtransparent — 
subtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

Oomp^  Var-— Oxyd  of  oopper,  ^=Oxygen  1 1*2,  oopper  88*8= 100.  Sometimes  afford « traces 
of  seleninm. 

Var.  1.  Ordinary  (a)  Crystallized ;  commonly  in  octahedrons,  dodecahedrons,  cubes,  and  inters 
mediate  forms ;  the  oystals  often  with  a  cmst  of  malachite;  {b)  massive. 

2.  CapiUary ;  CkalcoirickUe.  In  capillary  or  acicular  crystallizations,  supposed  formerly  to  be 
orthorhombic,  but,  according  to  Brooke  and  A.  Knop,  really  cubes  elongated  in  the  direction  of  the 
octahedral  axis  (Knop,  Jahrb.  Min.,  521,  1861). 
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8.  Eovriky;  TiU  On  (Ziegelen  Otrm.).  Bride-red  or  reddlah-brown  and  earOij,  ofken  ml»4 
with  red  oxyd  of  iron;  Bometimes  nearly  black. 

The  hepoMnen^  or  titw-ore,  of  Breithaupt  has  a  liver-brown  color.  Yon  Bibra  found  (J.  pr.  GIl, 
zcYL  203)  the  tile-ore  of  Algodon  bay,  Bolivia,  to  contain  chlorine,  and  to  be  a  mixture  of  atac» 
mite,  cuprite,  hematite,  and  other  earthy  material;  he  obtained  for  one,  atacamite  srS2,  cupriti 
10*85,  sesquioxyd  of  iron  20*60,  gaflgue  34*42,  water,  antimony,  and  loss  2*87.  In  two  otherfli 
atacamite  28  4<>,  33*25,  cuprite  12*77,  18*02,  limonite  25*o0,  19'07,  gangue  30*81,  82*57,  water,  an* 
timony  and  loss  8*02,  2*09. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  B.B.  in  the  forceps  fupes  and  colors  the  flame  eme- 
rald-greeu ;  if  previously  moistened  with  muriatic  add,  the  color  imparted  to  the  flame  is  momen* 
tariiy  aasure-blue  from  chlorid  of  copper.  On  charcoal  first  blackens,  then  Aises,  and  is  reduced  to 
metallic  copper.  With  the  flaxes  gives  reactions  for  oxyd  of  copper.  Soluble  in  concentrated 
muriatic  acid. 

Obs.— Occurs  at  Gamsdorf  and  Saalfleld  in  Thnringia,  at  Les  Gapanne  Yecchie  in  Tuscany;  on 
Elba,  in  cubes ;  in  Cornwall,  in  fine  translucent  crystals  with  native  copper  and  quartz,  at  Wheal 
Oorland  and  other  Cornish  mines ;  in  Devonshire  near  Tavistock ;  in  isolated  crystals,  sometimes 
an  inch  in  diameter,  in  Uthomarge,  at  Ohessv,  near  Lyons,  which  are  generally  coated  with  mala- 
chite ;  at  Katherinenberg  in  Siberia ;  in  South  Australia ;  also  abundant  in  ChiH,  Peru,  Bolivia, 
the  crystals  in  which  regions,  as  far  as  examined  by  D.  Forbes,  are  simple  cubes  (private  commu- 
nication) ;  very  fine  crystals  from  AndaooUo  near  Coquimbo. 

It  has  been  observed  at  Schuyler's,  Somerville,  and  Flemingrton  copper  mines,  N.  J.,  crystallizoa 
and  massive,  associated  with  duysocolla  and  native  copper ;  also  near  New  Brunswick,  N.  J.,  in 
red  shale ;  2  m.  fh>m  Ladenton,  Rockland  Co.,  N.  Y.,  with  green  malachite  in  trap ;  at  Comwall, 
Lebanon  Co.,  Pa. ;  in  the  Lake  Superior  region. 

When  found  in  large  quantities  this  species  is  valuable  as  an  ore  of  copper. 

Named  cuprUe  by  Haidinger  from  the  Latin  cu^prwriy  copper.  Chapman's  name  rvberiiA  (fWxn  the 
lAtin  rvber^  r»2)  is  prior  in  date  (I  c.) ;  but  the  laws  of  derivation  would  change  it  to  ruXrrile ;  and 
instead  of  introducing  this  altered  name,  that  next  in  priority,  already  long  used,  is  here  adopted. 

Alt — ^A  deoxydation  of  this  oxyd  of  copper  sometimes  takes  place,  producing  native  copper. 
It  also  becomes  carbonated  and  green,  by  means  of  carbonated  waters,  changing  to  malachite  o( 
aeurite ;  or  through  a  silicate  in  solution  it  is  changed  to  dirysocoUa ;  or  by  taking  oxygen  it  be* 
oomes  melaconite.    Limonite  occurs  as  a  pseudomorph  by  substitution  after  cuprite. 

173.  PBRIOZaASmi.    Peridasia  Scacchs  Mem.  Min.,  Naples,  1841.    Periklas  Gmn. 

Isometric.    Figs.  1,  2.     Cleavage :  cubic,  perfect.     Also  in  grains. 
H.=  nearly  6.     G.=:  8*674,   Camour.     Color  grayish  to  dark-groen. 
Transparent  to  translucent. 

Oomp. — Ag;  or  magueaia,  with  1  part  in  26  of  protoxyd  of  iron.  Analyses :  1,  Scaochi  (L  a); 
%  8,  Damour  (Anu.  d.  M.,  IV.  ilL  360,  and  Bull  Soa  Qt.  Fr.,  I8l9,  313): 

1.  Ag  8904  ^e  8-56=97*60  Scacohi. 

9.  93*86  5*97=99*88  Damour. 

8.  93-38  6*01=99*39  Damour. 

Pyr.,  etc.— B.B.  unaltered  and  mfusible.  With  cobalt  solution  after  long  blowing  assumes  a 
ftdnt  flesh-red  color.  The  pulverized  mineral  shows  an  alkaline  reaction  when  moistened,  and 
dissolTOS  in  mineral  adds  without  effervescence. 

Obs. — Occurs  disseminated  through  ejected  masses  of  a  wliite  limestone,  and  in  spots  of  small 
dufftered  crystals,  on  Mt.  Somma,  sometimes  with  forsterite  and  earthy  magnesite. 

Named  fh>m  ircpi,  aboviy  and  «rAaa((,  cleavage, 

Artil— Formed  in  crystals  of  a  cubo-octahedral  form  by  making  lime  to  act  at  a  high  tempera- 
ture on  borate  of  magnesia  (Ebelmen) ;  by  the  action  of  chorhydric  gas  on  magnesia  (Dovillej;  by 
the  action  of  chlorid  of  magnesium  on  lime  (Daubree). 

174.  BUNSBNITE.    Nk^eknydul  C.  Bergemann^  J.  pr.  Ch,  Izxv.  243,  1868.    ProtoiTd  of 

Nickel    Bunsenite  Dana, 

Isometric.    In  octahedrons,  sometimes  having  truncated  edges. 
H.=5-5.    G.=6*398.    Lustre  vitreous.     Color  pistachio-green.     Streak 
brownish -black.    Translucent     [Characters  of  minute  crystals  half  a  Una 
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in  diameter.!    Artificial  crystals  observed  in  slags  have  a  motallic  lustre, 
and  hrownisu-biack  color. 

Oornp^— iSri,  or  pure  proUn^d  of  niokeL 

Oba.— -Oocnrs  in  cavities  with  otb|r  nickel  oreSi  and  ores  of  nranium,  at  Johanngeorgenatadl 
(0.  Bergemann,  J.  pr.  CIl,  Ixxy.  239). 
Named  after  Prot  Bonsen,  who  obserrod  long  sinoe  artifidal  GryBtaLi  of  this  ozyd  of  nkkei 

176,  WATBR 

HestagonaL    TTsnal  in  compound  stellate  forms,  136 

one  form  of  which  is  shown  in  f.  136. 

G. =0-918,  Brunner ;  0-9178  at  82^  F.,  L.  Dufour. 
Colorless.  Jnodorous.  Tasteless.  Liquid  above 
32*'  F.,  and  boils  at  212**  F.  A  cubic  inch  of  pure 
water  at  60®  F.,  and  30  inches  of  the  barometer, 
weighs  252*458  grains. 

Oomp«^H0r=0zygen  88'89,  hydrogen  11 '11 =100. 

Obk — ^The  density  of  water  is  greatest  at  39***!  F.,  according  to 
Joole  and  Flayfair.  Desprete  obtained  39''-176;  Hallstrom  39"^ '38; 
Blagden  and  Gilpin  39° ;  Hope  39^*6 ;  Muncke  SS^'-SOi.  Below  this 
temperature  it  expands  as  it  approaches  82'',  owing  to  incipient  crystallization. 

Water  as  it  occurs  in  nature  is  seldom  pure.  It  ordinarily  contains  some  atmospheric  air,  often 
pure  oxygen  aud  carbonic  acid,  besides  various  saline  iugredieuts,  as  salts  of  magnesia,  lime, 
iron,  soKla,  potash,  and  sometimes  traces  of  zinc,  arsenic,  lead,  copper,  antimony,  and  even  tin, 
these  ing^redients  being  derived  from  the  rocks  or  soil  of  the  region.  For  citation  of  numerous 
recent  analyses  of  waters,  see  Kenngott's  Uebersicht,  1 844-1 862 ;  also  the  Jahresbericht  f.  Gh.,  eta 

Obs^ — See  on  the  Crystallization  of  Ice,  Leydolt,  Ber.  Ak.  Wieii.,  vii.  477.  Also  A  E.  Norden- 
•Udld,  who  states  tiiat  it  is  dimorphous ;  one  form  probably  orthcrhomhic  (J.  pr.  Ch.,  Ixxxv.  431  > 

176.  ZINOITS.  Bed  Ozyd  of  Zmc  A.  Bruce,  Bruce's  Min.  J.,  {.,  No.  2,  9S^  1810.  Zinkozyd, 
llothxinkerz,  Germ,  Zincoxyd^  iV.  Red  Zinc  Ore.  Zinkit  Jlaid.,  Handb.,  648,  1845.  Spar- 
talite  B.  db  if.,  218,  1852.    Sterlingite  F.  Alger,  Min.,  565,  1844. 

Hexagonal.  (?  A  1=118**  V ;  a= 1-6208.  In  quartzoids  with  truncated 
summits,  and  prismatic  faces  /•  1  A  1=127®  40'  (to  43'),  Rose;  /A  1= 
151**  63' ;  152  20',  Levy,  Cleavage :  basal,  eminent ;  prismatic,  some- 
times distinct.  Usual  in  foliated  grains  or  coarse  particles  and  masses ;  also 
granular. 

H.=4— 4-5.  G.=5-43— 5-7.  5-684,  orange-yellow  crystals,  W.  P. 
Blake.  Lustre  subadamantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yellow.  Translucent — subtranslucent.  Fracture  subconchoi- 
dal.    Brittle. 

Oomp.— 2n:=0zygen  19*74^  smc  80*26=100 ;  containing  ozyd  of  manganese  as  an  unessential 
Ingredient  Analyses:  1,  Bruce  (L  a);  2,  Berthier  (Ann.  d.  }i^  iv.  483);  3,  4,  Whitney  (Pogg., 
bsL  169);  6,  A.  A.  Hayes  (Am.  J.  Sci.,  zlviil  261);  6,  W.  P.  Blake  (Mining  Mag.,  IL  ii.  94, 1860): 

2n  ftn  lln         9e 

1.  JM  92  8  =100  Bruce. 

1    *"  88  13  =100  Berthier. 

a.    "  94*46  «r.       ,  Prankl.  4-49,  ign.  1  •09=100-08  WWt 

4,    ««  96M9  8-70       ^,  iMidec  0-10=99-99  Whitney. 

ft.    *'  93*48  6*60  0-36,  scales  l?e  0*44=99-78  Hayes. 

OL  TtOow  99-47  0*68      ^,  ign.  0*23=100*38  Blake. 
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.  Thin  scales  magnified  and  yiewed  bj  transmitted  light  are  deep  yellow.  The  author  finds  bf 
means  of  a  high  magnifying  power  that  this  ore  is  free  ft-om  foreign  scales  of  red  oxyd  of  iron  oi 
other  substances ;  and  consequently  the  color  is  probably  due,  as  held  by  G.  Rose  and  J.  0 
Whitney,  to  the  presence  of  Mn.  The  crystals  analyzed  by  Blake  (anaL  6),  which  contain  lesi 
ttian  1  p.  a  of  ttn,  were  orange-yellow  in  color. 

l^yr.,  etc — Heated  in  the  dosed  tube  blackens,  but  o#  cooling  resumes  the  oiiginal  color. 
B.B.  infVislble ;  with  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  on  char 
ooal  in  R.F.  gives  a  coating  of  ozyd  of  zinc,  ycUow  while  hot,  and  white  on  cooling.  The  coating, 
moistened  with  cobalt  solution  and  treated  in  R.F.,  assumes  a  green  color.  Soluble  in  adds 
without  effervescence.  On  exposure  to  the  air  it  suffers  a  partial  decomposition  at  the  surface^ 
and  beoomes  invested  with  a  white  coating,  which  is  carbonate  of  zina 

Obs.— Occurs  with  Frank  Unite  and  also  with  caldte  at  Stirling  Hill  and  Mine  Hill,  Sussex  Oo^ 
N.  J.,  sometimes  in  lamellar  masses  m  pink  caldte.  It  was  first  noticed,  described,  and  analyzed, 
by  Dr.  Bi*uco.    Reported  as  forming  pseudomorphs  after  blende  at  Schnceberg. 

An  oxyd  of  zinc,  mixed  with  hydrate  of  iron,  occurs  on  marmatite  at  Bottino  in  Tuscany,  whidi 
afforded  0.  Bechi  (Am.  J.  8d.,  IL  xiv.  62)  Zu  81-726.  Pe  47  460,  fl  20-826. 

Artif. — Mitsoherhch  has  observed  minute  six-sided  prisms  in  the  iron  furnaces  of  KSnigshiitte, 
in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegen ;  also  in  the 
furnaces  and  roaat-heaps  at  the  New  Jersey  zinc  mines ;  surface  drusy,  color  white  to  amber* 
jiellow  (Am.  J.  8d.,  II.  xiii  417);  hi  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem,  Pa., 
md  Newark,  N.  J.;  by  L.  Stadtmuller  at  the  iron  furnace  of  Tan  Deusenvillei  Mass.;  also  at 
other  furnaces  in  Europe  and  America. 

177.  MASSIOOT.    Bleigliltte.    Lead-ochre.    Plumbic  Ochre.    Oxyd  of  Lead.    Plomb  ozid6. 

Massicot  Buot,  Mm.,  346, 1841. 

Orthorhombic  and  iBometric  (artif.).  Massive ;  structure  scaly  crystalline, 
or  earthy. 

H.=2.  G.=:8-0;  7-88-t-98,  from  Mexico,  Pugh;  9-2— 9-36  when 
pure.  Lustre  dulL  Color  between  sulphur  and  orpiment-yellow,  some- 
times reddish.     Streak  lighter  than  the  color.     Opaque.     Does  not  soil. 

Oomp.—^b= Oxygen  717,  lead  92*83= 1 00 ;  more  or  less  impure.  Analyses :  1,  John  (Schw. 
J.,  It.  219,  xxxiL  ]06j ;  2,  3,  Pugh  (Ann.  Ch.  Pharm..  a  128): 


^b 

C 

|Pe,Ca 

gi 

1. 

2.  Mexico 

3.  " 

89-10 
92-91 
92-40 

3-84 
1*»8 
138 

0-48 

Fe  6-67 

"  4-86 

2-40=96-82  John, 
(r.,  8  and  loss  0-14  Pugh. 
0-14^        "        1-23  Pugh. 

The  spedmena  analyzed  by  Pugh  were  fh)m  the  mine  of  Guillermo,  near  Perote,  in  the  distrid 
of  Vera  Cms,  where  native  lead  also  is  reported  to  occur  in  galena. 

Pyr.,  etc — ^B.B.  fuses  readily  to  a  yellow  glass,  and  on  (£arcoal  is  easily  reduced  to  metaHio 
lead. 

Obs.— It  is  said  to  occur  at  Badenweiler  in  Baden,  in  quartz.  Grerolt  states  that  it  has  been 
ejected  from  the  volcanoes  of  Popocatepetl  and  Jztaccituall,  in  Mexico.  It  is  found  in  many 
places  in  the  provinces  of  Chihuahua  and  Cohahuila  in  considerable  quantities,  having  been  col* 
looted  along  the  streams  between  Oerulvo  and  Monterey,  being  supposed  to  come  from  the  range 
of  mountains  runnmg  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic  inches  in 
size)  are  between  orpiment  and  sulphur-yellow  in  color,  and  glisten  like  a  gp'anular  mica  of  a 
nearly  golden  color.  The  natural  surface  is  slightly  crystalline  and  shining,  and  when  broken  it 
shows  a  scaly  texture  (Bailey  in  A^n.  J.  Sd.,  II.  viiL  420). 

Oocurs  also  at  Austin's  mines,  Wythe  Co.,  Ya. 

Artif. — Artificial  crystals  have  been  obtained  among  Airnace  products  and  by  direct  chemical 
methods,  as  weU  as  from  fhsion,  which  were  orthorhombio  (rhombic  octahedrons,  etc.);  and 
others  that  wore  isometric  (cubes,  dodeoahodrons,  eta). 

178.  BCBLAOONrrE.    Kupfersohwarze  Wenkf  Bergm.  J.,   1789.    Bkck  Oxyd  of  Copper; 
Black  Copper.    Melaconite  Buot^  Min^  326,  1841.    Tenorite  Semmolii,  Opere  Minori,  45,  ^apoli, 

1841,  BuU.  0.  Ft.,  xilL  200,  1841-42.    Melaoonisa  A.  Soaeehi,  Distrib.  Sist  Min.,  40,  Ks^ 

1842.  Melaoonite  Dana,  Min.,  518,  1860 
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iBometric  and  orthorhombic  (artif.).  Earthy;  massive;  pulverulent; 
also  in  sliining  flexible  scales.  Karely  in  cubes  with  truncated  angles 
(pseudoraorphous  ?). 

H.=3.  G.=6-25,  massive,  Whitnev ;  6-952,  ib.,  Joy.  Lustre  metallic, 
and  color  steel  or  iron-gray  when  in  thin  scales  ;  dull  and  earthy,  with  a 
black  or  grayisli-black  color,  and  ordinarily  soiling  the  fingers  when  massive 
or  pulverulent. 

Var.— 1.  Barthj-lslack,  Bometimes  under  the  forms  of  ciystals.  2.  In  soales,  with  a  metallio 
fautre. 

Oomp. — Ga  0,  or  6u  0*  (the  latter  for  the  orthorhombic) = Oxygen  20*16,  copper  79*86=100. 
Analyses:  1,  2,  Joy  (Fogg.,  Izxz.  287);  3,  id.  (Ann.  Lya  N.  Y.,  viiL  121) : 

On  Fe         Ca         Si 


99-46 

=99-45  Joy. 

[95-20] 

119 

0*23 

3-38=100  Joy. 

3.        " 

9306 

107 

0*22 

3*08=97*43  Joy. 

Pyr.,  etc. — B.B.  in  O.F.  infusible ;  other  reactions  as  for  cuprite  (p.  134).  Solnble  in  muriatio 
and  nitric  acids. 

Obs. — ^Found  on  lava  at  Vesuvius  in  scales  from  a  twentieth  to  a  third  of  an  inch  across,  often 
hexagonal  and  sometimes  triangular  (Semmola) ;  and  also  pulverulent  (Sacdii,  who  uses  the  name 
melaooniiie  for  the  mineral).  Common  in  the  earthy  form  about  copper  mines,  as  a  result  of  the 
decomposition  of  chalcop^te  and  other  copper  ores.  Abundant  thus  at  the.  Ducktowu  mines 
in  Tennessee,  and  also  formerly  at  Copper  Harbor,  Keweenaw  Point,  L.  Superior.  At  the  latter 
place  a  vein  afforded,  some  years  since,  40,000  Iba  of  this  ore.  Imbedded  in  its  mass  there  wert» 
numerous  perfect  crystals,  having  the  form  of  cubes  with  truncated  angles.  These  crystals  have 
been  regarded  as  pseudomorpha  after  cuprite  by  Teschemacher,  Hayes,  and  others.  J.*D.  Whitney 
has  pronounced  them  (Bep.  L.  Sup.,  ii.  99)  original  crystals  of  the  species,  on  the  ground  that  the 
red  copper  now  in  the  vein  occurs  only  in  octahedrons. 

Artul — Beoquerel  obtained  tetrahedral  crystals  by  fusing  ozyd  of  copper  with  potash  (Ann.  Oh. 
Phy^  IL  102);  and  Jenzsch  has  de&cribed  (Fogg.,  cvii.  647)  orthorhombic  crystals,  found  in  the 
hearth  of  a  calcining  furnace  at  Freiberg,  having  /A/=99''  89',  /Ai=126<»  29 ,  /a  l-t=l22''  58', 
/A  I-{=1 13''  58',  approaching  the  angles  of  brookite,  and  showing  a  relation  of  this  oxyd  of  copper 
to  the  deutoxyds ;  /A /in  brookite  being  99"  So',  and  /a  ^=126*  15'. 

MarcylUe  Shepard  (Marcy's  Ezpl  Bed  Biver,  135,  1854,  Shep.  Min.,  1857,  405)  is  an  uncertain 
mixture  from  the  Bed  Biver,  near  the  Wachita  Mts.,  Arkansas.  Shepard  made  it  (L  c.)  a  mixed 
hydrous  chlorid  and  oxyd  of  copper,  as  if  containing  atacamite.  Specimens  put  by  him  into  the 
hands  of  S.  W.  Tyler  for  analysis  were  found  to  contain  (Am.  J.  Sd,  IL  xlL  11 1)  63*42  p.  o.  of 
copper  and  17*22  of  sulphur,  with  a  "  supposed  "  amount  of  oxygen  and  water  set  down  at  8  of 
o^^gen  and  9  of  water,  whence  it  is  supposed  to  consist  of  oxyd  of  copper  (Cu  0)  39*70,  sulphid 
of  copper  (On  S)  47*70,  with  9  of  water.  It  is  evidently  a  result  of  the  alteration  of  a  sulphid  of 
eopper. 


2.  SESQUIOXTDS. 


179.  CORUNDUM.    Corindon  (= Sapphire,  Oomndum,  and  Emery  united)  iSt,  Glib.  Aww^  sl 
187,  1806,  Lucas  TabL,  L  267,  1806. 

Khomboliedral.  IiAJR=z86^  4',  6>Airif)=122°  26';  (122°  25',  Kok- 
wharof);  a=l*363.  Observed  planes:  rnombohedrons, -J-,  ^^  l(-ff))  —2, 
-1 ;  pyramids,  f  2  (f.  137,  139,  140,  and  plane  r  in  f.  138),  ^2,  2-2,  4-2, 
1-2, 4-2,  iJL2,  8-2,  9-2 ;  scalenohedrons,  f  J,  f,  i»  (=-^4,  |^,  fj) ;  also  7, 
t-2,  i-f  ,  0. 
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139 


•^^^zzirA 


<s 


Oh 

Oh 

Oh 

<?A2-2 

<?A4-2 

<?A4-2 

<?AH 

OAif+ 

f2A  ■  - 

2-2  A 

i-2hli 

*-2A4-2 

2   A2 


=152° 

W 

=141 

48 

=107 

38 

=110 

9 

=118 

49 

=100 

24 

=120 

59 

=121 

58 

>yr.=128 

1  2 

"  =124 

=136 

58 

=151 

11 

=  78 

45 

Cleavage :  basal,  Bometimes  perfect, 
but  interrupted,  commonly  imperfect 
in  the  blue  variety ;  also  rhombonedral. 
Large  crystals  usually  rouffh.  Twins : 
composition-face  H.  Also  massive 
granular  or  impalpable ;  often  in  layers  from  composition  parallel  to  H. 

H.=:9.  G.=3*909— 4-16.  Lustre  vitreous;  sometimes  pearly  on  the 
basal  planes,  and  occasionally  exhibiting  a  bright  opalescent  star  of  six  rays 
in  the  direction  of  the  axis.  Color  blue,  red,  yellow,  brown,  gray,  and 
nearly  white;  streak  uncolored.  Transparent — ^translucent.  Fracture 
conchoidal — uneven.    Exceedingly  tough  when  compact. 

Oomp.,  Var, — Pore  alumiDa  %l=0x7gen  46*6,  aluminum  53*4=100. 

There  are  three  auhdirisions  of  the  species  prominently  recognized  in  the  arts,  and  until  early 
In  this  century  regarded  as  distinct  species ;  but  which  actually  differ  only  in  purity  and  state  of 
crystallization  or  structure.  Haiiy  first  (in  1805)  formally  united  them  under  the  name  here  ao- 
oepted  for  the  spedes,  though  the  fact  that  adamantine  spar  and  sapphire  were  alike  in  crystallisa- 
tion did  not  escape  the  early  crystallographer  Bom^  de  Lisle,  and  led  him  to  suggest  their  identity. 

Var.  1.  Sapphirr.— 'YocivSoj  (bluish  S.)  Gr.]  Hyacinthos  (id.)  P/tn.,  xxxvil  44;  Asteria  (tho 
asteriated)  id,,  zxxvil  49.  Jacut  Arab.  [fr.  name  in  India,  and  thence  Hyacinthus  VeL  (?)  King]. 
'Avdpa^  (red  &,  the  Greek  meaning  burning  coal)  pt,  TheopJu*.  Carbunculus,  Lychnis  (red  ^.X  pt, 
Pttn.,  zxxril  26,  29.  Saphir,  Sapphirus,  Wall,  Mm.,  116;  Orientalisk  Rubin,  id.,  117,  1747. 
T^l^ie  JJ.,  Tr.,  1801.    Oorindon  hyalin  51,1805. 

Includes  the  purer  kinds  of  fine  colors,  transparent  to  translucent,  useful  as  gems.  Stones 
are  named  according  to  their  colors;  true  Ruby,  or  OrieTUal  Ruby,  red;  O,  Topas,  yellow;  0. 
Emeraid,  green ;  0.  Amethyst,  purple;  A  variety  having  a  stellate  opalescence  when  viewed  b 
the  direction  of  the  vertical  axis  of  the  crystal,  is  the  Asteriated  Sapphire  {Asteria  of  Pliny).  The 
ruby  sapphire  was  probably  included  under  the  &^epu(  of  Theophrastus,  and  the  Carbuncidus  and 
Lychnis  of  Pliny. 

2.  Corundum. — Adamas  Siderites  P/t».,  xzxviL  15.  Earund  Hind,  Oorivindum,  Corivendum 
(fr.  India),  Woodw,,  Oat.  Foss.,  1714,  1725.  Adamantine  Spar  (fr.  India)  Black,  178- ?  according 
to  Greville  and  Klaproth  (v.  seq.).  Demantspoth  Klapr,,  Mem.  Acad.,  Berlin,  17^6-87,  Berlin, 
1792 ;  Beitr.,  L  47,  1795 ;  Wem,,  Bergm.  J.,  L  875,  390,  1789.  Spath  adamantin  Deiameth.,  J.  de 
Phys.,  XXX.  12,  1787 ;  Mauy,  ib.,  198.  Ck>rundum  OreviUe,  PhiL  Trans.,  1798.  Oorindon  iT.,  Tr, 
1801.    Oorindon  harmophane  if.    Oorindon  adamantin  Brtmgn,,  Mln.,  1429,  1807.    Korund  Germ, 

Includes  the  kinds  of  dark  or  dull  colors  and  not  transparent,  colors  light  blue  to  gray,  brown, 
and  black.  The  original  adamantine  spar  from  India  has  a  dark  grayish  smoky-brown  tint,  but 
ereenish  or  bluish  by  transmitted  light,  when  translucent,  and  either  in  distinct  crystals  often 
targe,  or  doavable-massive.  It  ia  ground  and  used  as  a  polishing  material,  and  being  purer,  ii 
Aiperior  in  this  respect  to  emery.  It  was  thus  employed  in  ancient  times,  both  in  India  and  Europe.  * 
The  *'  Armenian  stone  "  below  is  supposed  by  King  to  have  been  corundum  rather  than  emery. 

8.  EuRRT. — *AvoVii  i(  ^Aofte^iai  [srArmenian  Whetstone],  Theophr,  L/id^tc  Dioscor^  v.  16ft 
Nazium  (fr.  Naxos)^  Naxiuim  ex  Armeni«|  Plin^  zxxvi  10.    Pyrites  vivus  (7)  PUt^  xzzvi  30 
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umyriB,  Smuls,  Agric,  Fobs.,  1546.  Smergol,  Smiris  ferrea,  TTo/l,  Min..  26t,  1T47.  Smirge], 
Bchmirgel,  Germ.    Emeril  J£,  Tr.,  1801;  Corindon  granuleuz  iT,  1805. 

Includes  granular  corundum,  of  block  or  grayish-black  color,  and  contains  magnetite  or  hema* 
tite  intimately  mixed.  Feels  and  looks  much  like  a  black  fine-grained  iron  ore,  which  it  was  long 
oonsii^ered.  There  are  gradations  firom  '^he  evenly  fine-grained  emery  to  kinds  in  which  the 
corundum  is  in  distinct  crystals.    This  last  s  the  case  with  part  of  that  at  Chester,  Massachusetts. 

The  following  are  analyses  by  J.  Lawrence  Smith,  taken  from  elaborate  papers  in  the  Am.  J.  Sd, 
tL  X  354,  zi  53,  zliL  83.  The  cdumn  of  hardness  gives  the  effective  abrasive  power  of  the  pow* 
dared  mineral,  that  of  sapphire  being  100 ;  Mag.  stands  for  Magneiiie: 


H. 

G. 

£1 

Mag. 

Ca 

Si 

£[ 

1.  Sapphire^  India 

100 

4-06 

97-61 

1-89 

0-80 

=100-20. 

2.  Bvln/, 

India 

90 

97-32 

1-09 

1-21 

=99-62. 

8.  Cbnmdum,  Asia  Minor 

"• 

8-88 

92-39 

1-67 

1-12 

2-05 

1-60=98-83. 

4.          « 

Kicaria 

85  • 

3  92 

87-62 

7-50 

0-82 

2-01 

0-68=99-53. 

6.          •* 

Asia 

60 

3-60 

86-62 

8-21 

0-70 

3-85 

1-16=101-04. 

e.        " 

India 

68 

3-89 

93-12 

0-91 

102 

0-98 

2-86=98-87. 

n. 

u 

65 

3-91 

84*56 

706 

Pe 

83-26 

120 

4-00 

3-10=99-92. 

8.  Emery,  Ku^ah 

57 

4-28 

6.S-60 

0-92 

1-61 

1-90=101-18. 

9.       " 

Samoa 

66 

8-98 

70-10 

22-21 

0-62 

4-00 

2-10=99-03. 

10.       " 

Nicaria 

60 

3-75 

7106 

20  32 

1-40 

4-12 

2-53=99-43. 

11.       « 

Kulah 

63 

4*02 

63-00 

30-12 

0-60 

2-36 

8-36=98-34. 

12.       " 

Gumuch 

47 

3*82 

77-82 

8-62 

1-80 

8-13 

3-11=99-48. 

13.       " 

Naxos 

46 

3-75 

68  53 

24-10 

0-86 

3-10 

4-72=101-31. 

14.       " 

Nicaria 

46 

8-74 

76-12 

13-06 

0-72 

6-88 

3-10=98-88. 

16.       « 

Gumudi 

42 

4-31 

60-10 

83-20 

0-48 

1-80 

5-62  =  101-20. 

le.     " 

Kulah 

40 

8-89 

61-05 

27-16 

1-30 

9-63 

2  00=101*13. 

17.       " 

Ohestet 

33 

44-01 

60-21 

313 

und. 

18.       " 

M 

40 

50-02 

44-11 

8-25 

u 

19.       " 

M 

39 

61-92 

42"25 

6*46 

u 

20.       " 

tt 

46 

74-22 

19-81 

6-43 

M 

2L       " 

U 

— 

84  02 

9-63 

4-81 

i( 

Dr.  0.  T.  Jackson  makes  the  formula  of  emery  ^e  £1,  and  puts  the  mineral  in  the  spinel  family. 
Bat  neither  microscopic  nor  chemical  investigations  appear  to  sustain  this  view. 

Psnr.,  eto<— B.B.  unaltered;  slowly  dissolved  in  borax  and  salt  of  phosphorus  to  a  clear  glass, 
which  is  colorless  when  free  from  iron ;  not  acted  upon  by  soda.  The  finely  pulveri7.ed  mineral, 
after  long  heating  with  cobalt  solution,  gives  a  beautifUl  blue  color.  Not  acted  upon  by  acids, 
but  converted  into  a  soluble  compound  by  fusion  with  bisulphate  of  potash  or  soda.  Friction 
excites  electricity,  and  in  polished  specimens  the  electrical  attraction  continues  for  a  considerable 
length  of  time. 

Obs,  —This  species  is  associated  with  crystalli*ie  rocks,  as  granular  limestone  or  dolomite, 
gneiss,  granite,  mica  slate,  chlorite  slate.  The  fine  .sapphires  are  usually  obtained  from  the  beds 
of  rivers,  either  in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by  grains  of  mag- 
netic iron  ore,  and  several  species  of  gems.  The  emery  of  Asia  Minor,  according  to  Dr.  Smith, 
occurs  in  granular  limestone. 

The  best  ruby  sapphires  occur  in  the  Tapelan  mountains,  near  Sjrrian.  a  dly  of  Pegu,  and  in  the 
kingdom  of  Ava;  smaller  individuals  occur  near  BiHn  and  Merowitz  in  Bohemia,  and  in  the  sand 
of  tiie  Expailly  river  in  Auvergne.  Blue  sapphires  are  brought  from  Ceylon ;  this  variety  was 
called  Salamsiem  by  Werner.  Corundum  occurs  in  the  Carnatic  on  the  Malabar  coast,  in  the 
territories  of  Ava,  and  elsewhere  in  the  East  Indies ;  also  near  Canton,  China.  At  St.  Gothard, 
it  occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white  compact  feld- 
spar.  Adamantine  spar  is  met  with  in  large  coarse  hexagonal  pyramids  on  the  Mflabar  coast,  and  in 
Gellivara,  Sweden.  Emery  is  found  in  large  boulders  at  Naxos,  Nicaria,  and  Samoa  of  the  Grecian 
islands;  also  in  Asia  Minor,  12  m.  £.  of  Ephcsus,  near  Gumuch-daghf  where  it  was  discovered 
iu  situ  by  Dr.  J.  Lawrence  Smith,  associated  with  margarite,  cbloritoid,  pyrite,  calcite,  etc,;  and 
also  at  Kulah,  Adula,  and  Manser,  the  last  24  m.  N.  of  Smyrna ;  also  with  the  nacrite  (?)  of  Cum- 
berland, England.  Other  localities  are  in  Bohemia  near  Pecschau ;  in  the  Ural,  near  Katharinen- 
borg ;  and  in  the  Dmen  mountains,  not  £Eur  from  Miaak ;  Frederidc  Valley,  Australia. 

In  N.  America,  in  Maine,  at  Greenwood,  in  cryst  in  mica  schist,  with  beryl,  zircon,  lepidolite, 
rare.  Iu  MassarJiueetts,  at  Chester,  corundiun  and  emery  in  a  large  and  valuable  vein,  consisting 
mainly  of  emery  and  magnetite,  associated  with  diaspore,  ripidoUte,  margarite,  eta ;  the  corun* 
lorn  occasionally  In  blue  bi-pyramidal  crystals.  In  GonnecUcut,  at  W.  Farms,  near  Litchfield, 
n  pale  blue  ciystals ;  at  Norwich,  with  sillimanite,  rare.  In  New  York,  at  Warwick,  bluish  and 
piidE,  with  spinel,  and  often  in  its  cavities;  Ami^,  white,  blue,  reddish  crystals,  with  spinel  and 
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lutfle  in  gran,  limestone.  In  New  Jeney,  at  Newton,  blue  crystals  in  gran.  limestone,  with  gnis 
groen  hornblende,  mica,  tourmaline,  rare ;  at  Yemen,  near  State  line,  red  crystals,  often  seTeml 
inches  long.  In  PeinnsylioamicL^  in  Delaware  Ck>.,  in  Aston,  near  Tillage  Green,  in  large  crystalA; 
at  Mineral  Hill,  in  loose  cr^st. ;  in  Chester  Co.,  at  Unionville,  abundimt  in  crystals,  some  m&pses 
weighing  4,000  lbs.,  and  crystals  occasionally  4  in.  long,  with  tourmaline,  margarite,  and  albice. 
In  Jn,  Carolina^  in  Buncombe  Ck>.,  blue  massive,  deavable,  in  a  boulder ;  in  Gaston  Co.,  cryetalt 
and  massive  corundum.  In  Georgia^  in  Cherokee  Co.,  red  sapphire.  In  CkHtfomiOj  in  Los  Angelea 
Co.,  in  the  drift  of  San  Frandsqueto  Pass.  In  Ckmadct^  at  Burgess,  red  and  blue  crsrstals.  A  so- 
called  emery  f^om  Arrowsic  Maine,  ground  and  sold  under  this  name^  is  nothing  but  massife 
garnet,  much  of  it  mixed  with  hornblende. 

Bed  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  perfect  in  traas- 
parency  and  color,  has  been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldom 
exceed  half  an  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of  the 
pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit  jioigt,*'  with  a  diameter  of  about  an  indi, 
are  said  to  be  in  the  possession  of  the  king  of  Anacan.  Transparent  blue  sapphires  are  some- 
times over  three  inches  long. 

The  sapphire  of  the  Greek  {oav^cip>s)  was  the  lapis  lazuli,  whidi  agrees  with  the  character 
given  it  by  Theophrastus,  Pliny,  Isidorus,  and  others.  Pliny  remarks,  ^'Sspphirus  cceraleufl 
est  cum  purpura,  nabens  pulveros  aureos  sparsos,"  partides  of  pyrite  which  are  frequently  dis- 
seminated through  lapis  hiizuli,  looking  like  gold.  The  andent  names  applied  to  the  species  have 
already  been  given  in  the  synonymy.    See  further  on  this  subject,  King  on  PrecUms  Stones. 

C  U.  Shepard,  alter  showmg  (Descr.  of  Em.  of  Chester,  Mass.,  London,  1865)  that  the  Chester 
emery  is  identical  dystallographically  with  corundum,  takes  Uie  precaution  to  propose  the  name 
emerUe  for  emery,  in  case  it  should  hereafter  be  established  as  a  distinct  spedes.  But  a  name 
thus  given  has  no  dalm  to  reooflmition. 

Alt. — Corundum  under  some  drcumstanoes  absorbs  water  and  changes  to  diaspore;  and 
perhaps  also  to  the  mioa-Uke  mineral  margarite.  It  is  also  replaced  by  silica,  forming  qyariz 
pseudomorphs. 

Artif.— Formed  in  crystals  by  exposing  to  a  high  heat  4  pts.  of  borax  and  1  of  alumina  (Ebel- 
men);  by  decomposing  potash  alum  by  charcoal  (Gaudin);  by  subjecting  in  a  carbon  vessel 
fluorid  of  aluminum  to  the  action  of  boric  acid,  the  process  yielding  large  rhombobedral  plates 
(Deville  &  Caron) ;  by  addition  to  the  last  of  fluorid  of  diromium,  affording  the  red  sapphire  or 
ruby,  or  with  less  of  the  fluorid  of  chromium,  blue  sapphire,  or  with  mudi  of  this  chrcme  fluorid, 
a  fine  green  kind ;  by  action  of  dilorid  of  aluminum  on  lime  (Daubree). 

18a  HEMATTTB.  'Ai/iarrnj^  [=:Blood-8tone]  pt  Theqphr.,  326  B.a;  Dioscor^  y.  143,  1.D 
40.  Hsomatites  pt  Kin.,  xxxvi  28,  38,  A.D.  77.  (1)  Galenie  genus  tertiom  omnis  metaUi 
inanisBimnm,  Germ.  Eisenglanz,  (2)  Hematites  pt=  Germ,  Blutstein,  Glaskopf^  Agric^  Interpr., 
466,  468,  1646.  (1)  Speglande  Jemmalm,  Minora  ferri  specularis,  (2)  Hsematites  ruber,  (8) 
Odira  rubra,  TToZL,  269-266,  1747.  Rotheisenstein.  (1)  Jammalm  tritura  rubra,  Speglande 
Eisenglimmer,  (2)  Hematites  ruber,  (3)  Ochra  pt,  OrcnsL,  178-185, 1758.  Specular  Iron;  Red 
Hematite,  Bed  Ochre.  Per  speoulaire,  (*2)  Hematite  rouge,  Sangume,  Fr,  (1)  Eisenglans,  (2) 
Both  Eisenstein,  Bother  Glaskopf,  Bother  Eisenrahm,  Wbnk,  Bergm.  J.,  1789.  Iron  Glance, 
Bed  Iron  Ore,  Bed  Oxyd  of  Iron,  Micaceous  Iron  Ore.  (1)  Per  oligiste,  (2)  Per  oxydo  rouge, 
^.,  Tr.,  1801.    Hamatit  Hcuum,,  Haid.  Handb.,  552,  1845,  Hansm.  Handb.,  282,  1847. 

Eliombohedral.  R  A  J2=86°  10',  O  A  i2=122*'  30' ;  a=l-3591.  Ob- 
served planes :  rhombohedrons,  -jij-,  ^,  J-,  4^,  |,  1  {R)y  f ,  4,  -6,  -2,  -f ,  -|, 
-1,  -^,  -4,  -i,  -i,  H,  -i ;  scalenohedrons,  f,  f ,  1',  f ,  4',  4^^^  4»,  ^\  -J*, 
-3';  pyramids,  |-2,  f-2,  |-2,  JJ^2,  4-2;  prisms  /,  t-2,  i-|,  t-f ;  and  the 
basal  plane  O. 

O  A    2=107^  40'  2  A  2=68^  47'  R  A  f  2=154^  3' 

O  A  f  2=137  49  5  A  5=61  34  ^  A  i=143  55 

O  A  1-2=118  63  i  A  ^=143  7  ^  A  i-2=136  55 

O  A  1»=103  32  i  A  J=115  22  1»  A  i-2=162  41 

Cleavage:  parallel  to  R  and  O :  often  indistinct.  Twins:  contiposition- 
hiobR;  also  O  (f.  145  a).    Also  columnar — granular,  botryoidal,  and  stalac^ 
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titic  shapes;   also  lamellar,  laminsB  joined  parallel  to  0,  and  vaiiously 
bent — thick  or  thin ;   also  granulaiY friable  or  compact. 

H.=5'5— 6*5.     G.=4:*5— 5'3;  of  some  compact  varieties,  as  low  as  4*2. 
Lustre  raetalHc  and  occasionally  splendent ;  sometimes  earthy.    Color  dark 


UlA 


U4 


Elba. 


Elba. 


Bteel-gray  or  iron-black ;  in  very  thin  particles  blood-red  by  transmitted 
light;  when  earthy,  red.  Streak  cherry-red  or  reddish-brown.  Opaque, 
except  when  in  very  thin  laminse,  which  are  faintly  translucent  and  blood- 
red.  Fracture  subconchoidal,  uneven.  Sometimes  attractable  by  the 
raagnet,  and  occasionally  even  magnetipolar. 

Comp.,  Var. — Sosquiozyd  of  iron,  l^e=Ozygea  30,  iron  '70=100.  Sometimes  contAining  tita- 
Dium  and  magnesium. 

In  a  tabular  crTstalline  hematite  from  Yesnyius,  Rammelsberg  found  (Pogg.,  cvii.  453)  l^e  3*11 
and  Mg  0*74  ;  it  was  magnetic,  and  G.= 5*308;  the  hematite  may  have  contained  some  magnetite 
as  impurity.  Some  hematite  contains  titanium.  Crystals  from  Krageroe  afforded  Ramoielsberg 
(Pogg^  civ.  528)  ^'e  93-63,  Ti  :{-55,  to  3-26=100-44=i^e  ti+ 13  3Pe,  or  ^Fe  Ti)'^  0'+13  Pe. 

The  varieties  depend  on  texture  or  state  of  aggregation,  and  in  some  cases  the  presence  of  im- 
purities. 

Yar.  1.  Specular.    Lustre  metallic,  and  crystals  often  splendent,  whence  the  name  specular  iron, 

(b)  When  the  structure  is  foliated  or  micaceous,  the  ore  is  called  micaceous  hematite. 

2.  Compact  columnar;  or  fibrous.  The  masses  often  long  radiating;  lustre  submetallic  to 
metallic;  color  brownish-red  to  iron-black.  Sometimes  oaUed  red  Jiematiie,  the  name  hematite 
among  the  older  mineralogists  including  the  fibrous,  stalactitic,  and  other  solid  massive  varieties 
of  this  species,  lunonite,  and  turgite. 

8.  Bed  Ochreous,  Red  and  earthy.  Often  specimens  of  the  preceding  are  red  ochreous  on  some 
parts.    Reddle  and  red  chalk  are  red  ochre,  mixed  with  more  or  less  day. 

4.  Clay  Iron-stone;  ArgHlaceoua  hematite.  Hard,  brownish-black  to  reddish-brown,  heavy 
stone;  often  in  part  deep-red ;  of  submetallic  to  unmetallic  lustre;  and  affording,  like  all  the  pre- 
ceding, a  red  streak.  It  consists  of  oxyd  of  iron  with  clay  or  sand,  and  sometimes  other  impur- 
ities,   (h)  When  reddish  in  color  and  jasper-like  in  texture,  often  called  jaspery  clay  iron-stone. 

(c)  When  oolitio  in  structure  (consisting  of  minute  flattened  concretions),  it  is  the  lenticular  iron 
ore. 

Jlabiryte  is  a  schist  resembling  mica-schist,  but  containing  much  specular  ore  in  grains  or  scales 
or  m  the  micaceous  form. 

Breithaupt  states  that  some  rhombohedrons  of  hematite  have  a  magnetic  axis  crossing  obliquely 
the  vertical  axis,  passing  between  two  opposite  lateral  aus^les  (B.  H.  Ztg.,  xxv.  149) ;  and  further 
that  the  three  cleavages  of  Uie  rhombohedron  are  not  quite  e<^aL 

Pyr.,  etc, — B.B.  infUsible;  on  charcoal  in  R.F.  becomes  magnetic:  with  borax  in  O.F.  gives  a 
bead,  which  is  yellow  whUe  hot  and  ooloriess  on  cooling ,  if  saturated,  the  bead  appears  red  while 
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hot  and  jellow  on  cooling;  in  RF.  giyes  a  bottle-gjeen  color,  and  if  treated  on  rharooal  witk 
metallic  tin,  assumes  a  yitrlol-green  color.  With  soda  on  charcoal  in  R.F.  is  reduced  to  a  gra} 
magnetio  metallic  powder.    Soluble  in  oonoentrated  muriatic  add. 

Obs. — This  ore  occurs  in  rocks  of  all  ages,  The  specular  variety  is  mostly  confined  to  crystal 
line  or  metamorphic  rocks,  but  is  also  a  result  of  igneous  action  about  some  volcanoes,  asatVeso* 
▼ius.  llany  of  the  geological  formations  contain  the  argillaceous  variety  or  cky  iron-stone,  which 
is  mostly  a  marsh-formation,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water ;  but  this 
kind  of  day  iron-stone  (that  giving  a  red  powder)  is  less  common  than  the  corresponding  variety 
of  limonite  or  siderite.  The  beds  that  occur  in  metamorphic  rocks  are  sometimes  of  very  great 
thickness,  and,  like  those  of  magnetite  in  the  same  situation,  have  resulted  fh>m  the  alteration  of 
stratified  beds  of  ore,  originally  of  marsh  origin,  which  wore  formed  at  the  same  time  with  the  endos- 
ing  rocks,  and  underwent  metamorphism,  or  a  change  to  the  crystalline  condition,  at  the  same  time. 

Beautiful  crystallizations  of  this  spedes  are  brought  from  the  island  of  Elba,  which  has  afforded 
it  fVom  a  very  remote  period,  and  is  described  by  Ovid  as  ''  Insula  inexhaustischalybdum  generosa 
metallis."  The  surfaces  of  tiie  crystals  often  present  an  irised  tarnish  and  briUiant  lustre ;  the 
&oes  0  and  i  are  usually  destitute  of  this  tarnish  and  lustre,  and  may  therefore  assist,  when 
present,  in  determining  tiie  situation  of  other  planes  when  the  crystal  is  quite  complex.  St 
Oothard  affords  beautiful  spedmens,  composed  of  crystallized  plates  grouped  in  the  form  of  rosettes 
{Eisenrose),  and  accompanying  crystals  of  feldspar.  Near  Limoges,  Franco,  it  occurs  in  large 
crystals.  Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Vesuvius,  and  particularly  in 
Fossa  Gancharone,  on  Monte  Somma,  where  it  incrusts  the  ejected  lavas ;  also  formed  in  most 
recent  eruptions  about  the  ftimeroles;  in  that  of  1855,  in  fine  crystallizations  about  the  fumandet 
some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scacchi).  Arendal  in  Nor]pra.y,  Longban  in 
Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switzerland,  also  Gleator  Moor  in  Cumberland, 
afford  splendid  spedmens.  Red  hematite  occurs  in  reniform  masses  of  a  fibrous  concentric 
structure,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Harz.  In  Westphalia  it 
occurs  as  pseudomorphs  of  oaldte.  In  Brazil  it  is  associated  with  quarUg)  In  Chili  there  are 
immense  beds.  ^S 

In  y.  America^  widely  distributed,  and  sometimes  in  beds  of  vast  thi^nlss  in  rocks  of  the 
Azoic  age,  as  in  the  Marquette  region  in  northern  Michigan ;  and  in  Missom,  at  the  Pilot  Knob 
and  the  Iron  Mtn. ;  the  former  660  feet  high,  consisting  mainly  of  aii  Azoic  quartz  rock,  and  hav- 
ing specular  iron  in  the  upper  part,  tiie  iron  ore  in  heavy  beds  interlaminated  with  quartz ;  the 
latter  200  feet  high,  and  consisting  at  surface  of  massive  hematite  in  loose  blodcs,  many  10  to  20 
tons  in  weight ;  in  Arizona  and  New  Mexico. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value,  either 
crystallized  or  argillaceous.  Some  of  these  localities,  interesting  for  their  spedmens.  are  in  northern 
New  York,  at  Qouvemeur,  Antwerp,  Hermon,  Edwards,  Fowler,  Oanton,  eta;  Woodstodc  and 
Aroostook,  Me. ;  at  Hawley,  Mass.,  a  micaceous  variety ;  at  Piermont,  N.  H.,  id. ;  in  New  York, 
in  Oneida,  Herkimer,  Madison,  Wayne  Cos.,  a  lenticular  argillaceous  van,  constituting  one  or  two 
beds  in  the  Upper  Silurian ;  the  same  m  Pennsylvania,  and  as  far  south  as  Alabama ;  and  in 
Canada,  and  Wisconsin  to  the  west ;  in  North  and  South  Carolina  a  micaceous  variety  in  schistose 
rocks,  constituting  the  so-called  epeetUar  «eftt9<;  or  tidbiriie. 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  diffldrent  ooaniries.  The 
varieties,  especiaUy  the  specular,  require  a  greater  degree  of  heat  to  smelt  than  other  ores,  but  the 
iron  obtained  is  of  good  quality.  Pulverised  red  hematite  is  employed  in  polishing  metals,  and 
also  as  a  coloring  material  This  spedes  is  readily  distinguished  from  magnetite  by  its  rod  streak, 
and  from  turgite  by  its  mater  hardness  and  its  not  decrepitating  before  the  blowpipe. 

Named  hemalUe  ft'om  ai/ia,  hUfod^  it  seeming,  says  Theophrastus,  as  if  formed  of  concreted  blood. 
This  old  Greek  author  speaks  afterwards  of  a  second  kind  of  hematites  ('A<fi<irtri}c  i'»»^h),  which 
was  of  a  yollowish-white  oolor,  probably  a  yellow  ochro,  an  impure  form  of  limonite,  the  spedes 
long  called  brown  hematite. 

Alt. — ^By  deoxydatiun  through  organic  matter  forms  magneUU  or  protozyds ;  and  fVom  the  latter 
eomes  spathic  iron  by  combination  with  carbonic  acid ;  or  by  farther  deoxydation  through  sul- 
phuretted hydrogen  forms  pyriU.  By  combination  with  water  forms  limonite.  limoxiite,  mag- 
netite, and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Artil — Formed  in  crystals  by  the  action  of  steam  on  dilorid  of  iron,  regarded  as  the  probable 
method  of  origin  of  the  hematite  of  lavas ;  also  by  the  action  of  perchlorid  of  iron  on  lime 
(Daubr^);  by  the  action  of  a  stream  of  muriatic  add  gas  on  Fe,  the  application  being  made  very 
slowly,  lest  the  Pe  be  all  oonverted  to  chlorid. 

180  A.  Mabtitb.  (Martlt  BreiiK^  Char.,  233,  1832).  Martite  is  sesquiozyd  of  iron  under  an 
isometric  form,  occurring  in  octahedrons  like  magnetite  (f.  2),  and  supposed  to  be  pseudomor* 
phous,  mostly  after  magnetite.  H.=6— 7.  G.=4-809— 4*832,  Brazil,  Breith.;  406,  Pay  de 
Dome]  4*85,  Frassem,  Devalqne;  6-16,  Brazil,  Bamm.;  6*33,  Monroe,  N.  Y.,  Hunt  Lustre  tab> 
metallia  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  reddish-brown  or  purplish 
brown.    Fracture  conchddaL    Not  magnetic^  or  only  feebly  sa 
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The  erjBtals  are  Bometunes  imbedded  in  the  massiTe  sesquiozyd.  They  are  diatlngaished  firono 
vegnetite  by  the  red  streak,  and  yery  feeble,  if  any,  action  on  the  ma^etio  needle. 

ftnnd  at  the  localities  mentioned ;  also  in  Vermont  at  Ghittenden ;  m  the  Marquette  iron  region 
south  of  Li  Superior,  where  crystals  are  common  in  the  ore,  as  if  all  of  it,  or  the  gi  eater  part,  were 
marlite;  Bass  lake,  Canada  West;  at  Monroe,  N.  Y.,  in  a  rock  containing  quartz,  feldspar,  and 
hornblende,  and  imbedded  in  each  of  these  minerals ;  in  Moravia,  near  S<!h5nberg,  in  granite. 

The  martite  of  Monroe  contains  some  if'e,  Brush.  The  octahedral  crystals  from  Clutteuden,  Yt^ 
according  to  D.  Olmstead,  are  part  true  magnetite,  with  a  black  powder;  part  give  a  slightly  red- 
dish streak,  with  little  Fe ;  and  part  give  a  red  powder  and  contain  no  ^e. 

Whether  the  crystals  of  martite  are  original  crystals  or  peeudomorphs  is  still  questioned ;  but 
the  latter  seems  to  be  the  most  probable  view.  Pseudomorphism  after  magnetite  would  imply 
that  the  Marquette  ore  bed  was  once  all  magnetite  in  composition,  Fe'  0^  and  has  been  changed 
to  the  sesqniozyd,  Fe*  O",  by  an  addition  of  oxygen.  Rammolsberg  found  1  '88— 2':>0  p.  c.  of  prot- 
oxyd  of  iron  in  the  Brazil  cmtals.  The  octahedrons  from  the  fumeroles  of  Vesuvius  afforded 
BammelsbeTg  (Min.  Gh.,  159)  Fe  92*91,  fe  6*17,  Mg  0*82r=99  90.  The  crystals  fVom  Frassem, 
France,  contain  0*2  p.  a  of  sulphur,  which  suggests  that  theso  may  be  pseudomorphs  after  pyrite 

181.  MBNAOOANITB.  Specular  Iron  pt,  Kisensand  pt,  of  last  cent.  Menachanite  (fir. 
Oumwall)  Wm.  MeOregor,  J.  de  Phys.,  72,  162,  1791,  Crell's  Ann.,  1791,  and  Kirwan's  Min., 
1796  (making  it  to  consist  of  Iron  and  an  oxyd  of  a  probably  new  metal).  Elsenhaltige 
Titanerse,  Menakanit  {Cr,  Gomw.)  JTtopr.,  Beitr.,  a  226;  (fir.  Aschaffenberg)  ib.,  232,  235,  1797. 
ntane  oxyd6  ferrif^  ff.y  Tr.,  1 801.  Manaken  KarsL,  Tab.,  74,  1808.  Titaceisensteiu,  Titan- 
eisen,  Garm,  Titanic  or  Tltaniferous  Iron.  Crichtonite  (spelt  Craitonite)  Bowm^  Oat,  430, 
1813.  Azotomes  Fisenerz  (fir.  Qastein)  Mohs^  Grundr.,  ii  462,  1824.=KibdeIophau  v.  Kob.^ 
Schweig.  J.,  Izir.  1832.  Ilmenit  (fr.  L.  Ilmen)  A,  Z  Kupfer^  Kastn.  Arch.,  z.  1,  1827.  Mohsite 
(fir.  Dauphin^S)  Levy,  Phil.  Mag.,  L  221,  1827.  Hystatisches  Eisenerz,  Hystntite  (fir.  Arendal), 
BmOi^  Uib.,  64,  1830,  Ohar.,  236,  1832.  Basanomelan  (fr.  St  Gk>thard,=Kisenro8e)  v.  Kidb^ 
Qrundr.,  318,  1838.  Washingtonite  (f^.  Oonu«)  Shep.,  Am.  J.  Sci.,  zliii.  364,  1842.  Titaniofer^ 
rite  Chapm^  Min.,  1843.    Paracolumbite  (fir.  Taunton)  8h^„  ib.,  II.  xii.  209,  1861. 

Rhombohedral ;  tetartohedral  to  the  hexagonal  type.     H  A  Ii=86^  40' 

—86**  10',  86°  5',  Kose  and  Descloizeaux,  85°  69'  Mohs.    Observed  planes : 

rhombohedrons,  |,  l(-a),  -5,  -4,  -2,  -J;   pyra- 
^*^  mids,  f-2,  |-2,  -^-2,  which  are  nemihedral ;  also 

/,  i-2,  O.  Angles  nearly  as  in  hematite ;  O  A  Ii 
=122°  23',  and  Ji  A  f  2=154°  0'  when  Ii  A  i?= 
86°.  Often  a  cleavage  parallel  with  the  terminal 
plane,  but  properly  due  to  planes  of  composition. 
Crystals  usually  tabular.  Twins:  composition- 
face  O;  sometimes  producing,  when  repeated,  a 
form  resembling  f.  144.    Often  in  thin  plates  or 

laminsB ;  in  loose  grains  as  sand. 
H.=6— 6.    G.=4-5— 5.     Lustre  submetallic.    Color  iron-black.    Streak 

Bubmetallic,  powder  black  to  brownish-red.     Opaque.     Fracture  conchoi- 

dal.     Influences  slightly  the  magnetic  needle. 

Oomp.,  Var<— (Ti,  Fe)*  C  (or  hematite,  with  part  of  the  iron  replaced  hy  titanium),  the  pro 
portion  of  Ti  to  Fe  yaryioff.  Bammelsberg  writes  the  formula  j'e  l^+n  Fe,  which  is  equivalent 
to  (i  Fe +i  Ti)*  0*+*^  ^^  0*,  the  Fo*  0'  being  in  varying  proportions.  Sometimes  also  contain- 
ing magnesia  or  manganese,  whence  the  more  general  formula  (Ti,  Fe,  Mn,  Mg)'  O'. 

The  varieties  recognized  arise  mainly  from  the  proportions  of  iron  to  titanium.  They  have 
been  named  as  follows,  commencing  with  that  containing  the  most  titanium.  No  satisfactory 
external  distinctions  have  yet  been  made  out  : 

1.  KMdophane.  About  30  p.  c.  titanium  (anal  1).  In  crystals,  but  usually  massire,  or  in  thm 
plates;  R\Ii-S5''  69';  a=4-661,  ft*.  Oaateln,  Mohs;  4'723~4-736,  ib.,  Breith. 

1  OriehUmiU.    OompositioQ  e«8entially  like  that  of  the  preceding  (an'U.  2  and  28).    In  acati 


Digitized  by  VjOOQIC 


144 


OXTGEN  0011FOUMD6. 


rhombohedronfl,  with  basal' cleavage ;  /?Ai?=86''  62f;  -6  A -6=61' 27';   G.=4-79,  frcm  81 
Griatophe  (origiDal) ;  4'689,  same  compound  f^om  Ingelsberg,  Bamm.  (anaL  23) ;  lustre  bright 

3.  Ilmeniie,  26 — 30  p.  c.  titanium,  and  near  the  preceding  in  composition,  but  oontaining  man 
sesquioxyd  of  irou  (anaL  8-6,  27).  Crystallized  and  massive;  BAji=Sb°  43';  6.=4*tf95,  fr 
Ilmen  Mts.  (original),  Breith. ;  4*81—4*873,  ib.,  Ramm.  For  same  compoimd  fr.  Egersund,  4-741 
^4*7^1,  Ramm.;  fV.  Krageroe  4*701. 

4.  MenaccaniU,    About  25  p.  c.  of  titanium,  and  with  more  sesquioxyd  of  iron  than  in  the 

r ceding  (anal  7-10,  28,  29).    Massive,  and  in  grains  or  as  a  sand  (Eisensand).    G.=-4-7— ri-fl^ 
near  Menaccan,  Cornwall  (orig.).     Similar  compound  from  Iserwiese,  4*676— 4'7 62,  Ramm. 
(Jserine?) 

6.  Byatatitt,  15—20  p.  c.  titanium,  and  much  Fe  (anaL  11-14).  /?Ai?=86*'  10';  a.=5,  fr 
Arendal  (orig.).  Washingtoniie  belongs  here  (anaL  13,  14.  .SO).  Occurs  in  large  tabular  rather 
dull  orystala ;  B  a  i?=86**  approximately ;  G.=4-963,  fir.  Westerly,  B.  L,  and  6'016,  fir.  litchlield. 
Ot  (orig.),  Sliepard;  for  latter,  4*986,  Bamm. 

6.  Uddevaliiie  D.  About  10  p.  a  titanium  and  70  p.  c.  of  Fe  (anal  16).  The  AschafTenbeig 
titanic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.=4*78. 

7.  Basanomelan  (Eisenroae  of  the  Alps).  6  to  b  p.  c.  Ti,  and  75  to  83  of  Fe  (anaL  17).  G  = 
4*95—5*21.    It  is  properly  a  titaniferous  hematite. 

8.  Krageroe  hematite.    Containing  less  than  3  n.  &  of  titanium  (anal.  36). 

9.  Magtiesicui  Mfnaccanite;  Picrotitanite  1).  Contains  10  to  15  p.  c.  of  magnesia,  anaL  24; 
formula  (^e,  Mg)  Ti;  G. =4*293— 4*313.     Named  from  iriKpo?,  bitter,  in  allusion  to  the  ma^nt  da. 

The  Moheiie  is  of  uncertam  locality  and  composition.  The  occurring  rhombohedron  affords  tha 
angle  78**  45'  (Levy);  crystals  tabular;  in  twins;  no  dcavage  observable. 

The  loose  Jronsand  of  Iserwiese,  called  iserinef  is  in  part,  at  least,  in  isometric  octahedrons ; 
and  the  trappisches  Eiaenerz^  Breith.,  is  similar.    See  Isehine  beyond. 

ParacolwnJbite  is  an  iron-black  mineral  trom.  1  m.  ti.W.  of  Taunton,  Mass.,  having  H.  about  6. 
Pisani  has  proved  it  to  be  of  this  species.    He  found  G. =4*353,  H.  4*5. 

Analyses :  1,  v.  Kobell  (Schw.  J.,  Ixiv.  59,  245);  2,  ICarignac  (Ann.  Ch.  Phys.,  Ill  xiv.  50) ;  3, 4, 
Uosar.der  (Ak.  H.  Stockh.,  1829,  220,  Pogg.,  xiil  211);  6,  Delesse  (Th^  sur  I'empL  de  TanaL, 
etc,  yu  46);  6,  H.  Rose  (Pogg.,  iiL  163) ;  7,  v.  Kobell  (L  c.) ;  8-12,  Mosander  (La);  13,  Kendall 
(This  Min.,  2d  edit,  527);  H  Marignao  (L  c.);  15,  Plantamour  (J.  pr.  Ch.,  zziv.  802);  16-18,  t. 
KobeU(Lc);  19,  T.  a  Hunt  (Bep.  G.  Can.,  1849,  1850,  105,  and  1863.  501);  20,  J.  Muller 
(Jahrb.,  1859,  775);  21,  22,  Damour  (Ann.  Ch.  Phys.,  IL  445);  23-36,  Baromelsberg  (Pogg.,  dv. 
i<»7,  andMin.Ch.,  406): 


¥i       Fe       t^ 


J.  Gastem,  KMeL 
a.  St  Christophe,  Orichi, 
8.  Bmen  Mts.,  IVinemU/e 
4.  "  '* 

6.  "  " 

6.  Sgersund  ^ 

n.  "  Menace 

8.  "  " 

9  "  *' 

la         "  " 

11.  Arendal,        HyeUOiJIe 

12.  "  " 

13.  Litchfield,  " 

14.  "  " 
16.  Uddewalla,     TUan,  L 

16.  Aschaffenberg,  ** 

17.  ScHweiz,    Baaanom, 

18.  "        manic  L 

19.  St  PauPs,  Canada 

20.  Mazhoven,  Bav. 

21.  Antioquia,  B.  Chioo 

22.  **        Cienaga 


6900 

52«27 

46*92 

46*67 

46*4 

43*73 

48*24 

42*67 

41*08 

89*04 

24*19 

28*69 

25*28 

22-21 

16*56 

14*16 

12-67 

10*0 

48*60 

61*60 

67*09 

48*14 


Sp.gr. 

28.  Ingelsberg  4*689 

24.  Warwick,  N.  T.  4*313,  4*298 
26.  Bmen  Mts.  4*81,  4*878 

26  Egersund  4*744,  4*791 


4*26 
1*20 
10*74 
14*71 
40*7 
42*70 
28*66 
23*21 
25*93 
29*16 
63*01 
68*61 
51*84 
6907 
71*26 
75*00 
82*49 
88-6 
10*42 


*i 

68*03 
67*71 
46*93 
61*80 


36*00 
46-58 
87*86 
35-37 
14-1 
13*67 
27-91 
29*27 
29-04 
27*23 
19*91 
18*90 
22-86 
18*72 
11*32 
10*04 
4*84 
1-6 
87*06 
41*79 
42*11 
60*17 

Fe 

2*66 

14*30 
8*87 


An     Ag      Ga 

1.65 =100KobelL 

=100  Marignac. 

2-78     1*14   =99*39  Mosander. 

2*39    0*60     0-25,  €r  0*38,  Si  2*8()=100*17  IC 

0*6,  Sn  0*5,  ^b  0*2=101*4  Del 

=100  Bose. 

=99*81  KobelL 

0*60,  €r  0*33,  Si  1*65=98-76  M. 

0*49, tt,€e  0*58,  Si  0*07  =99*18  IC 
0*21     2*30    0*90,  €r  012,  Si  0-81=99*13  M. 

0*83,  Si  1*17=99*29  M. 

0-86,  €r  0*44,  Si  1*88=100-28  M. 

=99*98  KendalL 

=100  Marignaa 

,  P.  Si  loss  1*87  Plantamour. 

0-80 =100  KobelL 

=100  KobelL 

«r. =100  KobelL 

3-60   =99*68  Hunt 

0*30,  3fcl,  Si  2*47=10016  MQUer 

0*80   =100  Damour. 

1*69 =100  Damour. 

t^       ftn    ftg  t'efi:!^ 

88*30  4*80     1*66=99-94  1  : 0 

26*82  0-90  18-71=99-14  1  :  0 

36*62  2*72     0*59=100-06  •  :  1 

39-88  ir.      0*40=100*40  9  :  ] 
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S7.  Kngerdo 

28.  Iserwiese 

29.  ** 

30.  Litchfield,  Gt 

31.  Eisenach 

32.  Snaram 

83.  Binneu  YaL 

34.  St  Gothard 

35.  Krageroe 


4-tOl 
4-762 
4*676 
4-986 
6-060 
4-943 


46-92 
37-13 
42*20 
23-72 
16-20 
10^2 


6-127,  6-150(1)  9-18 

6-187,  5-209       9-10 

6*2406  3-56 


¥e       ]^e  An      % 

U-48  39-82  1-22=99-60 

28-40  29-20  8-01  2-97=100-71 

23-86  80-67     1-74     1-57=99-44 

58-71  22-39  0-26  0-50=100-57 

69-91  12-60  0-77  055=10003 

77-17       8-52  1-33,  il  1-46=98-50 

81-92       8-60 =99-70 

88-41       7-68  0-44      tr.  =100-68 

98-63       2-26  =100-44 


to 


Batb. 

9  :  1 
8  :  1 

1 

!   1 

3 

4 
.4 
;  4 
IS 


With  the  analyses  28  to  85  the  ratio  of  ^e  fi  to  Fe  is  giyen  in  the  last  column,  from  Rammelsberg^ 
who  writes  the  formula  for  23,  24,  fe  ii ;  for  25,  6  f'e  ti  +  ^e ;  for  26,  9  Po  f  i+l^e,  and  so  on 
But  calculating  the  ratio  between  the  metals  oombined  and  the  oxygen,  for  these  same  analysos^ 
*7ehaye: 


Ketals. 

Oxygen. 

Ratio. 

Metals. 

Oxygen. 

Eatio. 

nal 

.23, 

21-77 

82-11 

1  :  1-48 

Anal  30. 

20-52 

30-80 

1  :  1-60 

tt 

24. 

22-71 

84-64 

1  :  1-62 

"     31. 

20-29 

30-62 

1  :  1-61 

u 

25. 

20-67 

31-65 

1  :  1-60 

"     32. 

2014 

30-29 

1  :  1-50 

u 

26. 

20-09 

3211 

1  :  1-60 

"     33. 

2007 

30-14 

1  :  1-60 

u 

27. 

20-58 

31-48 

1  :  1-58 

"     34. 

20-23 

30-41 

1  :  1-60 

u 

28. 

21-17 

31-67 

1  :  1-60 

"     36. 

20-13 

30-22 

1  i  1  60 

u 

29. 

20-62 

31-64 

1  :  1-54 

These  ratios  are,  with  two  or  three  exceptions,  almost  exactly  2: 3,  which  shows  still  'better 
that  they  correspond  with  the  general/ormula  B'  0'.  Analyses  1  to  22  afford  this  same  ratio  and 
formula.  Rose  made  the  formula  m¥i  +  n  Pe,  assuming  that  the  ^o  obtained  in  the  analyses 
arose  from  the  oxydation  of  a  supposed  titanic  oxyd  (Ti*  0')  at  the  expense  of  the  Pe,  TMa 
view  is  not  sustained,  since  it  has  been  proved  that  the  ^e  exists  as  such  in  the  ore. 

For  other  analyses :  fr.  Harzburg  in  Qabbro,  Streng,  B.  H.  Ztg.,  xxiii  55 ;  fr.  Cape  do  Yard 
Cslea.  Silva,  0.  R.,  Ixr.  1867;  fr.  Lobauer  Berg,  £.  Galberla,  Ber.  Iris  Bread.,  1866,  136.« 

Paracolwmbite  afforded  Pisani  Ti  35-66,  l?e  3-48,  te  39-08,  M  gl-94,  Oa  206,  Si  and  insoluble 
matters  1 0-66,  ^  7'66  (Am.  J.  ScL,  XL  xxxvii.  359).  It  is  so  mixed  with  the  gangue  that  it  is  ex* 
tremely  difficult  to  obtain  it  pure.  A  menaccanite  found  at  Rsg'am&ki,  Finland,  contains  some  colum- 
bic  acid  replacing  part  of  the  titanic  (Pogg.,  cxxil  615). 

P3rr.,  etc. — B.B.  infusible  in  0  F.  although  slightly  rounded  on  the  edges  in  RF.  With  borax 
and  salt  of  phosphorus  reacts  for  irou  in  O.F.,  and  with  the  latter  tiux  assumes  a  more  or  less  in- 
tense brownish-red  color  iu  ILF. ;  this  treated  with  tin  on  charcoal  changes  to  a  yiolet-red  color 
whrn  the  amount  of  titanium  is  not  too  small.  The  pulverized  mineral,  heated  with  muriatic  acid 
is  slowly  disAolyed  to  a  yellow  solution,  which,  filtered  from  the  undecomposed  mineral  and  boilea 
with  the  addition  of  tin-foil,  assumes  a  beautiful  blue  or  violet  color.  Docomposed  by  fusion  with 
bisulphate  of  soda  or  potash. 

Obs. — ^The  principal  European  localities  of  this  species  have  been  enumerated  above.  One  of 
the  moat  remarkable  is  at  Elragerde,  Norway,  where  it  occurs  in  veins  or  beds  in  diorite,  which 
sometimes  afford  crystals  weighing  over  1 6  pouuds.  Fine  crystals,  sometimes  an  inch  in  diameter, 
occur  in  Warwick,  Amity,  and  Monroe,  Orange  Co.,  N.  Y ,  imbedded  in  serpentine  and  white  lime- 
stone, and  associated  with  spinel,  chondrodite,  rutUe,  etc. ;  also  4  m.  west  of  Edenville,  and  near 
Greenwood  fnmace  with  spinel  and  chondrodite ;  also  at  Chester  and  South  Boyalston,  Mass. 
Vast  deposits  or  beds  of  titanic  ore  occur  at  Bay  St.  Paul  in  Canada,  in  syenite ;  one  bed,  90  feev 
thick,  continues  on  in  view  for  300  feet,  and  probably  far  beyond ;  also  in  the  Seignory  of  St 
Francis,  Beance,  mixed  with  magnetite  as  a  bed  45  feet  thick  in  serpentine ;  G-. =4-56— 4-66;  also 
with  labradorito  at  Chateau  Richer.    Grains  are  found  in  the  gold  sand  of  California. 

181A  ISBRiTB.  (Titaneiseustein  pt,  Magnetischer  Elsen-Sand  pt.,  Wem.  Iserin  (fr.  Iser) 
Wem^  Letztcs  Min.,  26,  52,  1817,  Hoffm.  Min.,  iv.  '^58,  1817.  Oktaedri;  ches  Titaneisen-Oxyd 
Warn,  Iserin  BreWu,  Char.,  61,  1820.  Hc'xaedrisches  £isen-£rz  MohSj  Min.,  43(f,  1839.)  Iserite 
is  supposed  to  be  Isometric  titanic  iron,  and,  Uke  martite,  to  be  pseudomorphons.  Forms  like  f. 
a,  B,  6,  8. 

Analyses :  1,  Rammelsberg  (Min.  Ch.,  419);  2,  v.  Hauer  (Ber.  Ak.  Wien,  xix.  360) ;  8,  Edwards 
(Rep.  Brit  Assoc,  1865);  4,  Yogel  and  Rischauor  (Jahresb.,  1856,  840): 

*e  Mg 

26-00        1  -94= 1 00-60  Ramm. 
18-88        3-79=103-31  Hauer. 
31*10,  &  8-62,  Si  4-02=99-02  Edwards. 
11-79       =99-32  Y.  &  R. 


1.  Iserwiese 

67-19 

15-67 

2.  Flattensee,  Hung. 

30-71 

49-93 

8.  Mersey 

18-20 

42-08 

4.  Silberberg 

18-63 

63-00 
10 
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The  locality  of  Iserwiese  gave  the  name  to  this  mineraL  The  manic  iron-sand  is  partly  in 
octahedral  forms,  and  this  portion,  if  not  all,  is  tho  iserine.  Yet  it  is  still  doubtod  whether  the 
oiahedrons  are  regular  octahedrons,  or  whether  they  are  acute  rhombohedrons  with  truncated 
apices,  and  therefore  true  ihnenite.  The  Iserwiese  crystals,  as  analyzed  by  Rammelsberg  (aual 
l\  give  for  the  ratio  between  the  metals  and  oxygen  2  :  2*33,  which  is  much  more  oxygen  thar 
(he  formula  R^  0*  requires,  and  is  still  flirther  remote  from  that  of  magnetite.  The  ore  from  Sio- 
Fbk,  on  the  Platensee,  as  analyzed  by  v.  Hauer  (anal.  2),  affords  the  general  formula  (Fe,  Ti)'  0* 
+I»V  O"  equivalent  to  PeO  TiO^nFe'  0"  (or  te  Ti  +  Pe).  G.=4*817.  The  grains  were  ii 
part  octahedrons,  and  some  with  truncated  angles. 

The  sand  on  the  Mersey  comes  ft'om  the  shores  nearly  opposite  Liverpool,  and  is  mixed  with 
maffnetite.  This  is  indicated  in  the  analysis,  which  affords  the  formula  3  Fe  0,  Ti  O*  (or  3  (Fe, 
Tl)"  0*)  +  5  i'e  3Pe  (or  6  of  magnetite).  Minute  octahedrons  occur  at  Ballycrogan,  Mull  of  Cantyre, 
fiaiid  ftom  MQggelsee,  near  Berlin,  having  O.=6*075,  afforded  Bammelsberg  a  similar  composi- 
tion, but  with  only  6*2o  p.  c  fi,  it  giving  him  the  formula  Fe  0  Ti  0*+ 6  of  magnetite.  It  is  not 
stated  that  this  sand  is  octahedral.  The  ore  from  Silberberg,  near  Bodenmais,  in  Bavaria,  corre> 
aponds  nearly  to  4^  (Fe,  Ti)*  0*+ 8  Fe*  0*,  and  therefore  comes  under  the  general  formula  E*  0*. 

Waltershausen  has  obtained  fh)m  octahedral  crystals  of  an  iron-sand  from  Etna  (Yulk.  Gest 
121),  having  G.=4*43,  li  12*38  and  Pe  9218=104*66.  The  analysis  needs  repetition,  A.  Knop 
obtained  for  a  titanic  iron-sand  a  composition  corresponding  to  magnetite  in  atomic  ratio,  giving  the 
ratio  1 :  1*25  between  the  metals  and  oxygen.    See  under  Maqnetite. 

Iserine  is  reported  also  from  Bohemia,  Saxony,  Calabria,  Puy-de-Dome  in  France. 

182.  PBROFSKrm.    Perowskit  G,  Rase,  Fogg.,  ziviu.  668,  1839,  Beis,  UraL,  ii.  128. 

Isometric,  Rose  (fr.  Ural).  (Rhombohedral  ?).  Observed  planes  :  0,  i, 
1>  2,  t-f ,  H>  Hy  2-2^  3-3,  2-|,  |-f .  Habit  cubic ;  f.  1, 6, 16  ;  also  17,  except 
that  the  planes  are  t-f.  Rliombohedral,  Descl.  (fr.  Zermatt)  ;  with  ^A  jB 
nearly  90°.  Perhaps  dimorphous.  Cleavage :  parallel  to  the  cubic,  oi 
rhombohedral ;  faces  rather  perfect. 

H.«=5-5.  G.  =4-017,  fr.Achmatovsk;  4-03— 4-039,  fr.  Zermatt,  Damour; 
4*02,  fr.  Schelingen,  Seneca.  Lustre  metallic — adamantine ;  color  pale 
yellow,  honey-yellow,  orange-yellow,  reddish-brown,  grayish-black  to  iron- 
black  ;  streak  colorless,  grayish.     Transparent  to  opaque. 

Oomp^Ga+Ti)  0*=R'  0'=Titanic acid  69*4,  lime40-6=100.  Analyses:  1,  Jaoob8on(P< 
txiL  696);  2,  Brooks  (ib.);  3,  4,  F.  Seneca  (Ann.  Gh.  Pharm.,  dv.  371);  6,  Damour  (Ann.  d 
V.  vi6l2); 

ti         Ca        te 

1.  Aohmatovsk,  &2acft  68*96    39*20    2*06    %,  ]ifn  lr.= 100*22  Jaoobson. 

2.  "  hrown        69*00    36-76    479  "     O'll— 100*07  Brooks. 

3.  Sohelingen,  black  68*96    35*69    6*23=100*87  Seneca. 

4.  '*  '<  6980    35*94    6*99=101*23  Seneca. 
6.  Zermatt,  yellow         (|)  69*23    39*92    1*14=100*29  Damour. 

Fyr^  etc. — In  the  forceps  and  on  charcoal  infdsible.  With  salt  of  phosphorus  in  O.F.  dissolve* 
easily,  giving  a  greenish  bead  while  hot,  which  becomes  colorless  on  cooling;  in  RF.  the  bead 
changes  to  grayish-green,  and  on  cooling  assumes  a  violet-blue  color.  Entirely  decomposed  by 
boiling  sulphuric  add. 

Obs. — Occurs  in  small  crystals  or  druses  of  crystals,  all  of  dark  colors,  associated  with  crystal- 
tiaea  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural ;  at 
Schelingen  in  the  Kaiserstuhl,  in  white  or  yellowish  granular  limestone,  with  mica,  magnetite,  and 
i:Qrrodilore;  in  the  valley  of  Zermatt,  near  the  Findelen  glacier,  where  crystalline  masses  occur, 
in  talcose  schist,  as  large  as  the  fist,  and  the  interior,  if  not  the  whole,  is  of  a  light  yellow  color 
(showing  that  the  darker  shades  are  due  to  alteration),  along  with  garnet,  idocrase,  sphenc,  zircon, 
corundum,  rutUe,  titanic  iron,  serpentine,  etc. ;  at  Wildkreuzjoch,  between  Pfitsch  and  Pfundera 
in  the  Tyrol,  a  crystal,  probably  of  this  spedes,  having,  according  to  Hessenberg,  the  planes  O,  i; 
»-},  3-3,  '^4t  |-4>    Also  in  black  oubo-ootaliedrons  at  Magnet  Ck)ve,  Arkansas  (Shepard). 

Named  after  v.  Perofski  of  St  Petersburg. 

On  cryst.,  see  G.  Rose,  1.  c. ;  Kokscharof,  Min.  RussL,  I  197 ;  Hessenberg,  Min.  Not,  iv.  20 
Desdoizeauz.  Ann.  d.  M.,  Y.  ziv.  417.    If  the  forms  were  all  isometric,  they  would  still  be  closely 
isomorphons  with  the  rhombohedron  of  hematite. 

Arttt^Formed  in  crystals  by  making  lime  to  act  at  a  high  temperalnre  on  silicate  of  Utenkui 
(^wlmen). 
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8.  (X)MPOmrDS  OF  PEOTOXYDS  AND  SESQXnOXTDS. 

183.  SPINBI.. 

liometric.  Observed  planes :  1,  ij  (?,  2, 3-3.  Habit 
octahedral ;  f.  2,  7,  8,  20.  Faces  of  octahedron  some- 
times convex.  Cleavage:  octahedral.  Twins:  f.  50; 
composition-face  1. 

IL=8.  G.=3-5--4'l;  3-523,  Haidinger;  3-576,  red 
spinel.  Lustre  vitreous ;  splendent — ^neany  dull.  Color 
red  of  various  shades,  passing  into  blue,  green,  yellow, 
brown  and  black;  occasions^y  almost  white.  Streak 
white.  Transparent — ^nearly  opaque.  Fracture  con- 
choidal. 

Oomp.,  VaTi^— Obndsts  of  alamina  and  magnesia,  Ag  Jtl,  with  more  or  less  of  the  magnesia 
(Ag)  usaaDj  replaced  by  protoxyd  of  iron  (te),  and  sometimes  also  in  part  by  lime  (Oa),  protozyd 
of  manganese  (Mn);  and  the  alamina  in  part  by  sesquiozyd  of  iron  (Pe).  There  is  thence  a 
gradation  into  kinds  containing  little  or  no  magnesia,  which  stand  as  distinct  species,  viz. :  JGr«r> 
eyntte  and  Gahniie.    Mg  3i^= Alumina  72,  magnesia  28=100. 

Yar.  1.  Rvby^  or  MagneHa  SpineL  'Av0pa^  pt,  'AvdpuKa  nfil  MfXif rov,  Theophr.  Garbanooliu 
pt,  Lychnis  pt.  [rest  ruby  sapphire],  PUn,^  zzxviL  25,  29.  Spinella,  Oarbunculus  pt,  Kubiuua 
pt,  Garb  ruber  parvus,  =  Genn.  Spinel,  Ballagius  (a  pallido  colore  videtur  appella8se),  =  G^erm. 
liallas,  LyohnlBr^  Germ,  Gelblichter  Eubio,  Agrtc^  Foss.,  293,  Interpr.,  463,  1640.  Rubin  on- 
entales  ootacdrid,  sea  octo  hedris  comprehensi,  qua  mode  triangula  sunt,  mode  trapezia,  aliquan- 
do  hedr»  oblongsB  angulos  solidos  occupant,  eta,  Cappekr^  I^od.  Orystallo^.  Lucerne,  1723. 
Eubinus  pt  (Spinell,  BaUas,  Rubicelle),  ]ValLj  Min.,  115,  1447.  Bubis  spinelle  ootaedre  (Spinelle, 
BalaisX  ^  ImU^  Grist,  iL  224,  1783  [by  de  L.  first  made  distinct  in  species  from  Ruby  Sapphire]. 
—Qear  red  or  reddish ;  transparent  to  translucent;  sometimes  subtranslucent  6.=3*52— 3*59. 
Gompoaition  liilg  '^  with  little  or  no  ^e,  and  sometimes  oxyd  of  chrome  as  a  source  of  the  rod 
color. 

Yarieties  are  denominated  as  follows :  (a)  SpineURuJby^  deep-red ;  Q>)  Batas-Rvby,  rose-red ;  (e) 
BMseUef  yellow  or  orange-red ;  (d)  Almandin/Cj  yiolet 

2.  Ceyianite,  or  Iron-Magnesia  SpineL  Geylanite  (tr,  the  French  spelling  of  Geylon)  DelameOu,  J. 
de  Fhys.,  zliL  23,  1793.  Zeylanit  Karsi^  Tab.,  28,  72,  1800.  Pleouaste  K,  Tr.,  1801.  Geylonit 
Bamm,  Candite  (fr.  Gandy,  Geylon)  JBicmm.— Golor  dark-green,  brown  to  black,  mostly  opaque  or 
nearly  so;  Q.=3'5—3*6.   Gomposition  (Mg,  te)  £l  or  (Mg,  ^e)  (£1,  l^e). 

3.  Magnesic^Lime  Spinel  t  Golor  green.  From  analyses  of  specimens  of  green  spinel  from 
Franklin,  N.  J.,  and  Amity,  K.  Y.,  by  Thomson  (Min.  L  214),  about  which  it  may  be  right  to  have 
doubts. 

4.  Ohlorospinel^  or  Magnesia-Iron  SpineL  Chlorospinel  (fr.  Slatoust)  G.  Eoae^  Fogg.,  1.  652, 
1850.  Gahnit  ^.  (20  ifomi;  183.S.-<^Golor  grass-green,  owing  to  the  presence  of  copper;  G.= 
3*591  --3*594.    Gomposition  lifg  {^  Pe),  the  iron  being  in  the  state  of  sesquioxyd. 

5.  PiooiUe  Gharpentier,  J.  d.  M.,  xxxii.  1812,  Gilb.  Ann.,  xlvii.,  205.  Ohrome^eyUmite,-^ 
Gontuins  oyer  7  p.  a  of  oxyd  of  chrome,  and  has  the  formula  (lifg,  ^o)  (jScl,  Po,  ^}.  Golor  black 
histre  brilliant ;  G>.  =4*08.  The  original  was  from  a  rock  occurring  about  L  Lherz^  called  Lhermh 
ate  by  Belametherie  (T.  T.,  ii.  281, 1797),  and  earlier  described  by  Picot  de  la  Peyrouse  (Mem.  Ac. 
Toulouse,  ill  410),  at\er  whom  piootiie  is  named,  the  constituents  of  which  rock  are  stated  l^ 
Bescloizeaux  (Min.,  L  65)  to  be  chrysolite,  a  brown  infusible  pyroxene-mineral  related  to  hyper- 
sthene,  a  green  fusible  pyroxene,  and  disseminated  grains  (rarely  octahedral  crystals)  ofpicoiita. 

Analyses:  1,  2,  Abich  (Pogg.,  xxiiL  305);  3,  Berzelius  (Qehlen's  J.,  vi  304);  4,  5,  Thooh 
son  (Mm.,  L  214);    6,  G.  GmeUn  (Jahresb.,  It.  156);  7-10,  Abich  (L  c);  11,  Abich  (Ak.  H. 
Stockh.,  1842,  6);   12,  Scheerer  (Pogg.,  Ixy.  294);    13,  Erdmann  (Ak.  IL,  Stockh.,  1848);   U 
Pisani  (0.  R,  Ixiii);  15  16,  H.  Rose  ^Pogg.,  1,  652);  17,  Damour  (BuIL  Q.  So&,  IL  xix.  418} 
18»  Hilger  (Jahrb.  Min.,  1866,  399) : 

^  Pe  ^e  ilg        Ca  Si 

hOejkfiLnd  60*01  0*71  26*21  2*02,  <5r  1*10=99*05  Ab. 

1  Aker.  Mm  68*94  8*49  25*72  2*25=100*47  Abich. 

S.     *«        <•  78*86  4*26  14*63  6*48=96-62  B.  and  H. 
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Pe       te     Ag        Ca        Si 


4.  FranUin,  K.  J,,  grten 

78-31 

13*63 

7-42 

6-62=99-98  ThomsoiL 

5.  Amity,  N.  T. 

61-79 

17-87 

10-66 

CaC  2*80,  a  0-98=:99-61l  1 

6.  Geylon,  Ceylonite 

67-20 

20*51 

1824 

315=99*11  Gmelin. 

7.  Ural,  Pleonaste 

66-27 

13  97 

17*58 



2-50=99-32  Abich. 

8.  Monzoni,      « 

66*89 

807 

23-61 

1*23  =  99*80  Abich. 

9.  Vesuvius,    " 

67-46 

6*06 

25-94 

2*38=100-85  Abich. 

10.  Iserwiese,   *• 

69-66 

19-29 

17-70 

1-79=9917  Abich. 

11.  Vesuvius,    " 

62-84 

6    6 

3-87 

24-87 

1-83=99*56  Abich. 

12.  Arendal,      " 

65-17 

18*33 

17*65 

6-09,  Mn  2-71=98-96  a 

18.  Tunaberg,    " 

62-96 

23*46 

13  03 

=99-44  Erdmann. 

14.  Auvergne,  " 

69-06 

10*72 

13*60 

17-20 

=100-68  Pisani. 

16.  Ural,  chhroapina 

64*13 

8-70 

26-77 

027 

Ou  0-27=100*14  Bose. 

16.      " 

67-34 

14*77 



27-49 

Cu  0-62=100-22  Rose. 

17.  L.  Lherz,  PicoiOe 

65-34 

24-60 

10*18 

1-98,  ^  7-90-100  Damour. 

18,  Hof  heim,      " 

63*93 

11*40 

3-86 

23-59 

€r  7-23=100  Hilger. 

P3rr.,  etc.— B.B.  alone  infusible;  red  variety  dianges  to  brown,  and  even  black  and  opaque, 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly  colorless,  aud 
at  last  resumes  the  red  color.  Slowly  soluble  in  borax,  more  readily  in  salt  of  phosphorus,  with 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling.  The  black 
varieties  give  reactions  for  iron  with  the  fluxes.  Soluble  with  difficulty  in  concentrated  sulphuric 
acid.    Decomposed  by  fusion  with  bisulphate  of  soda  or  potash. 

Obs. — Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcite  in  serpentine,  gneissi 
and  allied  rocks.    It  also  occupies  tiie  cavities  of  masses  ejected  from  some  volcanoes. 

In  Oeylon,  in  Siam,  and  otiier  eastern  countries,  it  occurs  of  beautifUl  colors,  as  rolled  pebbles 
m  the  channels  of  rivers.  Pleonaste  is  found  at  Candy,  in  Ceylou.  At  Aker,  in  Sweden,  is 
found  a  pale-blue  and  pearl-grey  variety  in  limestone.  Small  black  splendent  crystals  occur  ia 
the  ancient  ejected  masses  of  Mount  Somma,  with  mica  and  idocrase ,-  also  in  compact  gehlcnite 
at  Monzoni,  in  the  Fassa  valley. 

From  Amity,  N.  T.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  ia  a  region  of  granular  lime- 
stone and  serpentine,  in  which  localities  of  spinel  abound.  At  Amity  cryst^  axe  occasionally  16 
in.  in  diameter;  and  one  collected  by  Dr.  Heron  weighs  49  lbs. ;  it  is  in  three  pieoes,  and  contains 
cavities  studded  with  crystals  of  corundum ;  colors,  green,  black,  brown,  and  less  commonly  red, 
along  with  chondrodite  and  other  minerals.  A  mile  S.W.  of  Amity,  on  J.  Layton's  farm,  is  a 
remarkable  locality;  also  on  W.  Baynor's  farm,  a  mile  N. ;  another  half  mile  K.  afibrding  grnyish- 
red  octahedrons ;  and  others  to  the  south.  Localities  are  numerous  about  Warwick,  and  also  at 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at  Amity  (form  1,  also  1, 
i,  3-3,  f.  147).  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and  red, 
which  are  sometimes  transparent,  and  a  bluish-ereen  ceylonite  variety  here,  has  the  lustre  of 
polidhed  steel ;  Kewton,  K.  J.,  pearl-gray  crystals,  along  with  blue  corundum,  tourmaline,  and 
rutile ;  at  Bjram,  red,  brown,  green,  and  black  colors,  along  with  chondrodite ;  at  Sterling,  Sparta, 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.  Light-blue  spinels  occur  sparingly  in  lime- 
stone in  Antwerp,  Jefferson  Co.,  N.  Y.,  2^  m.  S.  of  Oxbow,  and  rose  and  reddish-brown  in  Gou- 
vemeur,  2  m.  N.  and  f  m*  W.  of  Somerville,  St.  Lawrence  Co. ;  green,  blue,  and  occasionaUy  red 
varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton,  Mass. 
Soft  octahedral  crystals  occur  in  Warwick,  which  are  pseudoraorphs,  consisting  partly  of  steatite 
or  serpentine.  Qood  black  spinel  is  found  in  Burgess,  Canada  West;  blue  with  dintonite  at 
Daillebout,  a  £. 

Alt.— Observed  altered  to  steatite,  serpentine,  v51knerite,  mica. 

Artif.— Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracio  add, 
and  also,  f'-r  red  spinel,  some  oxyd  of  chrome ;  for  black,  oxyd  of  iron  (Ebclmen);  by  using  fluoridi 
of  alummum  and  magnesium  and  boracio  acid,  with  heat  (Deville  &  Oaron) ;  by  action  ci  chlorid 
of  aluminum  in  vapor  on  magnesia  (Daubr^). 


184.  HBROVfMlTJU.    Hercynit  F.  X.  Zippe,  Mm.  Bohm.,  1839 

Spinel 


Heroinite  lad  orHhogr.    Iron 


Isometric.     Occnrs  massive,  fine j;ranular. 

B[.=7'5— 8.    G.=8-91— 8-96.     Lustre  vitreous,  externally  diilL     Color 
black.    Streak  dark  grayish-green  to  leek-green.     Opaque. 
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Oomp^^j'e  Sl=Aliimi]m  (^8-9,  axjd  of  iron  41*1=100.  Analyeia  hjB.  Quadrat  (Ann  Oh 
Pharm.,  It.  357): 

3tl  61-17        Mg2-92»     *c  35-67  =99-70. 

Pyr.,  010.— BJB.  inftiBible.    The  heated  powder  beoomes  brick-red,  and  gives  iron  reaction.^ 
inth  soda  foaes  only  imperfectly  to  an  olive-green  maaa. 
Oba.— From  Ronaberg^  at  the  eastern  foot  of  the  Bdhmerwald  Mta. 
Named  from  the  Latin  of  the  Bohemian  Forest,  SUva  JServynta  (Plin.,  iv.  25,  28). 

186.  OAHNTTB.  Zino-SpineL  AntomoUte  {ft.  Fahlon)  Ekeberg^  Af  h.,  i  84,  1806.  Gahnlt  v 
iioO^  Efem.,  iil  78,  1807.  Spinelle  Zindfdre  H^  TabL,  67,  99,  1809.  Dysluite  (fr.  Sterling. 
N.  J.)  JTaotifi^,  J.  AaN.ScL,Philad.,  11287,1821;  iSrAep.,Min.,L  168, 1832,11.176, 1885;  Thom 
mm,  MhL,  i  220,  1836.  Ereittomte  v.  XoIk,  J.  pr.  CSh.,  ziiv.,  99,  1848.  Spinellus  superiusB^-eit^ 
Handb.,  623, 1847. 

Isometric.    In  octahedrons,  dodecahedrons,  etc.,  like  spinel. 

H. =7*6 —8.  G. =4--4-6.  Lustre  vitreous,  or  somewhat  greasy.  Color 
dark  green,  grayish-green,  deep  leek-green,  greenish-black,  bhiish,  black, 
yellowish,  or  grayish-brown  ;  streak  grayish.     Subtranslucent  to  opaque. 

Oomm  Var.— 2n  Si,  with  little  or  no  magnesia.  The  ozyd  of  zinc  sometimes  replaced  in 
Bmallpiut  bj  protoxyd  of  manganese  or  of  iron  (An,  te\  and  the  alumina  in  part  by  sesquioxyd 
of  iron  (9e).   2n  ^= Alumina  61*8,  oxyd  of  zinc  38*7=100. 

Yar.  1.  AtUomoliie,  or  Zine  GahnUe,  Zn.  £1,  with  sometimes  a  little  iron.  G. =4*1 —4*6.  Colors 
as  above  given. 

2.  J>yth»itst  or  ZMi6-Jftin^anese-/r0n  GahnUe.  Composition  (2n,  f'e,  An)  (SL  l^e).  Color  yel- 
lowish-brown or  grayish-brown.    G.=4— 4*6.    Form  the  octahedron,  or  the  same  with  truiicated 

3.  KrdUonnUe^  or  Zinc-Iron  GahnUe.  Composition  (2n,  Fe,  Mg)  (%1,  ¥e).  Occurs  in  crystals, 
and  granular  massive.  H.=:7*-8.  G.=4'48— 4*89.  Color  velvet  to  greenish-black;  powder 
gray&h-green.    Opaque. 

Analyses :  1,  Ekeberg  (Gehlen's  N.  J.,  v.  418) ;  2,  8,  Abich  (Ak.  JL  Stockh.,  1842,  6) ;  4,  F.  A. 
denth  (Am.  J.  Sd.,  XL  zxxiii.  196);  5,  Thomson  (Min.,  I  221);  6,  v.  Eobell  (L  c): 

Xl     Pe       t9      Mg      An       2n      Si 

1.  F^UD,      AuUmwliie    6000    9*25 tr.      24*26    4*76-98*25  E. 

2.  "  •*  65*14     5*85    5*25       tr.       30*02     3  84=100*10  A- 

3.  Franklin,  N.  J.  "  67*09   4*55     2*22      (r.      34*80     1*22=99-38  A. 

4.  Canton  mine       "          63*37     6*63     301     8*22     0*20     30*27     2*37,  Cu  1*28=100*36  G. 
6.  Sterling,  N.  J^  Dyd.    30-49  41*93 7*60     16*80    2*97,  fl  0*40  T. 

«.  Bodenmais,  ZretO.        44*66  16*63   805     1*30     2400    InsoL  10=99  64 K. 

Pyr.,  eto. — A  coating  of  oxyd  of  zinc  when  treated  with  a  mixture  of  borax  and  soda  on  char- 
xwL    Otherwise  like  spinel 

Oba. — AtUomoliie  is  found  at  Fahlun,  Sweden,  in  talcose  schist ;  at  Franklin,  N.  Jersey,  with 
franklinite  and  willemite ;  at  the  Canton  mine,  Ga.  (of  the  form  1,  t) ;  Dythiik  at  Sterling,  N.  J. ; 
KreiUonUe  at  Eodenmais  in  Bavaria. 

Named  after  the  Swedish  chemist  Gahn.  The  name  AtUomoUU^  of  Ekeberg,  is  from  atini/ioXo^,  a 
deserter^  alluding  to  the  fact  of  the  sdnc  occurring  in  an  unexpected  place.  Yon  Moll  objected  to 
snch  an  idea  in  nature,  and  named  the  species  the  next  year  after  Gahn,  the  discoverer.  Hia 
name  is  here  applied  to  the  whole  group  of  zinc  spinels,  and  automolite  retained  for  the  special 
vrriety  so  named. 

1  ^6,  BCAGNZmm.  'Hp&cXtf  \i$os  (fr.  Heradea,  in  I^dia)  Or,  [Ai0u(]  cdnpof  aywaei,  Theophr, 
Cfot  ft-iy^uf  XiOof  [=Talo]  Theophr.  Mayviit  Ai6  s  JHoecor^y  v.  147.  Magnes,  Sideritis,  Heraclion, 
PUn.,  xrxvi.  25 ;  Id.,  Germ,  Siegelstein  Agric,  Foss.,  243, 466.  (I)  Minora  forri  nigricans,  magw 
neti  arnica,  (2)  Magnet,  (S)  Jem  Sand,  WaU.,  256,  262,  1746.  Minera  Ferri  attractoria.  Mag^ 
net,  OroneL,  184^  1758.  Magnetischer  Eiaenstein  (hid  Eisensand)  Worn,  Magneteiaenstein, 
Ifagnetelaener^  Germ,  Kagnetio  Iron  Ore;  Octahedral  Iron  Ore.  Fer  oxydul^  K  Oi^diOated 
Iron.    ^CagneUte  iToidL,  Handb.,  551,  1845. 


Digitized  by 


Google 


tso 


OXTOEN  OOKPOUKDB. 


Isometric.  Obeenred  planes,  0,  1, 7,  t-2,  2,  3-3,  10-10,  16-16,  3-f,  5-f 
V-3.  Figs.  2  and  3,  common,  also  4,  5,  6,  7,  8,  7-h8, 19,  19  +  2;  fig.  149 
ie  a  distorted  dodecahedron.    CleavBge :  octahedral,  perfect  to  imperfect 


U7a 


148 


149 


TT^HHam, 


AdunaioYBk. 


160 


shining. 


Dodecahedral  faces  commonly  striated  par- 
allel to  the  longer  diagonal  (f.  149).  Twina 
like  f.  60;  also  in  dendrites,  branching  at 
angles  of  60*^  (f.  150),  indicating  composition 
parallel  to  a  dodecahedral  face.  Massive, 
structure  granular — ^particles  of  various  sizes, 
sometimes  impalpable. 

H.=6-5-6-5.  G.=4-9-5-2 ;  5-168— 
5*180,  crystals,  Kenngott,  and  5*27  after 
long  heatmff.  Lustre  metallic — submetallic. 
Color  iron-black;  streak  black.  Opaque; 
but  in  very  thin  dendrites  (f.  150)  in  mica 
sometimes  transparent  or  nearly  so ;  and 
varying  from  almost  colorless  to  pale  smoky- 
brown  and  black.  Fracture  subconchoidal, 
Brittle.     Strongly  magnetic,  sometimes  possessing  polarity. 


mica,  Pennsbury. 


Oomp.,  VBX.—fe  Pe=Oxygen  27-6,  iron  72*4=100;  or  aesquioxyd  of  iron  68-07,  protoxyd 
81*03=100.  The  iron  sometimes  replaced  in  small  part  hj  magDesia.  Also  sometimen  titanifer- 
ous.  E.  Sochting  obtained  from  the  magnetite  of  Pfitsch  valley  (Fogg.,  cxxvil  172)  80*94  l^e; 
and  D.  Finkler,  fbom  the  same,  30*75  !l^e. 

Yar.  1.  (h-dinary,  (a)  In  crystals,  {b)  Granular,  coarse  or  fine,  (c)  As  loose  sand.  Koks- 
oharof  figures  the  above  dodecahedral  form  modified  by  planes  0,  1,  8-3,  5-};  and  another  with 
the  same,  and  also  V'-S,  both  from  Aclmiatovsk,  Urals. 

2.  Magnesian  (^e,  Mg)  Pe.  (Talk-eisenens  Breiih,,  Schw.  J.,  IxviU.  287,  1833.)   G.=4-41— 4-42 
lustre  submetallic;  weak  magnetic:  from  Sparta,  N.  J.,  In  crystals,  BrcUh.    Prof.  Andrews  found 
in  ore  from  the  Moume  Mte.,  Ireland  (Oh.  Gaz.,  379,  1852),  Pe  71'41,  ^e  21*59,  Mg  6-4o.     An 
octahedron  trom  Eisenach  gave  Rammelsberg  (Min.  Oh.,  158)  Fe  69*88,  Fe  27*88,  Mg  1*20,  Ti  0*10. 

3.  TUaniferaus,    Octahedrons  from  Meiches,  in  the  Yogelsborg,  afforded  A.  Enop  (Ann.  Oh. 


Pharm^cxxiiu  848^  Fe  21-75,  :^e  51*29,  fi  24*96,  Mn  1*75,  which  corresponds  to  (1  o,  Mn)  +  i  Fe 
ti+i  *'e=(i'e,  Mn)+(Fe,  Ti)*0»,  and  hence  differing  from  isorine  in  coming  under  tho  conera] 
formula  of  magnetite  instead  of  that  of  hematite.  Magnetite  from  Ytterby  afforded  J.  A.  Michael- 
ion  (J.  pr.  Oh.,  xc.  107)  Fe  68*54,  :i^e  30*18,  ti  2*03=100*76. 

4.  Ochreoue,  (Eisenmulm  Oerrru)  Black  and  earthy.  A  kind  from  n^ar  Siegen  afforded  F.  A 
Gecth,  as  a  mean  of  8  anal  (Ann.  Oh.  Pharm.,  Ixvl  377X  Fe  66*20,  te  13*87,  Mn  17*00,  Ou  0*09 
aaci,  eta,  i-7&=98*91=(^e  Mn)  Fe.    G.=8-76. 
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ft.  From  the  nonnal  proportion  of  ^e  to  l^e,  1  :  1,  there  is  oocasionaUy  a  wide  yariation,  and 
thus  ft  gradua)  passage  to  Uie  seaqnioxyd  (Fe);  and  this  fact  may  be  regarded  as  evidenot 
that  the  octahedral  l^e,  martite,  is  only  au  altered  magnetite.  Sol  ^ralbe  has  fomid  (ZS.  nat.  Ver. 
Halle,  zx.  198)  in  two  magnetites  from  Landu,  in  Bengal,  India: 


9e 

»e 

% 

Ca 

Si 

£1 

Pe      to 

1. 

69-27 

29-48 

0-49 

0-06 

0*28 

003=99-«0 

S    :  1  nearly. 

2. 

86-90 

11-97 

0-17 

0-38 

0-18 

0-2-.'— 09*82 

3i:l 

Na  1  was  polar  magnetic  and  columnar;  2,  granular,  and  not  polar^magnetic  Von  Kobcll  has 
found  in  the  cylindrical  magnetite  of  Schwarzenstein,  in  the  Zillerthal,  the  ratio  4:3;  and  the 
same  in  an  ore  from  Arend^  Ot.  Winkler  found  in  a  spedmen  from  the  Pfitsdi  valley,  ^e  19 '66, 
Fe  79-66,  giving  the  ratio  2:1;  but  this  is  not  confirmed  by  the  later  analyses  given  above.        ' 

Fyr.,  etc. — B.B.  very  difficultly  fusible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
the  fluxes  reacts  like  hematite.    Soluble  in  muriatic  add. 

Oba^ — Magnetite  is  mostly  confiued  to  crystalline  rocks,  and  is  most  abundant  in  metamorphie 
rodcs,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Azoic  rocks  the  beds  are  of 
immense  extent,  and  occur  under  the  same  conditions  as  those  of  hematite  (see  p.  142).  It  is  aa 
ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy  magnetite  is 
found  in  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden,  consist  of 
massive  magnetite;  Dannemora  and  the  Taberg  in  Smaoland  are  entirely  formed  of  it.  StiU 
larger  mountains  of  it  exist  at  Kurunavara  and  Gelivara,  in  Lapland.  Fahlun  in  Sweden,  and 
Corsica,  afford  octahedral  crystals  (f.  2),  imbedded  in  chlorite  slate.  Splendid  dodecahedra) 
crystals  occur  at  Normark  in  Wormland.  The  most  powerful  native  magnets  are  found  in  Siberia, 
and  in  the  Harz ;  they  are  also  obtained  on  the  island  of  Elba. 

In  N.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Azoic,  in  the  Adiron- 
dack region,  Warren,  Essex,  and  Clinton  Cos.,  in  Northern  K.  York,  while  in  St  Lawrence  Co  the 
iron  ore  is  mainly  hematite;  also  similarly  in  Canada,  in  Hull,  Grenville,  Madoc,  etc, ;  and  at  (Joru-. 
wall  in  Pennsylvania,  and  at  Magnet  Cove,  Arkausas.  It  occurs  also  in  H.  YorJ^  In  Saratoga, 
Herkimer,  Orange,  and  Putnam  Cos.;  at  O'Neil  mine,  Orange  Co.,  in  crystals  (f.  1,  2,  3,  5,  6). 
In  Maine,  Raymond,  Davis^s  Hill,  in  an  epidotic  rock;  at  Marshall's  island,  masses  strongly 
magnetia  In  N.  Hampshire^  at  Franconia,  in  epidoto  and  quartz  ;  at  Swauzey  near  Keene,  and 
Unity.  In  Vennontf  at  Marlboro*,  Rochester,  Bethel,  and  Bridgewater,  in  crystals  (f  11)  in  clilo- 
rite  'slate.  In  Conn,,  at  Haddam,  in  crystals  (f.  4,  8,  149),  etc.  In  N,  Jersey,  at  ELamburg,  near 
Franklin  furnace.  In  Penn^  at  Goshen,  Cliester  Co. ;  at  Webb's  mine,  Columbia  Co. ;  in  dendritio 
delineations  (f.  150)  forming  hexagonal  figures,  in  mica  at  Pennsbury  and  New  Providence.  In 
Maryland,  at  Deer  Creek.  In  Cc^fomic^  in  Sierra  0>.,  abundant,  massive,  and  in  crystals ;  in  Plumas 
Co. ;  Mariposa  Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Yosemite ;  Placer  Co.,  Utt's 
ranch ;  Los  Angeles  Co.,  at  Caflada  de  las  Uvas ;  El  Dorado  Co.,  near  the  Boston  copper  mine,  in 
ocL,  and  at  the  El  Dorado  Excelsior  copper  mine.  In  Canada,  at  Sutton,  in  crystals ;  Brome^ 
eta    In  H  Scotia,  Digby  Co,  Nichors  Mt.,  in  fine  crystals. 

No  ore  of  iron  is  more  generally  diffused  than  the  magnetic,  and  none  superior  for  the  mann- 
fiicture  of  iron.  It  is  easily  distinguished  by  its  being  attracted  readily  by  the  magnet,  and  also 
by  means  of  the  black  color  of  its  streak  or  powder,  which  is  some  shade  of  red  or  brown  in 
hematite  and  limonite.  The  ore  when  pulverized  may  bo  separated  from  earthy  impurities  by 
means  of  a  magnet,  and  machines  for  this  purpose  are  in  use. 

Named  from  the  loc.  Magnesia,  bordering  on  Macedonia.  But  Pliny  favora  Nicander's  derivatioo 
from  Magnes,  who  fliret  discovered  it,  as  the  fable  runs,  by  finding,  on  taking  his  herds  to  pasture^ 
that  the  nails  of  his  shoes  and  the  iron  ferrule  of  his  staff  adhered  to  the  ground.  i 

AIL — By  deoxydation  through  organic  matter  changed  to  protoxyd,  which  may  become  a  car> 
bonate  or  siderite.    By  oxydation  becomes  sesquioxyd  of  iron  or  hematite. 

Artif.— Formed  in  crystals  by  the  action  of  chlorhydric  add  on  the  sesquioxyd  heated,  producing 
a  partial  deoxydation  (Deville);  by  decomposition  of  the  sesquioxyd  with  boracic  acid  (DeviUe 
and  Caron,  Ann.  Ch.  Phys.,  IV.  v.  108). 

185 A.  Dimagneiile  of  Shepard  (Am.  J.  Sd.,  IL  xiii.  392)  appeara  to  be  a  magnetite  pseudomorph. 
The  slender  rhombic  prisms  occur  upon  a  surface  which  is  covered  with  small  cubo-octahedrona 
dodecahedrons,  and  cubo-dodecahedrons  of  magnetite,  and  some  small  irregular  cavities  in  the 
dimagnetite  crystals  contain  similar  crystals ;  moreover  no  difference  of  lustre  is  perceived  in  a 
fractured  surface  of  the  magnetite  and  dimagnetite.  The  species  imitated  in  the  pseudomorph  if 
probably  Liovrite.  The  angle  of  the  prism  varies  between  llO**  and  115°,  according  to  the 
author's  measurements  (Shepard  gives  the  angle  ISO"").  One  crystal  gave  approximately  110* 
and  10" ;  another  1 14^  20'  and  ^6"  40' ;  another  1 12^  and  68^  and  the  obtuse  edge  was  bevellea 
in  this  last  crystal  by  planes  (i-2)  inclined  to  the  laiger  ones  at  an  ang.^  of  about  160|%  ^ 
'^    1  are  eren  bat  not  yaiy  bright.    From  Monroe,  Orange  Ckx,  N.  Y. 
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187.  BflAQITBSIOFBRRITB.    ICagnoforrit  iZomtn^  Pogg.,  cv!l  461, 1859.    liagneretxtt 
Eeimg^  Ueb.  J.,  1859,  98,  1860. 

iBometric.    In  octahedrons,  and  octahedrons  with  truncated  edges  (f.  8). 
H.=6— 6-5.     G.=4'568— 4-654.    Lnstre,  color,  and  streak  as  in  mag- 
netite.    Strongly  magnetic. 

Oomp.^Ag  9e=MagneBia  20,  oxyd  of  iron  80=100;  but  the  crystals  Qsnally  intersected  hj 
hematite  in  innnmerable  very  thin  lamine,  porallol  to  the  octahedral  faces.  Analyses :  1-5, 
BamnMlbbe/g  (Pogg;,  cvlL  451,  Min.  OheuL,  160) : 


Pe 

% 

On 

1.  YesuTina,  erupt  of '55 

86-96 

12-58 

=99-64 

2.          "                " 

85-00 

13-69 

0-60=99*29 

s!       "            " 

85-05 

13-95 

1-01=10001 

4.         ••       older  erupt 

84-20 

16-00 

=100-20 

5.         " 

84*35 

15-66 

=100 

Regarding  a  fourth  of  the  sesquiozjd  of  iron  as  a  mixture,  the  results  give  Bammelsbeiig  the 
above  formula.  For  the  purpose  of  analysis,  the  magnesioferrite  was  separated  from  the  mixed 
hematite  by  means  of  a  magnet 

Pyr.,  etc* — B.B.  like  hematite.    Difficultly  soluble  in  muriatic  add. 

Ob8.~Formed  about  the  fumaroles  of  Vesuvius,  and  especially  ihose  of  the  eruption  of  1855, 
as  observed  by  Soaochi,  who  particularly  described  the  crystals  and  their  associations.  The  lamlns 
of  hematite  intersecting  the  octahedrons  have  rhombohedral  planes  on  their  edges.  Crystals  of 
hematite  occur  at  the  same  fVimaroles. 

Bammelsberg  first  detected  tlie  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  named 
the  species  magnoferrUe.  But  mcsgno  has  its  own  different  signification  in  Latin ;  and  the  word 
should  be  maffriesioferrik, 

Artif. — ^Formed  in  crystals  by  heating  together  Fe  and  Ag,  and  subjecting  to  the  actioo  of 
dblorhydric  add  vapor  (Deville). 

188.  FRANELnnTB.    BerOiierf  Ann.  d.  H,  iv.  489,  1819. 

Isometric.  Observed  planes :  1,  Z,  0,  2,  2-2.  Figs.  2,  7,  8,  common. 
Dleavage :  octahedral,  indistinct.  Also  massive,  coarse  or  fine  grannlar  to 
•sompact. 

Il.=5-5— 6-5.  G.= 5-069,  Thomson;  5'091,  Haidinger.  Lustre  metallic. 
Color  iron-black.  Streak  dark  reddish-brown.  Opaque.  Fracture  con- 
•choidal.     Brittle.    Acts  slightly  on  the  magnet. 

Oomp.— (^e,  2n,  l/[n\  (Fe,  Mn).  Analyses:  1,  Berthier  (L  a);  2,  Thomson  (IGn.,  I  438);  8, 
Abioh  (Pogg^  xxiiL  342) ;  4,  5,  6.  J.  Dickerson  (G.  T.  Jackson's  Bep.  on  N.  J.  zinc  mines);  ^  a. 
■J.  Brush  (Am.  J.  Sd.,  II.  xzix.  871) ;  7,  Stefiens  (B.  H.  Ztg.,  xix.  463) ;  8,  J.  A.  Dahlgren^  (ik) ;  9^ 
Bammelsberg  (Pogg.,  evil  312);  10.  v.  Kobell  (J.  pr.  Ch.,  xcviiL  129): 

2n 

n =99  Berthier. 

17-43,  Si  0-20,  fl  0-56=99-25  Thomson. 

lU-81,  "  0-40,  £I0'78=98'99  Abich. 

21-39,  "  0-29=100  Dickerson. 

21-77,  "  013=100  Dickerson. 

28-30,  insoL  0'30=108-12  Brush. 

21-40,  §i  0-28=100  Steffens. 

21-77,  "  0-18=100  DahL 

26-30=  108-52  Ramm. 

21-00,  %10-8<»=100-42  KobeU. 

Von  Kobell  states  that  the  magnetic  character  of  the  mineral  shows  that  the  iron  is  partly  profr 
wxjd ;  and  he  deduces  ftom  his  analysis  (1-  c>)i  for  the  most  probable  oompoaitiou,  Fa  58-^6^  lb 


Fe 

»n 

1.  New  Jersey 

66 

16 

2.           " 

66-10 

14-96 

3.           " 

68-88 

1817 

4.            " 

66-07 

12-24 

5. 

66*12 

11-99 

8.            " 

6505 

14-77 

7.            " 

6608 

12-24 

8. 

66-11 

1199 

9.            " 

64*51 

13-51 

10             " 

66-20 

12-42 
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/  75,  3(1  0-80,  te  7*06,  "Sin  3*48,  2n  21,  with  mixed  K(n  0**79=99-24,  corresponding  to  the  formola 
iin  5ln-i-2  f'e  Fe  +  6  Zn  Pe=Se8quioxyd  of  iron  58*99,  id.  of  manganese  8*82,  protoxyd  of  iron 
7*58,  id.  of  manganese  3*74,  oxjd  of  zinc  21*37=100.  Bammelsberg,  in  his  most  recent  paper 
(Pogg.,  trrrr  146, 1 867 )  adopts  essentially  the  same  view.  The  evolution  of  chlorine  in  the  treatment 
of  Uie  mineral  is  attributed  by  v.  Kobell  tc  the  presence  of  a  little  Mn  (0*80  p.  a)  as  mixture, 
which  Bammelsberg  observes  may  have  oome  fh>m  the  oxydation  of  some  of  the  protoxyd  of  man- 
ganese. 

Fyr.,  etc.— B.B.  infhsible.  With  borax  fai  O.F.  gives  a  reddish  amethystine  bead  (manganeseX 
and  in  B.F.  this  becomes  bottle-green  (iron).  With  soda  gives  a  bluish-green  manganate,  and  on 
i^arooal  a  faint  coating  of  oxyd  of  zihc^  which  is  much  more  marked  when  a  mixture  of  borax  and 
soda  is  used.    Soluble  in  muriatic  acid,  with  evolution  of  a  small  amount  of  chlorine. 

Oba. — Occurs  m  cubic  crystals  near  Eibach  in  Nassau ;  in  amorphous  masses  at  Altenberg,  neat 
Abe  la  Ohapelle. 

Abundant  at  Hamburg,  N.  J.,  near  the  Franklin  flimace  (whence  the  name  of  the  species),  with 
red  oxyd  of  zino  and  garnet,  in  granular  jimeistone ;  also  at  Stirling  Hill,  in  the  same  region,  where 
it  is  associated  with  willemite,  in  a  large  vein,  in  which  cavities  occasionally  contain  crystals  from 
one  to  four  inches  in  diameter. 

Artil — ^Formed  in  crystals  by  action  of  perchlorid  of  iron  and  chlorid  of  tana  on  lime,  with  heat 
(Daubree). 


189.  OHROMITB.  Fer  chroma!^  alumin6  (fr.  Yar)  Vauq^  BuH.  Soa  Fhilom.  1800,  55,  57. 
Eisenbhrom  (fr.  Ural)  ifafer,  Crell's  Ann.,  1798,  i.  500 ;  JTorrtL,  Tab..  56,  79, 1800,  74, 1808.  Fer 
chromat^  -tt,  Tr.,  iv.  1801.  Chromate  of  Iron,  Chromic  Iron,  Gvomiron.  Chromsaupes  Eiseu, 
Chromeisenstem,  Genn,  Eisenchrome  BeucL,  1832.  Slderochrome  Uuotf  L  287,  1841.  Chro- 
moferrite  Ckapm^  Kin.,  1848.    Ohromit  Said^  Handb.,  550,  1845. 

Isometric.  In  octahedrons  (f.  2).  Commonly  massive;  structure  fine 
granular,  or  compact. 

H.=5'5.  Gr. =4-321,  crystals,  Thomson :  4*498,  a  variety  from  Styria  ; 
4"568,  Texas.  Pa.  Lustre  submetallic.  Streak  brown.  Color  between 
iron-black  •  and  brownish-black.  Opaque.  Fracture  uneven.  Brittle. 
Sometimes  magnetic. 

Oomp.— ^e  Sr,  or  (te,  ifg,  Cr)  (Si,  Pe,  €r).    te  <9r=0xyd  of  iron  32,  oxyd  of  chromium  68 
100.    Analyses:  1,  2,  Seybert  (Am.  J.  Scl,  iv.  321);  3.  4,  Abich  (Pogg.,  xxUi.  335);  5,  6, 
""  "     ^   "  T.  a  Hunt  (Logan*8  Rep.  G.,  Canada,  1849);  9,  Moberg 


Langier  (Ann.  Mus.  d*Hist  N.,  vL);  7,  8, 

(J.  pr.  Oh.,  xliii  119);  10,  A.  Bivot  (Ann.  Oh.  Phys.,  JIL 

ziy.  62);  12,  13,  Starr  and  GarreU  (Am.  J.  8cL,  IL  ziv.  45) 


202);  II,  0.  Bechi  (Am.  J.  ScL  if 


1.  Chester  Co.,  Pa. 

2.  Baltimore 

3.  "         maaaive 

4.  "         cryaL 
6.  Siberia 

6.  Roraas 

7.  Bolton,  Canada 

8.  L.  Memphramagog 

9.  Beresof 

10.  Baltimore 

11.  Volterra,  Tuscany 

12.  OheAter,  Pa. 
1.^  Texas,  Pa. 


te 

*g 

«r 

Si 

Si 

35-14 

51-66 

9-72 

2-90=99-82  Seybert. 

36-00 

39-51 

1300 

10-60=99-11  Seybert 

18-97 

9*96 

44-91 

13-85 

0-83=98-25  Abich. 

20-13 

7-45 

60-04 

11-85 

=99-45  Abich. 

24- 

53- 

11* 

1-    lin  1=100  Laugier. 

25-66 

5-36 

54-08 

9-02 

4-88=98-95  Laugicr 

85-68 

15-03 

45-90 

8-20 

=99-81  Hunt 

21-28 

18-13 

49-75 

11-80 

=  1 00-4«  Hunt 

18-42 

6-68 

64-17 

10-83 

0-91  =  101-01  Moberg 

30-04 

63-37 

1-95 

2-21 -Ca  2-02=99-60  RiYOt 

33-93 

42-13 

19-84 

4-75=100-65  Bechl 

3Pe  38-95 

60-84 

0-98 

0-62,  ifJi  0-10  Starr. 

"   38-66 

63-38 

"  2-28  Garrett 

"  with  some  titanic  add  f 


In  Moberg's  analysis  the  chromium  is  supposed  to  be  partly  protoxyd,  givbg  the  formula  (te 
*  ft  Cr)  (Sr,  Xl).  Garrett's  analysis  of  the  Texas  ore  corresponds  to  f'e  Sr  93;  1 6  +  Fe  Fe  0-59 + 
JTi  Fe  7*15.  In  grains  that  were  magnetic,  Garrett  found  €r  41-55,  ¥e  62*02,  Si  1*25,  correspond 
tug  to  £*«  €r  61-07+^e  Fe  38*64+^1 1-25=10096  Goc  cit). 
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154  oxTOEN  oom*ou2n)6. 

Pyr.,  eto.^B.B.  in  O.F.  infiisiblo ;  in  B.F.  slightly  rounded  on  th«  edges,  anc  becomes  inagnetL: 
With  borax  and  salt  of  phosphorus  gives  beads,  which,  while  hot,  show  only  a  reaction  for  iron, 
bnt  on  cooling  become  chrome-green ;  the  green  color  is  heightened  by  Aisionon  c^rooal  wttb 
metallic  tin. 

Kot  acted  upon  by  acids,  but  decomposed  by  fusion  with  bisulphate  of  potash  or  soda. 

Obs. — Occurs  in  serpentine,  forming  veins,  or  in  imbedded  masses.  It  assists  in  giving  the 
variegated  color  to  verde-antique  marble. 

Occurs  in  the  Gulsen  mountains,  near  Elraubat  in  Syria;  in  ctystals  in  the  islands  of  Unst  and 
Fetlar,  in  Shetland;  in  the  province  of  Drontheim  in  Norway;  in  the  Department  du  Var  in 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Mmor  (Am.  J.  Sci.,  II.  vil  285);  in  the 
Eastern  and  Western  Urals ;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  in  serpentine ;  also 
in  Montgomery  Co.,  6  m.  north  of  the  Potomac ;  at  Cooptown,  Harford  Co.,  and  in  the  north  part 
of  Cecil  Co.,  Md.  In  Pennsylvania,  in  W.  Goshen  (crystals),  Nottingham,  Mineral  Hill,  and  else- 
where ;  Chester  Co.,  near  Unionville,  abundant ;  at  Wood's  Mine,  near  Texas,  Lauciister  Co., 
very  abundant  Massive  and  in  cirstals  at  Hoboken,  N.  J.,  in  serpentine  and  dolomite;  iu  the 
south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfleld,  Vt ;  Chester  and 
Blanford,  Mass. ;  on  L  &  Yache,  near  San  Domingo;  at  Bolton  and  Ham,  Canada  East  In  C^i* 
fomia,  in  Monterey  Co. ;  also  Santa  Clara  Co.,  near  the  N.  Almaden  mme. 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  etc.  The  ore  employed  in  England  is 
obtained  mostly  from  Baltimore,  Drontheim,  and  the  Shetland  Isles ;  it  amounts  to  about  2,000 
tons  anuuftlly. 

Iritb  fferm.,  J.  pr.  Ch.,  zziiL  276,  1841,  was  described  by  Hermann  as  occurring  in  the 
Urals  in  black  shining  octahedrons,  with  G.= 6*506,  and  as  consisting  of  Iridium  56'04,  osmium 
9*03,  iron  9-72,  chromium  9*40,  traces  of  manganese,  with  a  loss  of  15*25,  which  he  reckoned  as 
oxygen.  But  Claus  has  shown  that  the  mineral  is  only  a  mixture  of  iridosmine,  chromite,  etc, 
and  sustains  this  by  a  mechanical  examination  of  the  sabstance  obtained  by  Hermann's  method 
of  separation  (J.  pr.  Ch.,  Ixxx.  285). 


190.  URANINITZI.  Schwarz  Beck-Erz  (fr.  Joach.)  Briickm^  Magn.  Dei,  204,  1727.  Bedc« 
Bl&nde=P8eudogalena  picea  pt  [rest  (?all)  pitch-like  Zinc-blende]  TToUL,  249,  1747.  Swart 
Blende =Pechblende  (fr.  Saxony,  etc.)  pt  [id.]  OronsL,  198,  1758.  Pseudogalena  nigra  com- 
pacta,  Pechblende  (fr.  Joach.  and  Joh.),  De  Bom,  lithoph.,  133,  1772.  Pediblende,  Eisen- 
pecherz  [put  under  Iron  Ores]  Wem^  Bergm.  J.,  1789.  Uraners  (fr.  Joach.)  Klapr,,  Mem.  Ac 
•  BerL,  1786-87,  160,  pub.  in  1792,  Beiir,,  ii  197,  1797  (disoov.  of  metal  uranium).  Pecheri 
KarsLf  Tab.,  56,  1800.  Urane  oxydule  ff^  Tr.,  1801.  Uranpecherz,  Pechuran,  Germ.  Htcb* 
blende,  IVotoxyd  of  Uranium.  Uranatemnite  CJiaprrL,  Pract  Min.,  148,  1853.  Uranin^oult 
Handb.,  549.  1845. 

Schweruranerz  (fr.  Prztbram)  BreiOL,  Handb.,  903,  1847.  Coracite  (fr.  L.  Sup.)  Le  CowU,  Am* 
J.  Sci.,  IL  Hi  117,  173,  1847.  Eristallisirtes  Uranpecherz  (fr.  Norway)  TK  Scheerer,  Pogg., 
boil  670,  1847=Unuioniobit  Hemn^  J.  pr.  Ch.,  IxxvL  826,  1869. 

Isometric,  Observed  forms:  f.  2,  7,  8.  TJsually  massive  and  botryoidal; 
also  in  grains :  structure  sometimes  columnar,  or  curved  lamellar. 

H.=5-6.  G.=6-4:— 8.  Lustre  submetallic,  to  greasy  or  pitch-like,  and 
dull.  Color  grayish,  greenish,  brownish,  velvet-black.  Streak  brownish- 
black,  grayish,  ouve-green,  a  little  shining.  Opaque.  Fracture  conchoidal, 
uneven. 

Comp.,  Var.— tl  ^,  Bamm.=Frotoxyd  of  uranium  32*1,  sesqnioxyd  67*9=100;  bnt  analyses 
vary  much  in  thoir  results  through  mixtures  with  other  substances. 

Var.  1.  OrystaUized.  Color  pure  black ;  Q.=6-71.  Occurs  m  Norway.  It  is  Hermann's  OtmO' 
niobite, 

2.  Ordinary  massive.  O. =6*4— 7*0.  Breithaupt  found  in  11  trials  of  the  ore  firom  Johami* 
^orgeustadt  and  Schnoeberg  (the  heaviest  from  the  latter  place)  G.= 6-44—6*934^  with  one  at 
5*625.  A  specimen  from  the  former  locality  gave  F.  Marian  7  08 — 7  -23 ;  and  one  from  Joachimsthal 
gave  Hermann  (anal  6)  6'97.  The  Pnibram  ore  {SchweruroMnt)  gave  Breithaupt,  hi  4  triala^  G.=: 
7-968 -8  026. 
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8.  OoraeilA,  CJoradte  is  probably  pitcbblende  mixed  with  some  gamttiite  (the  hydrouB  ore).  It 
is  pitch-black  in  colore  and  afTords  a  grayish  powder;  G. =4*3  7  8,  I^  Gonto.  In  Whitney's  analysia 
(No.  8)  he  obtained  15*92  p.  c  of  carbonate  of  lime,  which  acooiints  for  the  low  specific  gravity. 
The  lime  was  separated  by  Genth,  as  far  as  possiblOf  before  making  his  analysis  (No.  9).  Gentb 
foimd  the  oxygen  ratio  for  the  U  and  ^  nearly  1  to  4. 

Hatdinger'ts  name  is  retained  for  the  species,  with  the  addition  of  the  terminal  syllable  He 
Chapman's  has  precedence ;  bnt  it  is  badly  made,  its  derivation  requiring  the  form  Oranaiomiie , 
and  moreover,  until  crystals  are  known  aud  found  to  be  without  cleavage,  or  until  crystals  are 
proved  to  be  an  impossibility,  it  cannot  be  asserted  that  the  species  is  tMcleavdble, 

Analyses:  1,  Klaproth  (Beitr.,  iu  197);  2,  Eammelsberg  (Pogg.,  lix.  35,  and  Min.  Gh..  175);  3, 
Theyer  (Ramm.  Min.  Oh.,  175) ;  4,  Ebehnen  (Ann.  Oh.  Phys.,  1843,  498) ;  5,  Hermann  (J.  pr.  Gh., 
IxxTU  826);  6,  Pfaff  (Schw.  J.,  xxxv.  326);  7,  v.  Hauer  (Jahrb.  G.  Reichs.,  1853.  197);  8,  Whit- 
ney (Am.  J.  Sd,  IL  vil  434) ;  9,  Genth  (ib.,  xxiiL  421) ;  10,  Scheerer  (Pogg.,  IxxiL  561)  : 

tr9      te     Ca     ftg      Si 

1.  Joadiimsthal        86-5      25 6-0,  Pb  S  6-0=100  Klaproth. 

a.  •*  79-15     8-90    2-81     046    5*30,  Pb  6*20,  As  1*12,  Bi  0*65,  fi  0-36=99'61  B. 

&  •*  68-51    6-70    2-17     022    8-50.  Pb  6-67,  S  175,  Ca  3-95,  Zn  0-70,  Bi  052, 

As  4-36,  C  2-14=  100-39  Theyer. 

4.  "  t5-94    8-10    6-24    2-07     8-48,  Pb  4*22,  S  0-60,  Mn  0'82,  jfa  0*25,  C  3-32, 

fi:  1-85= 100-89  Ebelmen. 

6.  "  81'2l  Pel-88  6-78    0-41    2-46,  ^b  0*74^  Pb  B  284,  Xl  0-33  Si  1-23,  Un 

0-14,  tl  2  59  Hermann. 
6L  J-Geoigenstadt    84*52    8*24 202,  Pb  S  4*20,  Co  1-14=10012  Pfaff. 

7.  Pribram  80-62    2-86    2-97     0-64    1-79,  Pb  6-07,  S  1-18,  Sb  2o9,  C  0-89,  fi  048= 

99*49  Hauer 

5.  CoraeUe  72-60    2-74    6-99   6-88,  ^b  6-56,  Xl  MO,  fi  5-68=100  Whitney. 

9.         "  62-68  3Pe.V61  5-83    0-56  18-16,  ^b  739,  Xl  0-52,  C,  fi  6-14=99-28  Genth. 

10.  Norway,  Vranonu  76-6  ^b^  Cb,  Si  15-6,  Mn  1-0,  H  4-1,  insoL  and  loss  2-7  Scheerer. 

Scheerer,  in  anaL  6,  obtained  ?  5287,  and  tj  28-84 ;  and  Genth,  in  anaL  9,  ?  46-21,  and  U 16-47. 

Pyr.,  etc. — B.B.  inAisible,  or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer 
flame  green  (copper).  With  borax  and  salt  of  phosphorus  giv^s  a  yellow  bead  in  O.F.,  becoming 
green  in  B.F.  (uranium).  With  soda  on  charcoal  gives  a  coatiug  of  oxyd  of  lead,  and  frequently 
the  odor  of  arseuia  Many  specimens  give  reactions  for  sulphur  and  arsenic  in  the  open  tube. 
Soluble  in  nitric  acid.    Not  attractable  by  tlie  maguet. 

Oba.— Uraninite  accompanies  various  ores  of  silver  and  lead  at  Johanngeorgenstadt,  Marien- 
berg,  and  l!:c]ineeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bohemia,  and  Rctzbanya  in 
Hungary.  It  is  associated  with  torbemite  at  Tincroft  and  Tolcarn  mines  near  Redruth  in  Corn- 
wall; also  near  Adriauople,  Turkey;  at  the  Middletown  feldspar  quarry,  m  octahedrons  with  trun- 
cated edges,  according  to  Shepard. 

Ooraciie  is  from  about  90  m.  above  Sault  St.  Marie,  on  the  north  side  of  L  Superior. 

Very  valuable  ^n  porcelain  painting,  affording  an  orange  color  in  the  enamelling  fire,  and  a  black 
color  in  that  in  which  the  porcebiin  is  baked.  A  laboratory  has  been  opened  at  Joachimsthal, 
where  the  ore  is  converted  into  uranate  of  soda  for  use. 

AIL— The  hydrous  ore  called  gummite  occurs  as  a  result  of  the  alteration  of  this  specios ;  also 
manic  ochre. 


191.  0HRY80BXIRTL.  [Not  Chrysobeiyl  (=var.  Beryl)  of  (he  AncieniaJi  Krisoberil  WertL, 
Bergm-  J.,  373,  387,  1783;  84,  1790.  Chrysoberyll  Karsten,  Lenz,  eta  Gymophane  ZT.,  J.  de 
IL,  ir.  6,  1798.  Alexandrite  Nordcmkidld^  Schr.  Min.  Ges.,  St.  Petersb.,  1842.  Alaunerde  + 
Kiesfelerde  JTZop.,  Beitr.,  i.  97,  1795 ;  Arfvedaon,  Ak.  H.  Stookh.,  1822.  Aluminate  of  Glucma, 
mainly,  Seyheri,  Am.  J.  Sd.,  viil  105,  1824 ;  Bergemanrit  De  Ghrys.,  Gott,  1826. 

Orthorhombic.  /A/=129^  88',  OAl.t=129^  V;  a:h  :^c=l-2285  :  1 
•  2-1267.  Observed  planes :  vertical,  i-i,  i-?,  i-f >  ^^j  **^j  *'"i  >  domes,  f-i. 
1-t,  l-i,  3-i  (only  as  a  composition-face) ;  octahedral,  1, 1-S,  2-5,  f  6-6  («,  f 
152),  2-«. 
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i-tAi-i=lS3  13i 
w  A  2-5=126  8 
t-tA]=110  3i 


1^  A  1=136^  52' 
ttA2-2=128  52 
l-JAHtop,=119  46 


lAl,  ov.  l-z,=T3°3' 
lAl,  front,  ==139  53 
i-t  A  1-1=90 


8-JA3-J,  ov.  i-t,=120  13  i-?Al-J=120  7 


162 


ITorwftj'i  If  0* 


Alexandrite. 


HaddoxD. 


16ft 


IftftA 


Haddam. 


Haddam. 


Plane  i-i  vertically  striated ;  and 
sometimes  also  i-i,  and  other  vertical 
planes.  Cleavaj^e :  1-t  quite  distinct ; 
tri  imperfect;  t-i  more  so.  Twins: 
composition-face  3-t,  as  in  f.  153,  155a, 
made  up  of  6  parts  by  the  crossing  of 
3  crystals,  united  alon^  the  dotted 
line,  as  shown  by  the  striae,  the  forma 
either  stellate,  or  simply  hexagonal 
pyramids  with  truncated  summits; 
also  (2)  conjointly,  3-t  and  i-t,  as 
in  f.  154,  155,  each  made  by  the  crossing  of  3  pairs  of  twins,  each  sector  a 
pair  twinned  by  3-?,  and  united  to  the  next  pan*  by  i-i. 

H.  =  8*5.  G.  =  3*5— 3*84.  Lustre  vitreous.  Color  asparagus-green, 
grass-green,  emerald-green,  greenish-white,  and  yellowish-green;  sometimes 
raspberry  or  columbine-red  by  transmitted  light.  Streak  uncolored.  Trans- 
parent— translucent.  Sometimes  a  bluish  opalescence  internally.  Fracture 
conchoidal,  uneven. 

Var.  1.  Ordinary. — CJolor  pale  green,  being  colored  by  iron.  6.=3-697,  Haddam;  3*784, 
Brazil;  3*689,  Ural,  Rose;  3*885,  Orenburg,  Kokscharof. 

2.  Alexandrite. — Color  emerald-ffreen,  but  oolumbine-red  by  transmitted  light  G. =3-644,  mean 
of  resuItR)  Kokscharof.  Suppoaea  to  be  colored  by  chrome.  Orystala  often  very  large,  and  ia 
wins,  like  fijr.  16x,  either  six-sided  or  six-rayed. 

Comp. — ^€p33fcl= Alumina  80*2,  glncina  19*8=100.  Analyses:  1,  2,  8,  Ardejef  (Poge.,  hi 
118);  4,  6,  Damour(Ann.  Ch.  Phys.,  IIL  yiL  173): 

Si  Be  te 

4*47=100*61  Aydejef;  G.=3*7387. 

«*47  =  100-24        " 

3-12,  <5r  0*36,  Cu  and  ^b  0*29=100*71  ATdcgeH 

f  Vo  4*61,  quartz  0*49= 99*43  Damour. 

,   "  4*06,       "      0*96=98*38        ** 

Pyr.,  etc. — ^B3.  alone  unaltered ;  with  soda,  the  Bor&ce  ia  merely  rendered  doH  With  bom 
or  salt  of  phoepborua  fuaea  with  great  difficulty.    With  cobalt  solution,  the  powdered  minera' 


1.  BrazU 

7810 

17-94 

3       " 

78*71 

1806 

3.  Ural 

78  92 

18-02 

4.  Uaddam,  Ct 

76-02 

18*41 

ft.        " 

76-43 

17-93 
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SiTea  a  bluish  oolor.  G.  hardlj  changed  by  heating;  before  3*84,  atker  3'833.  No  action 
with  acids. 

Obs. — In  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluvial  deposits  of  rivers ;  at  March- 
endorf  in  Moravia ;  in  the  Ural,  85  versts  f^om  Elatherinenburg,  in  mica  slate  with  beryl  and 
plenacite,  the  variety  Alexandrite^  of  emerald-green  oolor,  columbine-red  by  transmitted  light;  in 
the  Oreuberg  district,  S.  Ural,  yellow ;  in  the  Mourue  Mts.,  Ireland ;  at  Haddam,  Gt.,  in  granite 
traversing  gneiss,  with  tourmaline,  garnet,  beryl,  automolite,  and  oolumbite ;  in  the  same  rode  at 
Greenfield  near  Saratoga,  N.  T.,  with  tourmaline,  garnet,  and  apatite ;  Orange  Summit,  N.  H^  it* 
granite  at  tlie  deep  cut  of  the  northern  railroad;  Norway,  Me^  in  granite  with  garnet  (Verrill). 

When  transparent,  and  of  sufficient  size,  chrysoberyl  is  cut  with  facets,  aud  forna  a  beautiful 
yellowish-green  gem.    If  opalescent,  it  is  usually  cut  en  cabocfion. 

Chrysoberyl  is  from  xf^°h  gdden,  ffnpvXUfj  liryL  Oymophane^  from  «ii/in,  wave,  and  ^'m'.w,  ap- 
peoTf  alludes  to  a  peculiar  opalescence  the  crystal  sometimes  exhibits.  Alexandrite  is  after  the 
Czar  of  Bussio,  Alexander  L 

On  Cryst,  see  B.  &  M. ;  Kokscharof;  Mln.  BussL,  iv. ;  Hessenb.,  Mm.  Not,  iv.  Fig.  162  la 
natural  size,  frt>m  a  crystal  belonging  to  A.  E  VerriU.  Chrysoberyl  has  very  distinct  cleavage 
parallel  to  1-i,  which  appears  to  show  that  M  is  the  true  vertical  prism  as  made  in  the  last  editios 
of  this  work,  although  8-1  is  the  twinning^plane.  But^  for  the  sake  of  the  simpler  notation,  the 
position  given  the  crystals  by  other  authors  is  here  adopted. 

Artii. — ^Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina,  1*B2  gludna, 
and  6*0  boric  add  (Ebelmen) ;  by  putting  a  mixture  of  fluorid  of  gludnum  and  fluorid  of  aliuni- 
nnm,  in  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  centre  of  the  flnorids 
a  small  carbon  omcible  with  a  little  fused  boric  add,  and  heating  for  some  hours  (Deville  and 
OaronX  the  process  yielding  fine  crystals  easily. 


4.  DEUTOXYDS. 


192.  OABSTTEBTtB,  Ore  of  the  Kavairtpos  of  the  Greeks  {Herod,,  etc.),  and  of  the  Flumbmn 
album  of  PUn^  xxxiv.,  4t,  etc. ;  not  of  the  Stannum  [=a  pewter-hke  alloy]  of  Plin,  Zinnsten, 
Stannum  ferro  et  arsenico  min.,  WaUL,  Min.,  803,  1747.  Mine  d'Etain,  Fr.  Trl  WalL,  1753. 
Tin  Ore,  Tin  Stone.  Zinnstein,  Zinnerz,  Germ,  Stannum  caldforme  (Oxyd  of  Tin)  Bergm^ 
Opusc.,  ii.  436,  1780;  Kla^^  Beitr.,  ii  246, 1797.  Etain  oxyd^  Fr.  Oassiterite  Beud^  IL  618, 
1882.    Eassiterit  Germ. 

Tetragonal.     (?Al-i=U6°  5';  a=0-6724.     Observed  planes:  vertical, 
/,  i4>  ^>  ^2  >  octahedrons,  f ,  1,  t ;  zirconoids,  3-|,  1-3,  7-J. 

156  167  158 


<?  A  1=136^  26' 
0  A  1=112  49 
0  A  1-3=144  40 


0  A  3h|=112^  25' 

1  A  1,  pyr.,=121  40 
1  A  1,  bafl.,=87  7 


7a  1=133^  34' 
1-iAl-i,  pyr.,=133  81 
/A'i.f=168  42 
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Cleavage:  I  and  i-i  hardly  distinct.  Twins:  f.  158,  composition-fiuM 
1-i;  producing  often  complex  forms  through  the  many  modifying  planes; 
sometimes  repeated  parallel  to  all  the  eight  planes  l-i ;  also  f.  159,  a 
metagenic  twin.  Often  in  reniform  shapes,  structm-e  fibrous  divergent : 
also  massive,  granular  or  impalpable. 

H.=6— 7.      G.=64--7*l.     Lustre  adamantine,  and 
^**  crystals  usually  splendent.     Color  brown  or  black ;  some- 

times red,  gray,  white,  or  yellow.  Streak  white,  grayish, 
brownish.  [Nearly  transparent — opaque.  Fracture  sub- 
conchoidal,  uneven.    Brittle. 

Var. — 1.  Orcftnory,  Tin-stone.  In  crystalB  and  massiye.  G.  of  ordinary 
crjst  6*96;  of  colorleaSf  from  Tipuani  B.,  Bolivia^  6*832,  Forbes;  of  honey* 
jellow,  from  Gruro,  6*704,  id. ;  of  yeiy  pure  crystals  from  Oarabuoo^  6*4,  id. ; 
of  black  crjst.  fr.  Tipuani,  7*021,  id. 

2.  Wood  Tin  (Hola-Zinn  Germ,),     In  botryoidal  and  reniform  shapos, 

concentric  in  structure,  and  radiated  fibrous  intemallj,  although  very  comr 

pact,  with  the  color  brownish,  of  mixed  shades,  looking  somewhat  like  diy 

wood  in  its  colors.    ToacPs^e  tin  is  the  same,  on  a  smaller  scale.   Q.  of  one 

variety  6*614.    Excellent  figs,  in  Baahleigh's  Brit  Min.,  1797. 

Stream  tin  is  nothing  but  the  ore  in  the  state  of  sand,  as  it  occurs  along  the  beds  of  streams  or 

in  the  gravel  of  the  adjoining  region.    It  has  been  derived  from  tin  veins  or  rocks,  through  the 

wear  and  decomposition  of  the  rocks  and  transportation  by  water. 

Comp.— Su=Tin  78*67,  oxygen  21*33=100.  Analyses:  1,  Berzelins  (ifh.,  iv.  164);  2, 
Ifallet  (J.  G.  Soa  DubL,  iv.  272);  3,  Bergemann  (Jahrb.  Min.,  1857,  396);  ^  6,  D.  Forbes  (PluL 
Mag.,  rV.  XXX.  140): 


1.  Finbo 

2.  Wicklow,  Ireland 

3.  Xerea,  Mexico 

4.  Tipuani,  Bolivia^  hnK 

5.  "  "       black 


Sn  ta  Fe     Sb     Si       £l 

98*6  2*4  1*4      0*8  — =98*2  Beradius. 

95*26  —  2-41     —  0-84     Mallet    G.=6*753. 

89-43  —  6*68     —  221     1*20  Bergem.    G.=6*862. 

91-81  —         1*02  6*48    0*73=100*04  F6rbe8. 

91*80  —  2-69     —         6*61      =100ForbeB.     G.=7*02l. 


Crystals  from  Oarabuoo,  Bolivia,  afforded  Kroeber  (Phil  Mag.,  IV.  xxx.  141)  76*805  p.  c.  of  tin 
(equivalent  to  97*8  p.  a  of  oxyd),  with  iron  2*18,  silver  0*015,  tungstio  acid  0*02,  lead  0*2&, 
and  1*74  of  water.  (The  analysis  is  stated  to  have  afforded  19*684  of  oxygen,  which  is  not 
enough  for  the  tin  alone  found.)  The  Tenebra  ore  contains  from  2  to  5  p.  a  of  columbic  and 
tantallc  acids.    Yauquelin  obtained  9  p.  a  of  sesquioxyd  of  iron  from  wood  tin. 

Pyr.,  etc. — ^B.B.  alone  unaltered.  On  charcoal  with  soda  reduced  to  metallic  tin,  and  gives  a 
white  coating.  With  the  fluxes  sometimes  gives  reactions  for  iron  and  manganese,  and  more 
rarely  for  tantalic  acid.    Only  slightly  acted  upon  by  acids. 

Obs. — ^Tin  ore  is  met  with  in  veins  traversing  granite,  gneiss,  mica  schist^  chlorite  or  clay 
schist,  and  porphyry. 

Occurs  iu  remarkable  crystals  in  Oomwall,  associated  with  fluor,  apatite,  topaz,  blende,  wolfram, 
eta,  and  also  the  toood'tin  and  streamrtin;  in  Devonshire,  near  Tavistock  and  elsewhere:  Ooun^ 
of  Wicklow,  Ireland ;  in  pseudomorphs  afler  feldspar  at  Wheal  Ooates,  near  Si  Agnes,  domwall ; 
singular  compound  crystals  in  Bohemia  and  Saxony,  the  twin  forms  from  Zinnwald  and  Schlauk* 
enwald  often  weighing  several  pounds;  at  Limoges  in  splendid  crystals;  also  in  Ghillicia;  Green* 
land,  with  cryolite  at  Evigtok,  Sweden,  at  Finbo;  Finland,  at  Pitkaranta. 

In  the  E.  Indies,  on  Malacca,  Banca,  Blitong  near  Borneo;  in  the  Ovens  district,  and  in  some 
gullies  of  the  Strathbogie  ranges  in  Victoria,  Australia. 

In  Bolivia,  S.  A.,  in  the  gold  region  along  the  Tipuani  B. ;  at  Oruro  tin  mines;  and  at  Oarabuco, 
Bolivia ;  in  Mexico,  at  Xeres  and  Durango. 

Jn  the  United  States,  in  Mainej  sparingly  at  Paris  and  Hebron:  in  Mass,,  at  Chesterfield  and 
Goshen,  a  few  crystals,  with  albite  and  tourmaline ;  in  K  ffamp.^  at  Lyme,  and  somewhat  more 
abundantly  on  the  estate  of  Mr.  Eastman,  in  the  town  of  Jackson ;  in  Virginia^  sparingly  in 
some  gold  mines,  imbedded  in  a  talco-micaceous  slate ;  in  OaHfomtOf  in  San  Bemaroino  Co.,  in 
Temescal  region;  in  Idaho,  on  Jordan  creek,  near  Boonville. 

Stannite  Breith.  (Handb.  772,  1847),  an  amorphous,  pale  yellowish-white  substance,  from 
Cornwall,  with  H.=6*6,  G.=8'546,  has  been  regarded  as  a  pseudomorph  after  feldspar,  odd 
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fciuoing  nroch  ozyd  of  tin  as  a  mixture  with  the  other  ingredients.    Bischof  obtained  (Ohem,  Q^ 
a.  2026)  Si  51-67,  Sn  38  91,  *1  4-53,  Pe  3-55,  Oa  O'lG,  ign.  0-43 =99-1 6. 

On  (nyst,  Hessenberg,  Min.  Not.,  vi. ;  A.  E.  Kordenskiold  and  Gadolin,  Pogg.,  cL  637.  Nor^ 
denskiold  makes  the  angle  1  A  1  =  121°  42'  whence  a=0*6720.  According  to  Mr.  Gadolin,  Fin* 
land  crystals  aflTord  also  the  planes  |,  7,  V4l,  V-H»  hh  hi  M,  1-3,  i-h  t-V-,  <-f,  i-J,  i-J,  «-J,  i^, 
Hot  ^Ht  ^H  ;  hut  there  is  doubt  as  to  some  at  least  of  these  planes,  as  these  unusual  ratiot 
were  determined  from  measured  angles  alone  and  not  through  zones. 

Arti£ — Formed  in  ciystals  by  the  action  of  a  stream  of  muriatic  acid  gas  on  Sn  0'  (DeTiIle) 
bj  action  of  steam  on  chlorid  or  fluorid  of  tin  (Daubree). 

192a.  Ainalitb  a,  K  Nordenskiold  (FinL  Min.,  162, 1856,  26,  1863).  A  cassiterite  containina 
nearly  9  p.  c.  of  tantalio  add.  Isomorphous  with  cassiterite,  and  presenting  the  planes  1,  1-i 
H.= 6^6*6;  G.=6-6~6'8.  Lustre  vitreous  to  adamantine ;  oobr  black  to  grayish-black ;  streak 
light-brown;  opaque.    Analysis  by  Nordenskiold : 

Sn  88-96  ta8-78  Fe  2-04  Cu  0-78= 100-55 

From  Fennlkoja  in  Somero,  Finland,  with  tantalite  and  beryl  in  albite. 

193.  RUnLB.  Schorl  rouge  c2e  Zis/e,  Crist,  il  421,  1783;  v.  Bom.  Cat  de  Baab,  L  168,  1790. 
Bother  Schorl  pt,  Titankalk,  Klapr,^  Beitr ,  L  233, 1796  (discov.  of  metal  Titanium).  Bed  Schorl 
Kino.,  Min.,  I  271,  1794;  Titanite,  id.,  ii^9, 1796  [not Titanite  JT/opr.,  1794=Sphene].  Schori 
rouge,  Sagenite,  Sauaawe,  Alpes,  It.  §  1894, 1796.  Crispite  (fr.  Orispalt  St  Gothard)  DekmeUk^ 
T.  T.,  ii  333,  1797.  Butil  Wem.,  1800,  Ludwig*s  Wem,  I  65,  1803.  Titane  oxyd6  ff,,  Tr.,  1801. 
Schwarzor  Granat  LampadiuSj  Samml.,  il  119,  1797.  Eisenhaltiges  Titanerz  (fr.  Ohlaplan) 
Klapr^  Beitr.,  ii.,  235,  1797=Nigrm  KarsL,  Tab.,  66,  79,  1800.  BmenorutUe  Kokscharof,  MhL 
BussL,  iL  352,  1854. 

Tetragonal.  ^  (?  Al-i=147^  12^',  a=0-6442.  Observed  planes  :  vertical 
prisms,  /,  ^-f ,  i-2,  i-3,  i4,  i-7,  id ;  octahedrone,  1,  2,  J,  1-i,  3-i ;  zirconoidsj 
1-3, 1-|,  3-f ;  base,  Oj  not  common. 

161 
1«0  .x^t^  164 


Grayes  ICtn^  Ga. 

(?  A  1  =  137°  40' 
<?  A  3-1=113   18 
0  A  1-3=145  49 
lAl,  pyr.,=123   7i 


lAl,  ba8.,=84*^40' 
7a  1=132   20 
7Ai-f=168   42 
/Ai-2=161   34 


7Ai.3=153°26' 
i^  A  1-2=153    26 
i^Al-i=122   47i 
i^*  A  1=118   26 
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Cleavage :  /  and  i^',  distinct ;  1,  in  traces.  Vertical  planes  nsnally  stri- 
ated. Crystals  often  acicular.  Twins :  1,  composition-face  1-i,  either  (1) 
having  a  geniculation  at  the  centre  of  origin  of  the  crystal  (nearly  like  f.  50, 
or  f.  158  under  cassiterite) ;  or  (2^  having  commenced  as  a  simple  crystal, 
and  afterward  become  geniculatea,  as  in  t.  161.  (A)  Usually  the  successive 
geniculations  take  place  in  a  common  plane,  that  is  by  those  faces  1-i  that 
Be  in  the  direction  of  the  same  diagonal ;  and  {a)  either  the  parts  at  the 
geniculations,  at  the  opposite  extremities,  resume  altematelv  a  like  direc- 
tion, as  in  f.  159,  under  cassiterite,  p.  157 ;  or  the  direction  changes  succes- 
sively (f.  161),  the  extremities  finally  bending  into  one  another,  and  prwlue- 
ing  at  times  when  thus  completed  an  inequilateral  hexagonal  prism  (f.  162) ; 
but  (B^  occasionally  the  twinned  commencement  (as  1,  II,  f.  163;  is  next 
ffeniculated  at  either  end  parallel  to  the  transverse  plane  1-i,  and  a  zig-zag 
rorm  is  produced,  and  this  in  successive  alternations,  thence  resulting,  if  the 
twinning  b^ns  nearly  at,  or  at,  the  commencement  of  the  crystal,  in  the 
scalenohedral  form  in  f.  164,  which  consists  of  8  united  sectors.  [Fig.  163 
is  ideal  (from  G.  Eose)^  being  introduced  to  illustrate  the  form  in  f.  164.] 
2.  Composition-face  3-^,  making  a  wedge-shaped  crystal  consisting  of  two 
individuals.  3.  Composition-faces  1-i  and  3-t  in  the  same  crystal  (fr.  Mag- 
net Cove,  Hessenberg).     Occasionally  compact,  massive. 

H.=6— 6*5.  G.=4*18— 4-25.  Lustre  metallic-adamantine.  Color  red- 
dish-brown,  passing  into  red ;  sometimes  yellowish,  bluish,  violet,  black ; 
rarely  grass-ffreen.  Streak  pale  brown.  Subtransparent — opaque.  Frac- 
ture suDconcnoidal,  imeven.     Brittle. 

Oomp.,  Var^— Titanic  add,  f  i=0x7flUQ  39,  titanium  61  =  100.  Sometimes  a  little  iron  ia  present 

Var.  1.— Ortftnory.  Brownish-red  and  other  shades,  not  black.  G. =4*  18— 4*22.  Transparent 
quartz  is  sometimes  penetrated  thickly  with  acicular  or  capillary  crystals,  and  this  variety  is  the 
Sagenite  (tt.  <rayif»ii,  a  net),  also  named  Crispite.  Dark  smoky  quartz  penetrated  with  the  aciciilai 
rudle  is  apparently  the  Veneria  crinia  of  Pliny  (zxxvii.  69). 

2.  Ferriferous,  (a)  Nigrine,  Color  black,  whence  the  name.  Contains  2  to  3  p.  c.  of  ozyd  of 
iron.  But  as  ordinary  rutile  has  1  to  2  p.  c.,  the  distinction  is  very  small  G.=4  249,  fr.  Ohla- 
plan;  4'242  fir.  Freiberg.  (5)  IlmenoruiUe,  A  black  variety  from  the  Ilmen  Kts,  occurring  in  oo> 
tahedrons,  containing  over  10  p.  c  of  oxyd  of  iron,  and  having  G.=5*o74— 5*133. 

8.  Ghromiferaus  (Titane  oxyd6  chromifere  II.).  A  grass-green  variety,  containing  oxyd  of 
chrome,  which  gives  the  color. 

Analyses:  1,  Damour  (Ann.  Oh.  Phys.,  IIL  x.  41'?);  2,  H.  Rose  (Gilb.  Ann.,  IxiiL  67,  Pogg.,  Q. 
166);  3,  BLersten  (J.  pr.  Oh.,  xxxvii  170)  j  4,  5,  Demoly  (Jahresb.,  1849,  728): 

1.  St.  Yrieix,  reddish       ti  97*60     3Pe  l-55=99*ls  Damour.    G.=4-209. 

2.  "  "  98-47  1-63=100  H.  Rose. 

3.  Freiberg,  nigrine  96*76  2'40»=99-16  Kersten.    G.=4*242. 

4.  Loa  unknown  96*41  1  63,  Un  0*13,  Si  1*83=100  Demoly. 

5.  '*  "  96*46  1-62,    "    0*14,  "  0*79=100  Demoly. 

•  In  part  at  leaft  nuignetUe^  which  may  be  separated  by  a  magneto 

The  HmenorviHe  consists  approximately,  according  to  Hermann  (1.  a),  of  "fi  69-3,  Vq  10*7. 

Pyr.,  etc. — ^B.B.  infusible.  With  salt  of  phosphorus  gives  a  colorless  bead,  which  in  R.F. 
assumes  a  violet  color  on  cooling.  Most  varieties  contaui  iron,  and  give  a  brownish-yellow  or  red 
bead  io  R.F.,  the  violet  only  appearing  after  treatment  of  the  bead  with  metallic  tin  on  charcoal 
insoluble  in  acids;  made  soluble  by  msion  with  an  alkali  or  alkaline  carbonate.  The  solution 
containing  an  excess  of  acid,  with  the  addition  of  tin-foil,  gives  a  beautiful  violet-color  when  ooo* 
centrated. 

Obs. — Rutile  occurs  in  granite,,  gneiss,  mica  slate,  and  syenitic  rocks,  and  sometimes  in  gran- 
ular limestone  and  dolomite.  It  is  generally  found  in  imbedded  crystals,  often  in  masses  of  quarti 
or  feldspar,  and  frequently  in  acicular  crystals  penetratuig  quartz.  It  has  also  l)een  met  with  io 
hematite  and  ilmenite.  It  is  common  in  grains  or  firagments  in  many  auriferous  sands.  Oocuis 
in  Arendal  and  Kragerde  in  Norway ;  at  Horrsjoberg,  Finland,  with  lasulite  and  kyanite ;  Saualpe. 
Qunnthia'  in  the  Trals;  m  tlie  Tyrol;  at  8t.  Oothard;  at  Yrieix,  in  France;  Krummheonen 
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dorfl  near  Freiberg;  in  Oastfle,  in  geniculated  cryBtals,  often  large ;  at  Ohiapian  in  TftmsylYoniai 
ffigrmt  in  pebbles ;  in  laige  crystals  in  Perthshirei  Scotland ;  at  Grianlariek,  at  Oraig  Galleachneot 
KUlin,  and  on  Benyg^ ;  in  Donegal  Co^  Ireland.  A  yariety  from  Karingsbridca  in  Sweden  con- 
tains according  to  Ekeberg  (Ak.  H..  StockK,  1803,  46),  3  p.  o.  of  chrome,  and  is  the  UHanit  oxy^ 
chfomiftre of  Haaj ;  grasa^ifreen  needles,  supposed  to  be  chromiferons,  have  been  fonnd  in  the  Swiss 
Alps.  The  IhnmoridUt  is  fh>m  the  phenadte  and  topaz  mine  of  the  Ilmen  Mts.,  in  the  Urals. 
Bough  octahedrons,  reticnlated  within,  Arom  BrasU,  are  supposed  tobe  pseudomorphs  after  anatase. 

In  Madne^  at  Warren,  iQong  with  tremolite  and  dbaIcop3rrite.  In  N,  Hamp.^  sparinglj  ai 
Lyme,  with  tourmaline;  near  Hanover,  adcular  crystals  in  quartz,  only  in  loose  masses.  In 
Vermimi,  at  Waterbury,  Bristol,  Dummerston,  and  Putney ;  also  in  loose  boulders  in  middle  and 
northern  Vermont^  adcular,  some  specimens  of  great  beaulT-  in  transparent  quartz.  In  Mass^  at 
Bane,  in  gneiss,  crystals  oooasionally  an  inch  and  a  half  in  diameter;  at  Windsor,  in  feldspar 
reins  intersectuig  chlorite  slate;  at  ohelbnme,  in  fine  crystals  in  mica  slate;  at  Leyden,  with 
scapolite;  at  Conway,  with  gray  epidote.  In  Ckmn.,  at  Lane's  mine,  Monroe,  and  in  the  a^join- 
ii^  town  of  Huntington.  In  P,  Tork^  in  Orange  Co.,  1  m.  E.  of  Edenville,  with  pargasite  in  limestone 
boulders ,  2  m.  £.  of  Warwick,  in  granite  with  zircon ;  I  m.  K  of  Amity,  in  quartz  with  brown 
tourmaline,  and  2  m.  W.,  with  spinel  and  corundum,  and  also  2  m.  8.W.,  with  red  spinel  and 
chondrodite ;  near  Warwick,  in  slender  prisms  penetrating  quartz ;  in  N.  York  Ca,  at  Swings- 
bridge,  in  veins  of  quartz,  feldspar,  and  mica  traversing  granular  limestone;  in  the  limestone  of 
Essex  Co.  In  Perm.,  in  fine  long  crystals,  at  Sudsbury,  Chester  Co.,  and  the  adjoining  district  in 
Lancaster  Ca ;  at  Parksburg,  Concord,  West  Bradford  and  Newlin,  Chester  Co. ;  at  the  Poor 
Houso  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  lu  N.  Jeneih 
at  Newton,  with  spineL  In  Nl  Oar^  at  Crowder's  Mountain.  In  Otorgia^  In  Habersham  Ca ;  in 
Lincoln  Co.,  at  Graves'  Mountain,  with  lazulite  in  large  and  splendent  crystals,  some  3^  by 
2f  in.    In  ArkaoMog^  at  Magnet  Cove. 

In  CbfuuJo,  small  crystals,  with  speciilar  iron  at  Sutton,  C.  E  ;  in  the  ilmenite  of  Bay  St  Paul, 
C.  E.,  orange  translucent  grains,  pure  ¥i,  and  probably  rutile  or  brookite. 

The  oxyd  of  titanium  is  employed  for  a  yellow  color  in  painting  poroelain,  and  also  for  giving 
the  requisite  tint  to  artificial  teeth. 

Recent  art  on  cryst,  Kokscharof  Min.  Bussl.,  L  ii  iii.  iv.;  Pogg.,  xd.  164  (whence  angles 
given);  a.  Boee,  Pogg,  cxv.  643;  Hessenberg,  Min.  Not,  L  IT.  V.    Figs.  16j-1«4  by  G.  Rosa 

Artie — ^Formed  in  crystals  by  heating  together  to  redness  titanic  acid  and  protoxyd  of  tin, 
and  then  heating  the  mass  with  silica,  to  a  cherry  red  heat  (Deville) ;  by  the  action  of  steam  on 
fluorid  or  chlorid  of  titanium  (Danbr^,  Hantefeuille).  Hautefeuille  observes  that  in  this  process 
crystals  oTrutiHe  are  formed  when  the  heat  used  is  red  heat;  ofbrookiUj  when  it  is  between  thai 
required  for  volatilizing  cadmium  and  zinc ;  and  of  anatase^  when  the  heat  is  a  little  below  that 
leqoued  for  the  volat  of  cadmium. 

Has  been  observed  in  crystals  as  a  fUmaoe  product  by  Scheerer. 

194.  OOTAHaDRITJEI.  Sdiorl  bleu  indigo  (te.  Oisans)  Bounty  de  lisle's  Orist,  ii  406, 1783; 
Soh(^  ooteddie  rectangulaire  ieL,  J.  de  Phys.,  xxx  886,  1787.  Octa^rite  Sauaa^  Alpes,  §  1901, 
1796.  Oktaedrit  Wertk,  1803,  Ludwig's  Wem.,  ii  218,  1804.  Oisanite  Ddam^QL,  T.  T.,  ii  26% 
1797 ;  H,  J.U  M.,  V.  273,  1799.    Anatase  JET.,  Tr.,  ui  1801.    Dauphinit 

Tetragonal.  0  A  l-t=119°  22' ;  a=l-77771.  Commonly  octahedral  or 
tabular.  Observed  planes:  0 ;  prisms,  I^  i-i;  octahedrons,  1,  J,  f,  ^y  ^, 
\y  3-e,  2-i,  1-1,  \4y  \^ ;  zirconoid,  i^5. 

0  A  i=153°  19'  1  A  1,  ba8.,=136^  36'  ^^ 

(9  A  1=160  16  2-1  A  2-1"    =148  28 

O  A  1=111  42  l-iAl-i  «    =12116 

0  A  2-i=105  46  OS  7=90. 

1  A  1,  pyr.,=97  51  /a  1=158  18 

Cleavage :  1  and  0,  perfect. 

H.=5-5-6.  G.=3-82-3-95;  sometimes  4-11— 4-16 
after  heating.  Lustre  metallic-adamantine.  Color  va- 
rious shades  of  brown,  passing  into  indigo-blue,  and 
black;  rreenish-yellow  by  transmitted  li^t.  Streak 
oncolored.    Fracture  subconchoidal.    Brittle. 


11 
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Oomp. — ^Idke  nitile  and  brookite,  pure  titanio  add. 

Rose  found  in  crystals  from  Brazil  1*26  per  cent  sesqnioxyd  of  iron  (Pogg^  bd.  616);  aad 
Damour  obtained  in  an  analysis  (Ann.  Cb.  Phys.|  IIL  x.  417),  fi  98*36,  ¥e  I'll,  Sn  0*20=9)-€T 

Pyr.,  etc. — Same  as  for  rutile. 

Obs.— Most  abundant  at  Bourg  d^Oisans,  in  Daupbiny,  witb  feldspar,  azinite,  and  ilmonxte 
found  in  mica  slate  in  the  Orisons;  in  Bavaria;  near  Hof  in  tbe  Fichtelgebirge ;  Norway;  the 
Urals;  in  chlorite  in  DcTonsbire,  near  Tavistock;  with  brookite  at  Tremadoo,  in  North  Wales; 
in  Cornwall,  near  Liskeard  and  at  Tintagel  Cliffs ;  in  Brazil  in  quartz,  and  in  detached  crystals  at 
splendent  as  to  be  sometimes  mistaken  for  diamonds. 

In  the  IT.  States,  at  tiie  Dexter  lime  rock,  Smithdeld,  B.  I.,  in  dolomite. 

De  Saussure's  name  octahedriie  has  the  priority,  and  is  particularly  appropriate,  the  crystals 
being  usually  octahedrons.  Haiiy's  anaUue  is  No.  3  in  order  of  time,  and  was  brought  forward 
after  he  had  once  adopted  fbr  a  while  Delametherie's  name  oisantte;  it  is  from  mttiraotf,  erecUom, 
and  was  intended  to  signify,  as  Hauy  says,  that  the  common  octahedron  was  longer  than  that  of 
other  tetragonal  species ;  but  length  is  not  in  the  meaning  of  the  Greek  word. 

Arti£. — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fiuorid  of  titaninm  (Daubr^e); 
by  the  action  of  a  stream  of  muriatic  add  gas  on  Ti  0'  (Deville);  by  ftising  titanio  add  with  aalt 
of  phosphorus  B3.  in  B.F.,  and  then  exposing  the  bead  to  the  point  of  the  blue  flame^  when 
minute  transparent  crystals  of  octahedrite  separate  (0.  Bose). 

195.  HAUSBSANNITE.  Schwarz  Braunsteinerz  pt.  Wem.,  Bergm.  J.,  886,  1789.  Sohwan 
ICanganerz  pt  KdrsL,  Tab.  72,  100,  1808.  Blade  Manganese.  Bl&ttricher  Schwars-Braunsteio 
H€M8in^  Handb.,  293,  1813.  Manganic  oxyd^  hydrate  iT.,  Tr.,  1822.  Pyramidal  Manganese 
Ore  Haid,^  Mobs,  Min.,  ii  416,  1824.  Hausmannite  Haid,,  Trans.  B.  Soc.  Ed.,  1827.  Gkna. 
braunstem  iTattfm.,  Handb.,  405,  1847. 

Tetragonal.  0  A  l-i=130^  25' ;  a=l-1743.  Observed  planes :  1,  i,  l-». 
Forms  octahedral. 

(?  A  1=121^8'  iA4,   pyr.,=139^  57' 

1  A  1,  pyr.,=:105  25  WaU,   "    =114  52 

0  A  i=151  2  1  A  1-^=142  42 

Cleavage :  basal,  nearly  perfect.  Twins,  parallel  to  14 ;  the  same  kind  of 
composition  sometimes  between  four  individuals,  nearly  like  93,  p.  65.  Also 
granular  massive,  particles  strongly  coherent. 

H.=5— 5-5.  G.=4-722,  Lustre  submetallic.  Color  brownish-black. 
Streak  chestnut-brown.     Opaque,     Fracture  uneven. 

Oomp- — l^n*  Un=Manganese  72-1,  oxygen  2'7*9=lln  69,  An  31=100.  Formula  usually 
nrritten  Mn  Hn.  Analyses:  1,  Turner  (Trans.  Boy.  Soa  Edinb.,  xL);  2.  Bammelsbeig  (Pogg., 
xiy.  222);  8,  id.  (ib'.,  czziv.  523);  4,  L.  J.  Igelstrom  ((EfV.  Ak.  Stockh.,  1865,  606): 

An       Stn       0         £a        Si        It 

1.  Defeld  98-902  0-215  0-111  0-837  0-436=100  Turner. 

2.  Umenau         92-487 7-004  1-150  =99-641  Ramm. 

3.  FUipstad        9212 6'95  013  0-34,  Ca  O'l 4,  Mg  0*41=100*00  Bama. 

4.  Jakobsberg  28*78     7127  -. =  lOO  IgialBtrom. 

Rammelsberg.  in  later  examinations  of  the  Dmenau  mineral  (Pogg.,  cxxiv.  522^  found  Si  0*10l 
0*91,  0*60,  and  Ba  0*15,  0*60,  0  14,  with  Ign.  0*6,  and  0  7*10. 

Pyr.,  etc. — ^B.B.  like  manganite.    Dissolves  in  heated  muriatic  acid,  affording  chlorme. 

Obs. — Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near  Tmenaa 
m  Thuringia;  Hefeld  iu  the  Horz;  Eilipstad  in  Wermkmd.  Reported  also  from  Framont  in 
Alsace.    Obsenred  at  Lebanon,  Penn. 

Dauber  found  for  crystals  fVom  Ihnenau  1  A  1=106'  30',  and  i  A  i=140''  31'  (Pogg^  xgit.  406)^ 

The  formuhi  Mn*  Mn,  which  makes  the  two  members  each  to  contain  two  of  oxygen,  aooordi 
with  the  approximate  isomorphism  of  the  species  with  octahedrite  and  rut'le,  the  angle  0  A  1  to 
it  differing  hardly  2^  from  0  A  1-t  in  octahedrite,  and  about  2^**  from  0  A  1  in  rutila 

Artif. — ^F)rmed  in  crystals  by  subjecting  fitn  and  Mg  to  heated  muriatic  add  gas  (DerilleX 
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IM.  HRAUMITB.  Braunite,  BrachTtTpooB  ICanganese-Ore,  HotitL,  Ed.  J.  ScL,  h.  48,  1826 
HartfammBtein  Hauam ,  Handb.,  222,  1 847.  Maroeline  Beud^  !L  188, 1882.  Heteroklin  BrmOk. 
Fogg^  xliz.  204,  1840  (in  art  bj  EineinoffX  Handb.,  801, 1847. 

Tetragonal.  0  A  l-i=:135^  26' ;  a=0-98525.  Observed  planes :  0,  1,  2, 
9-2: 

0  A  1=125^  40'  2  A  2,  pyr.,=96^  88' 
<?  A  2=109   46  2A2,  basal,=140   30 

1  Al,  pyr.,=109    53  2-2  A  2-2,  pyr.  axial, =128   17 
1 A 1,  W,=108  40  2-2  A  2-2,  pyr.  diag.,=144     4 

1 A  1=109''  46'  and  108''  53',  Descloizeaox.    Twins:  forms  consisting  of 
three  crystab,  Kenngott.    Also  massive. 

H.=6-6-5.  G.=4-75-4-82  ;  4-762, fr. Elgersbure, Ramm. ;  4-818,ib., 
Haid. ;  4*77,  fr.  St.  Marcel,  Damonr.  Lustre  submetauic.  Streak  and  color 
dark  brownish-black.    Fracture  uneven.    Brittle. 

Oomp« — 2  Mn'  Mn-hMn  Si  (see  p.  188).  Turner  obtained  no  sOica,  and  made  the  niineral  aim* 
ply  8n.    Analysea :  1,  Turner  (Edinb.  Trans.,  xl) ;  2-4^  Bammelaberg  (Pogg.,  crriv.  615): 

An  0  £a         Si  IS 

1.  Slgeraburg  86-96       9*86       2*26         <r.         0*96=:100  Turner. 

2.  "         cryBt       (})       undo.  0*24       t-98       Bamm. 

3.  •*         massive    (j)  •*  0*64        832        Bamm. 

[8 ^-'        "  -  -  ------ 


4.  **  [80*94]       8*08        0*44        8*68         1*00,  Ca  0*91=100  Bamm. 

emoit 
allogra 
.400)1 


The  maredine  (or  heterodine)  from  St  ICaroel  in  Piedmont,  shown  chemioalljr  hy  Damour,  and 
cfystallographically  bj  Deedoizeauz,  to  be  impure  braunite,  was  found  bj  Bamour  (Ann.  d.  M., 
lY.  I  400)  to  oonaist  of 

Sn  66-68,  9e  10-04y  iSu  8-79,  #e  1*80,  Ca  1-14,  iSig  0*26,  Si  10-24=98*45 

Analysea  of  impure  ore  ftom  Elba,  by  Beohi,  in  Am.  J.  ScL,  H  ziv.  62 ;  from  Engadin,  in 
serpentine,  bj  Bukeisen,  in  Ber.  Ak.  Wien,  xxIt.  287. 

Pyr^  eto^-B.B.  invisible.  With  borax  and  salt  of  phosphorus  giyes  an  amethystine  bead  in 
OJP.,  beooming  oolorless  in  B.F.  With  soda  giyes  a  bluish-green  bead.  Treated  with  muriatic 
add  evolves  chlorine.    Maroeline  gelatinizes  with  adds. 

Obs. — Oconrs  both  crystallized  and  massive,  in  veins  traversmg  porphyry,  at  Oehrenstock,  near 
Dmenau ;  at  Elgersbnrg  in  Thuringia ;  at  Botnedalen,  Upper  Tollemark,  in  Norway ;  near  Befeld 
in  theHars;  at  St  Maroel  in  Piedmont*  at  Elba  (Bechi,  Am.  J.  Sd.,  IL  xlv.  62);  at  Yizianagram 
inlndia^ 

Named  after  Mr.  BrauU  of  Qotha 

To  exhibit  the  true  relations  between  the  forms  of  braunite  and  oassiterite  or  mtile,  the  plane  1-4 
above  should  be  1,  Oa  1  in  oassiterite  being  IS6°  26'.  Homdogioally  this  plane  in  all  these  re- 
lated spedM  is  1-^  the  plane  corresponding  to  that  truncating  an  edge  of  a  cube  whidi  indinesto 
0  136^ 

197.  acnUUlff.    Mennige  Germ,   Fkymb  ozid^  rouge  & 

Pulverulent,  occasionaUy  exhibiting,  under  the  microBOope,  cryBtaUine 


H.=2--8    Q.=4'6.     Lustre  faint  greasy,  or  dull     Color  vivid  red, 
mixed  with  yellow ;  streak  orange-yellow.     Opaque. 

Oomp.— Pb*  0*=^-i-2  ^br=Oxygen  9-84,  lead  90-66=100. 
Psrr. — ^In  the  reduction  flame  of  the  blowpipe  globules  of  lead  are  obtained. 
Obs«— Usually  associated  with  galenite,  and  also  with  calandne,  and  sometimes  oonptitutinf 
pseudomoorphfl  after  galenite  and  cerussit& 
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Oooars  At  Bleialf  in  the  Eifld;  in  BadenweQer  in  Baden ;  Brillon  in  Westphalia :  falasd  of  AsgW 
■er;  Grassington  Moor  and  Weardale  in  Yorksliire;  Leadbilla  in  Sootiiand;  Sdilaiq^eiibeiK  in 
Siberia. 

Found  at  Austin's  mine^  Wjthe  Go.,  Ya.,  along  with  cerussite. 


198.  BROOSTTB.    Jnrinite  Sard,  1822.    Brookite  Levy,  Ann.  Fhil.,  n.  ix.  140, 1825.    Aitam 
site  Sh0p.,  Am.  J.  Sd.,  IL  il  250,  1846.    7  Eumanite  Shep^  ib.,  ziL  211,  1851. 

Orthorhombic.  /A 7=99^  50'  (-100<»  50'):  (?  A  1-1=131^  42';  a:J:<; 
=:1-1620 : 1 : 1: 1-1883.  Observed  planes :  0 :  vertical,  7,  i-l,  i-i,  ^,  i-S, 
w,  iJf,  i^,  iri ;  domes,  ^  H  2-i;  octahedral,  i,  1,  2,  H,  H^  H  H 
H,5-%5JjL,24,24. 
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0  A  H=150^ 

OM  =124 
(9Ai  =143 
0  A  24=111 
(?Al-S=132 
(?  A  5-6=101 
(?A2-i=117 


liiaak,  UraL 


42'  7Aw=139^55' 

14  i-»Ai.2=157  11 

17  i-2Ai-2,  mac.,  =134 

45  iAi    "    =135 

34  lAl    «    =115 

19  1-2  A 1-5  "    =101 

38  1-2  A 1-2,  brach.,=135 

54  2-?  A  2-1,  top,  =  55  48 


14 

43 

3 

37 


EOenville,  N.  Y. 


Cleavage :  TJ  indistinct ;  0,  still  more  so. 

H.=5-5-6.  G.=412-4-23,  brookite  ;  4-21 
^—4-23,  trp.  Ural  cryst. ;  4-03— 4*085,  arkansite, 
Whitney  and  Damour,  3-86— 3*95,  Eammelsberg, 


8'81,  a  variety  from  the  Ural,  Hermann.  Hair-bi-own,  yellowish,  or  ra- 
dish, with  metallic  adamantine  lustre,  and  translucent  (brookite)  ;  also  iron- 
black,  opaque,  and  submetallic  (arkansite).  Streak  uncolored — grayish, 
yellowish.    Brittla 

Oomp.— Pure  titanic  add,  Ih,  like  rutile.    Analyses:  1,  Hermann  (J.  pr.  Oh.,  xlvL  404);  S 
Bomancvskj  (B.  H.  Ztg.,  1853,  Na  26) ;  3,  Damour  (Ann.  d.  M.,  IV.  xt.  447): 


1.  Urals 
8. 


¥i  Fe  &  ign. 

94*09  4'50  kr,  1-40=100*00  HennaiUL 

94*81  3*28  1*31=98*90  Romanovikj 

99-96  1*36  0*73  =101*46  Bamow. 
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Bammelsberg  obtained  94*23  p.  a  of  titanic  add  from  the  arkandto,  and  a  correnponding  low 
cpeoiAo  grayity,  whOe  Whitney  and  Damour  found  little  impnrity  and  a  higher  specific  gravity. 

Pyr^  eto.~Same  as  for  mtile. 

Oba.— Brookite  oooars  at  Bourg  d'Oisana  In  Daophiny ;  at  St  Qothard,  with  albite  and  qnarta 
m  the  Urals,  district  of  Slatoust,  near  Miask;  near  Makirch  in  the  Voeges,  in  pseudomorphs  aftei 
sphene;  rarely  at  Val  del  EoTe,  Btna^  with  mtile;  at  Fronolen  near  Tremadoc,  Wales ;  in  thick 
bladE  ciystals  (arkansUef  f.  166)  at  Magnet  Coye,  Ozark  Mts.,  Arkansas,  along  with  eUeolite,  black 
garnet,  and  sohorlamite ;  in  small  dystals  from  tho  gold  washings  of  Nor(h  Carolina ;  at  the 
lead  mine  of  Ellenyille,  Ulster  Co,  N.  Y.,  on  quarts  (f.  169),  with  ohalcopyrite  and  galenite ;  at 
Paris,  Maine. 

/A  /in  arkansite=100'— 100'  30',  1-2  A  1-S=10r  80',  and  186'  15'  to  135"  60'.  In  brookita 
from  the  Urals,  /a  1=99''  60',  Kokscharof  (Min.  RussL). 

Named  after  the  English  crystallographer  and  mineralogist,  H.  J.  Brooke. 

ArtiL — Formed  in  crystals  by  the  action  of  steam  on  dilorid  or  fluorid  of  titanium  (Daubr^X 

198a.  EuifANTTA.  Eumanite  ooonrs  in  minute  crystals  at  the  Ohestorfleld  albite  vein  with 
mbeUite  and  pyrochlore.  Ita  chemical  identity  with  brookita  has  not  been  ascertained.  The 
ionezed  are  figures,  by  the  author,  of  two  of  the  crystals. 

ItOA 


if 


d 


il 


tt 


il 


Some  of  the  observed  angles  are  /A  /=slOO'  to  101',  H  A  H='r7'  49',  i-J  A  i.J=140'— 140' 
16',  iJi  A  J-|=128'  20—128"  30',  «  A  ^}=108%    Am.  J.  Sd.,  IL  xil  211,  397,  xiiL  117. 

199.  FTROIiUSITB.  Lapis  manganensis  pt  Cmsalp.^  MetalL,  1596.  Brunsten  =  Mag^ 
nesia  pt  WaXL,  268,  1747 ;  Manganese  pt  i^.  IH  Wall,  l  483,  1763.  Manganaise  griss 
pt  ibrst.  Oat,  1772.  Gran  Brauustein  pt  TTem.,  Bergm.  J.,  886,  1789;  id.,  Hausm.,  Handb., 
288,  1818.  Gray  Oxyd  of  Manganese  pt;  Anhydrous  Binozyd  of  Manganese.  Mangan  Hy* 
perozyd  LwrQi^  Handb.,  240,  1826.  Pyrolusite,  Prismatic  Manganese-Ore,  iTaul,  Trans.  R 
Soa  Ed.,  1827.  Weichbraunstoin.  Weichmangan,  Qerm,  PdUanite  (fr.  Flatten)  BrtWi,,  Fogg., 
Izi.  191,  1844=Lichtes  Graumangan-Erz  id,  Ohar.,  231,  1832. 

Orthorhombic.  /A  7=93**  40',  0  A  l-t=142^  11' ; 
a  :  J  :  (?= 0-776  :  1  :  1-066.  Observed  planes  as  in  the 
figure.  0  A  ft=160^  7a  ^-1=136**  50'  /A  ^=133° 
10',  |-4  A  ^?.  top, =140"*.  Cleavage  I  and  i-t.  Also 
columnar,  often  divergent ;  also  ffranular  massive,  and 
frequently  in  reniform  coats.     Often  soils. 

H.=2-2-5.      G.=4-82,  Turner;  Lustre  metallic. 
Color  iron-black,  dark  steel-gray,  sometimes   bluish. 
Streak  black  or  bluish-black,  sometimes  submetallic.     Opaque.    Ratliei 
brittle. 

^Var«— 1.  OrdNMry.    In  (a)  oryitala  and  (6)  massirv     H.=l— 2*6;  G.si-819,  Tnrosr:  4  84| 
b  Andalosla.    Angles  as  abore  given. 
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2,PiDUanite,  H.aboTe6.  G.=ri*838— 4-880,  iV.  Flatten,  Breith.  Color  Ught  steel-gray.  AiM^ 
/A  7=92^  52\  0  A  l-t=14'7*  43'.  It  ifl  a  y^iy  pure  pyroluaite.  Piaaai  states  that  "poliamte'* 
from  Cornwall  has  G. =4*826. 

8.  VairvaciU  is  bnpnre  pjrolosite.    See  under  Makqahits. 

Oomp<— Mn=Mangane8e  63*3,  oxygen  36*7=100.  Analyses:  1,  Ar^edflon  (Schw.  J^  xla 
210);  2,  8,  Turner  (Edinb.  Trans.,  1828);  4^  Sdieffler  (Arch.  Phann.,  zzxy.  2ti0);  6,  Plastnel 
(Pogg.,lxil92): 


ftnlSTn 

0 

£a 

Si 

tt 

1.  tJndenaesT 

88*56 

14-68 

1*86=100  ArfVedson. 

2.  Blgersberg 

8406 

11-78 

0-53 

0*61 

1*12=100  Turner. 

3.  Ilefeld 

86*62 

11-60 

0*66 

0-66 

1-67=100  Turner. 

4.  Bmenaa 

87*0 

11*6 

1*2 

0-8 

6*8,  J?e  1*8,  Ca  0-8,  51 0*8  8 

6.  Flatten,  P6L 

87-27 

12*11 

018 

0-32,  Fe*l  0-17=100  Eatt 

In  another  specimen  Scheffler  found  9*7  per  cent  of  baryta.  Specimens  from  near  BattenbeTgt 
Hesse,  afforded  Schwarsenbeig  and  Engelhardt  96-46  to  100  per  cent  of  pure  superozyd  of  man- 
ganese (Ann.  Ch.  Pharm.,  Ixi  262).  Y.  Sevoz  and  J.  BreuUhs  find  in  crystallized  ore  from  Huelvi 
in  ^dalusia,  Mn  97*9,  Fe  0-5,  £[  1*1=99*5;  and  in  a  massiye,  Mn  96*9,  Fe  I'O,  tL  0*6,  Si  1*0= 
99*4  (BulL  Soc.  de  llnd.  Min.,  vi  29,  Bey.  GeoL  par  Dolesse,  1860,  57). 

Pyr.,  etc. — ^B.B.  alone  infusible;  on  charcoal  loses  oxygen.  A  nuinganese  reaction  with  borax. 
Affords  chlorine  with  muriatic  acid. 

Oba.— This  ore  is  extensively  worked  at  Elgersberg  near  Ilmenau,  and  other  places  in  Thnris- 
gia ;  at  Vorderehrensdorf  near  Mahrish-Trubau,  in  Morayia,  which  place  annually  affords  man} 
hundred  tons  of  the  ore ;  at  Flatten  in  Bohemia,  and  elsewhere.  Fme  crystals  occur  near  Johann- 
georgenstadt,  and  at  Hirschberg  in  Westphalia,  and  crystalline  plates  at  Matzka,  TransyWania; 
also  found  sparingly  in  Cornwall;  in  llmor;  in  Australia. 

Occurs  in  the  United  States  with  psiiomelane,  abundantly  in  Yermont,  at  Brandon,  XrasbuTg, 
Bennington,  Monkton,  Chittenden,  etc.,  both  crystallized  (f.  171)  and  massive;  at  Conway,  Masa^ 
in  a  vein  of  quartz ;  at  Flainfield  and  West  Stockbridge,  Mass. ;  at  Winchester,  K.  H. ;  at  Salia- 
buiT  and  Kent,  Conn.,  forming  velvet-like  coatings  on  limonite.  In  California,  on  Bed  island,  baj 
of  San  Francisco.  In  New  Brunswick,  7  m.  fr.  Bathurst,  in  fine  cryst ;  in  Shepody  Mtn.  aod 
elsewhere;  near  Upham  iu  King's  Co.  In  Nova  Scotia,  at  Teny  cape,  cryst  and  massive;  alao 
at  Walton,  abundant;  near  Kentville ;  Fictou ;  Amherst ;  Musquodobit 

Fyrolueite  and  nuinganite  are  the  most  important  of  the  ores  of  manganese.  Fyrolusite  parti 
with  its  oxygen  at  a  red  heat,  and  is  extensively  employed  for  discharging  the  brown  and  green 
tints  of  glass.  It  hence  received  its  name  from  irdp,  fim^  and  Aooi,  to  vxjSh ;  and  for  ihe  same  reaaoD 
it  is  whimBically  entitled  by  the  French  le  aawm  de  verriers.  It  is  easily  distinguished  from  psilo- 
melane  by  its  inferior  hardness,  and  usually  by  being  crystalline. 

SOO.  OREDNBRITEI.    Knpferhaltiges  Manganers  Oredner,  Jahrb.  Min.,  5, 1847.    Mangankup* 
fbroxyd  BtmBm^  Handb.,  1682,  1847.    Mangankupfererz,  Credneriti  Bamitk,  Fogg.,  Ixrii.  669. 

Monoclinic.  Foliated  crystalline.  Cleavage:  basal  very  perfect;  less 
distinct  in  two  other  directions  obliquely  inclined  to  one  another. 

H.=4*6.  G.=4-9— 5'1.  Lustre  metallic.  Color  iron-black  to  steel- 
gray.    Streak  black,  brownish. 

Oomp.— ^u*  lln*=Oxyd  of  copper  429,  oxyd  of  manganese  67*1=100;  but  often  mixed  with 
oxyd  of  mangane^.  Analyses :  1,  Credner  (Fogg.,  Ixxiv.  666) ;  2-4^  Bammelsbei^  (1.  c,  and 
Min.  Ch.,  178): 

ftn       Stn     Cu        Ba     Ca     IS       0 

1.  Frioderichsrode    22-96    81*26    42*13    0*62    0*63    0*26  ^  gsngue  0*6S=98'37  Cred. 

2.  "  62*66     40-66     1*48 6*78=100  46  Ramm. 

3.  "  66*29     82'S6    3*08    0*76   8-68=99*06  Ramm. 

4.  ««  64-24     23-73    201 8-83=9881  Ramm. 

Pyr.,  etc— B.B.  ftxsible  only  on  thin  edges.  With  borax  in  O.F.  gives  a  daik  Tiolet  color 
(nuinganese) ;  with  salt  of  phosphorus  a  green  glass,  which  on  cooling  is  blue,  and  in  VLF.  be- 
comes red  (copper).    Soluble  in  muriatic  add  with  evolution  of  chlorine. 

Obs« — ^From  Friedericfasrode,  with  volborthite,  malachite,  and  manganese  ores.  Bammelabex:g 
oiMMTves  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese,  a  aeoondaxy  prod-.ici 
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SOI  FLATTNEBTTE.    SdiwerbleieTS  BreUh^  J.  pr.  Oh^  z.  508,  1887.    Plattnorit  SatcL,  Handb. 
504,  1845.    Brannbleiozjd  HaumrUt  Handb.,  202,  1847. 

In  hezagooal  prisms  with  replaoed  basal  edges,  planes  0,  ^  1,  but  pseudomorphous  after  pjro 
morphito  (Qreg) ;  deavage  indistinct  G. =9*39— 9*45.  Lustre  metallic  adamantine.  Color  iron 
blade.    Streak  brown.    Opaque. 

OoMP.— Aooording  to  Plattner  (J.  pr.  Oh.,  z.  508),  Pb  0*=:liead  86*6,  oxygen  18*4=100.  Prob- 
ably firom  Leadhills,  Scotland.  A  doubtfiil  spedes.  The  specific  gravity  given  is  as  high  as 
that  of  the  protozjd  of  lead. 

201  A.  Yanadio  Oobbk— (Yanadio  add  7}!9chemaeher,  Am.  J.  Sd.,  IL  zi.  288,  1851.)  A  yellow 
pulverulent  substance,  encrusting  masses  of  natiVe  copper,  along  with  quartz,  at  the  OUff  mine, 
lAke  Superior,  according  to  J.  £.  Teschemacher  (1.  c.).  The  color  before  the  blowpipe  changed  to 
blade ;  also  tlie  powder,  boiled  in  nitric  add,  afforded  an  apple-green  sdution,  ft-om  which,  on 
partial  evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surfiioe, 
which,  as  they  enlarged,  fell  to  the  bottom ;  by  means  of  these  crystalline  masses  the  vanadates 
of  silver  and  lead  were  made.  As  no  metal  was  found  in  the  first  solution,  the  ydlow  mineral 
was  inferred  to  be  probably  vanadio  add  (V  0*). 


B.  HYDROUS 

OXYDS. 

1. 

Oxygen 

ratio  for  K,  B[=l ; 
80S.  Tusom 

■  h 

9^tL 

2. 

0.  ratio 

for  Jfc,  S=l :  f 

1.  Duaron 

206.  MAXOAXm 

204.  QoiBin 

8.  O.  ratio  for  Jfc,  fl=l :  f 

206.  Ldcdkixi  9e*  fi* 

4.  O.  ratio  for  3Ei,  fl=l :  f 

207.  XinHOfliDBBiTB   9e  fi*  208.  Bmiuxmi  {&,  9e)  fi* 

209.  BuAsm  (8,  9e)  fi* 

5.  O.  ratio  for  38,  fl=l  :  1. 

210.  Bbuoitb  Ag  tL  (or  lilg*  £l?)         218.  LnoriTB  9e  1&* 

211.  PTBOCHBom         An  fi  (or  Mn«  fl*)        214.  Htdbotalotpi       (J  3tl+|  ftg»)fi'+2fi 

212.  GiBBSRi  £11^'  215.  Ptboaubiti  (i  Po+f  Mg*)^+2  A 

216.  GniofiTi  (8,  9e)  fi* 

4f9Mm{£&— 217.  PiBiLOiaLAaiL    218.  Wad:  A, Boo  Manganui;  B,  Asbouis;  0,  Lahpaditb 

202.  TURama.    Hematite  pi    Bed  OdiTe  pt   Targit  Eurnkf  BuH  Soa  Nat  Kosoow,  L  252, 
1845.    Hydiohmnatit  BniOL,  Handb.,  846»  184T. 

Oompact  fibrous  and  divergent,  to  massive;  often  botryoidal  and  sta- 
lactitic  like  limonite.    Also  earthy,  as  red  ochre. 

H.=5-6 ;  5-6,  Brush.  G.=3'56-8-74,  from  Ural,  Herm. ;  4-29-4-49, 
fr.  Hof,  Breith. ;  4'681.  fr.  Horhansen,  Ber^emann ;  4*14,  fr.  Salisbury, 
Broah.    Lustre  submetallic  and  somewhat  satm-like  in  the  direction  of  the 
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fibrouB  Btractnre;  also  dull  earthy.  Color  reddish-black,  to  dark  led; 
bright-red  when  earthy;  botryoiaal  surface  ofteli  lustrous,  like  much 
litnonite.    Streak  red.    Opaque. 

Oomp.~Pe'  IdC^Sesquiozjd  of  iron  94*7,  water  6'8=100.  AnalyRes:  1,  Hermann  (I  a)  1; 
F.  W.  Fritzsche  (Breith.  Handb.,  La);  3,  4,  Bergemann  and  Pfeiffer  (BamuL  Min.  Cl^  989);  6, 
Bodman  (Am.  J.  Scl,  IL  xUt.  219): 


1.  Ural 

2.  Hof 

3.  Horhauson 
4. 
6.  Salisbury 


Fe 
85*34 
93-49 
89-64 
92-93 
}  91-86 


Sin 


1-40 


0-61 


"&  Inaol. 

6  81  7-60,  Cn,  Ph  1-86=100  Herm. 

4-61  1-91,  g  0-09=100-10  Fritzsche. 

6-64  2-79=99-47  Bergemann. 

6-81  0-93,  Ca  1-10=100-27  Pfeiffer. 


5-20,  Si  2*06,  JH  0-76,  P,  5,  Co  <r.=99-98  Rodman. 

In  other  determinations  for  Na  5, 1^=5*02  and  5*09  p.  a ;  for  specimens  from  Lehigh  falley, 
Pa.,  5-34  Bcepper. 

Pyr.,  etc. — Heated  in  a  dosed  tube,  flies  to  pieoes  in  a  remarkable  manner,  and  in  this  distiDct 
(torn  hematite  and  limonite ;  yields  water.    Otherwise  like  hematite. 

Obs.— A  very  common  ore  of  iron,  often  taken  for  limonite,  with  which  it  is  fix>quently  asso- 
ciated, and  which  it  resembles,  except  in  its  superior  hardness,  streak,  and  decrepitation.  It  also 
looks  very  much  like  fibrous  hematite.  Hermann's  mineral  was  from  the  Turginsk  copper  mine 
near  Bogo.^lovsk,  in  the  Ural,  and  from  the  Kolyran  district,  in  the  Altai;  that  of  Bretthanpt^ 
from  near  Hof  In  Bavaria,  and  Siegen  in  Prussia;  found  also  with  limonite  at  Dusseldori  io 
Prussia;  at  the  Louisa  mine,  Horhausen.  In  the  United  States  it  occurs  abundantly,  and  veiy 
largo  botryoidal  massive,  at  the  limonite  ore  bed  of  Salisbury,  Ct.,  as  detected  by  ProC  Brush 
(Am.  J.  Sea.,  IL  zliv.  219),  usually  constituting  the  exterior  layer  of  the  limonite,  sometimes  an 
Inch  or  more  thick.  The  line  of  demarcation  between  it  and  the  limonite  is  very  distinct,  and 
separation  along  it  is  often  easy. 

Artii — E.  Davies  has  shown  that  the  ordinaxy  precipitate  of  hydrate  of  iron,  on  being  bofled 
in  water,  may  have  its  water  reduced  to  3*52  p.  c.  (J.  Oh.  Soc,  II.  iv.  69);  and  Bodman  (L  a)  has, 
by  the  same  method,  reduced  it  to  2  p.  c.,  showing  that  the  water  varies  with  the  temperature 
of  origin;  and,  as  Davies  observes,  no  great  heat  is  needed  to  make  thus  anhydrous  hematite. 

.^3.  DIASPORB.    Diaspore  Bduy,  Tr.,  iv.  1801.    Blattricher  Hydrargillit  Hau9i7Lj  Handb., 

442,1813.    Hydrate  of  alumine. 

Orthorhombic.    /A  7=93^  42J',  0  A  l-t=147°  12i' ;  «  :  J  :  c=0-64425 
::  1 :  1*067.     Observed  planes:  vertical,  7,  i-t,  i-i,  i-f,  i-2,  i-5,  t-6,  i-f,  i-H 
•domes,  1-i,  ^-t,  |-J ;  octahedral,  1,  2-2, 1-2,  f-fo,  f-J,  1-5,  4-^. 
0 A l-t=M8°  52i'  1-2 Al-2,  basal,=70°  52'    i-2 Ai-2=129^  47' 

.«Al-t=121  7i  t-i  A  1-2=104  14i  i-5  A  1-5=140  50i 

l-2Al-2,mac.,=116  40    t-JAl=116  64^  l-JAl-t,  top,=117  45 

1-2  A 1-2,  brach.,=151  31  i-lA  1-5=120  33i  i-t  A  i-2=116  6i 

178  Crystals  usually  thin,  flattened  parallel    to 

iri ;  sometimes  acicular ;  commonlv  implanted. 
Cleavage :  i-i  eminent ;  i-2  less  perfect.  Occurs 
foliated  massive  and  in  thin  scales ;  sometimes 
stalactitic. 

H.=6-5-7.  G.=3-3-3-5;  34324,  Hauy: 
8-452,  Dufrenoy;  3-30— 3-34,  fr.  Schemnitz. 
Lustre  brilliant  and  pearly  on  cleavage-face; 
elsewhere  vitreous.  Color  whitish,  gravish- 
white,  greenish-^ay,  hair-brown,  yellowish,  to 
colorless;  sometimes  violet-blue  in  one  dii^ec- 
tion,  reddish  plumb-blue  in  another,  and  pale 
tLircL    When  thm,  translucent  —  subtranslacent 


^ 


ii 


12 


Schemnitz. 

asparagus-ffreen  in 
Very  brittte. 


li? 


sa 
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Oomp.— i£l]Q[=85'l  alnmina,  14*9  wator=100.  Analjaes:  1,  2,  Datr^y  (Ann.  d.  I£,  ni 
z.  677,  1836);  3,  Hess  (Fogg.,  zyiil  255);  4,  DanioiiT(0.  B..  xxl  H22) ;  5,  Lowe  (Pogg.,  Ixl  307); 
«,  T,  J.  L.  Smith  (Am.  J.  ScL,  IL  zl  58);  8,  Damour  (L'Institut,  1853,  78);  9,  0.  T.  Jackson 
(Am.  J.  SoL,  IL  zUL  103) ;  lo,  S.  B.  Sharpies  (Priv.  contrib.) : 


1.  Siberia 

2.  JdL 
Miaak 
Siberia 
SchemnitE 
Gumncih-dagh 
NazoB 
Bahia.  a  A. 

9.  Chester,  Uass. 
10.  Kewlin,  Pa. 


8. 
4. 
5. 
6. 
7. 
8. 


SI 
74-66 
78-93 
86-44 
79-91 
85-18 
8312 
82*94 
84-02 
88H> 
80-96 


AnaL  2  was  made  on  the  mmeral 


2-90,  Oaand  Mg  1-64=98-29  But. 
1-39,  Cal -98=97-95  Duf. 

=100  Hess. 

,  unattacked  6'80=100*6]  Daaa. 

=10013  Lowe.    a.=3-303. 

0-82,  Ca.  %  <r.=98-88  S.   a.=3-46. 
0-26,  Ca  0-86=99'42  a 
0-43=99-72  Damour.    G.=3-464. 

=100-8  Jackson.    a.=8-39. 

1*58=100-44  Sharpies. 

after  removing  the  iron  by  sulphuric  acid. 


0-66 

1*06 

9e  0*68 

"  8-0 

"  312 


Pyr^  etc — ^In  the  closed  tabe  decrepitates  strongly,  separating  into  pearly  white  scales,  and 
u  a  high  temperatore  yields  water.  The  variety  from  Sohemnitz  does  not  decrepitate.  InfUsible ; 
v«ih  cobalt  solution  gives  a  deep  blue  color.  Some  "tweties  react  for  iron  with  the  fluxes.  Not 
attacked  by  acids,  but  after  ignition  becomes  soluble  in  sulphuric  acid. 

Oba. — Commonly  found  with  comadum  or  emery  in  dolomite,  chlorite  schist,  and  othor  crys- 
talline rocks,  in  nests,  or  as  implanted  crystals  on  corundum  and  other  minerals.  Occurs  near 
Koaooibrod,  di8tru*t  of  Eatharhienburg  in  the  Ural,  in  granular  limestone  with  emery ;  at  Schem- 
nitB  in  veins  between  dolomite  and  limestone ;  at  Broddbo  near  Fahlun ;  with  corundum  in  dolo- 
mite in  C^mpo  Longo,  near  Dasio  Grande,  in  the  Canton  of  Tessin  in  Switzerland ;  at  Oumuch* 
dagh  and  Manser,  Asia  Minor,  and  the  Grecian  islands  Naxos,  Samos,  and  Nicaria,  with  emery, 
as  delected  by  J.  L.  Smith ;  with  topaz  and  margarodite  at  Trumbull,  Ct,  but  rare ;  with  cornn* 
dam  und  margurite  at  Newlin,  Chester  Co.,  Pa. ;  at  the  emery  mines  of  Chester,  Mass.,  io  large 
plates  and  crystals.    Exists  idso  as  an  impurity  in  some  zeolites  (Soheerer,  Fogg.,  cviii.  430). 

The  above  angles  are  firom  Kokscharof  (Min.  Bussl,  ill  169).  Marignac  obtained  by  mousure- 
ment  l4Al-f=lI7°  46',  i-2A*.2=130'',  1.2a1.2=151'*  36'  and  116"  38';  Phillips,  »-2Ai-2= 
129*  4%';  Kenngott,  i-2 Ai-2=129''  32';  Haidinger,  i-2Af.2=129'  64',  1-2 A  1-2=151"  64'. 

DUupore  was  named  by  Hauy  fh>m  Jia9»eip<u,  to  scatter,  alluding  to  the  usual  decrepitation 
before  tbo  blowpipe.  Le  LiSvre,  as  Haily  states,  first  made  known  the  species,  havhig  found  it  at 
a  mineral-dealei^s  in  Paris,  and  given  it  to  Vauquelin  for  analysis.  Its  original  locality  is  not 
known,  but  is  supposed  to  have  been  the  Urals.  Vauquelin  obtained  alnnuna  80,  oxyd  of  iron 
3,  irater  16  to  18=100  (Hauy,  Tr.,  L  a,  and  Ann.  Ch.,  zUi.  1 13,  1802). 

204.  OOTHITB.  Dunnschuppiger,  linsenformiger,  rubinrother,  etc.  Eisenglimmer  (fV.  Siegen), 
Secher^  Min.  Beschr.  O.-Kass.  Lande,  401,  1789.  Kryst.  fasriger  Brauneisenstein  Moha,  Null 
Ifin.  Kab.,  iH  403, 1804.  Gothit  (fir.  Eiserfeld  near  Siegen)  J,  Q.  Lem,  Tabell.  ges.  Mineral- 
reteh,  46.  Jena,  1806,  foL,  Moll's  EfeuL,  iv.  606,  1808,  Ullmann's  Ueb.,  304^  1814.  Pyrrhosiderit 
[not  Pyroaiderit]  UUmann^  Hansm.  Handb.,  268,  1813,  UUmann's  Ueb.,  144,  299,  304,  1814  [but 
given  many  years  before  to  his  class].  Sohuppig-fasriger  Brauneisenstein  (fV.  HoUerter  Zug)= 
Lepidokrokit  UUmannf  Hausm.  ib.,  269,  1813,  Ullmann's  Ueb.,  148,  316,1814.  Haarformlger 
Brauneisenstein  Hauam,  ib.,  270,  1813=Nadeleisenens  BreUK,  Char.,  1823.  Brown  Iron-stone 
pt.  Brown  Iron-ore  pt,  Brown  Hematite  pt,  of  Jameson^  PJuUips,  etc.  SammteisenerZ)  Sam- 
metblende  pt.=Przibramit  in  Glock.  Handb.,  549,  1831. 

Chileit  BreUh^  J.  pr.  Ch.,  xix.  103, 1840.  Onegit  (fr.  L.  Onega)  Andre  (of  Brunn),  Tageblatt, 
UTa  1 8, 1803,  Moll's  Efeov^  il  109, 1 1 2, 1806=Ore  of  Titanium  varunu  aiUh,  for  26  yeara=G«thitt 
laiercttUh, 

Orthorhombic,  /A  7=94°  53',  B.&  M.(95»  14',  Levy ;  ft6°,Torke);  OaI-I 

Observe^  planes :  voitical,  /,  ii,  t-S, 


=146"  3'd';  a:h:  0=066 : 1 : 1-089.    _  _. 
^1 ;  domed,  14 ;  octahedral,  1, 1-S,  3-a,  |-|, 

<?Al-t=148''48' 


Oa8-I=115»44' 
<?  A  1-1=143   55 
OM   =1Z6     6 


(?Af|=121    8 
lAl,  l)racL,=131  4 


1-SAl-S,  mac.,=151°  36' 
i-iAiri  =130  40 

i-iAvS,  OT.»-t,=123   53 
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1^*  In  prisms  longitudinallj  striated,  and  ofken  flattened  intc 

^.--'^T^^i  scales  or  tables  parallel  to  the  shorter  diagonal.  Cleavage  : 
C^XJ..S^\  brachydiagonal,  very  perfect.  Also  fibrous;  foliated  or  in 
^"^^f""^-^  '  scales ;  massive ;  reniform  ;  stalactitic. 

t*  ii  J  It  H.=5— 5'5.  Gr.=4-0— 44;  4*37,  crystals  from  Lostwithiel 
in  Cornwall,  Yorke.  Lustre  imperfect  adamantine.  Color 
yellowish,  reddish,  and  blackish-brown.  Often  blood-red  by 
transmitted  light.     Streak  brownish-yellow — ochre-yellow. 

Var. — 1.  In  thin  scale-like  or  tabular  crystals,  usually  attached  by  one  edge.  8uch  is  the  orii 
ginal  GdOiiie  (Pyrrhonderite  or  BubinglimfMr)  of  Siegen. 

2.  In  acicular  or  capillary  (not  flexible)  crystals,  or  slender  prisms,  often  radiately  grouped : 
the  Needlt- Ironstone  {Nadeleisensiein).  It  passes  into  (b)  a  yariety  with  a  velvety  surface:  tho. 
Prtibramite  (Sammeiblende)  of  Przibram  is  of  this  kind. 

(c)  OnegUe  is  acicular  gothite  penetrating  quartz,  like  rutile,  fh>m  an  island  in  L.  Onega,  Rusna, 
where  it  was  found  in  loose  stones,  in  18<j0,  by  Mr.  Armstrong,  an  Engliijhman.  It  has  also 
been  called  FuUoniiet  after  Mr.  FuUon,  a  brother-in-law  of  Mr.  A.,  who  also  possessed  spedmens. 

3.  Columnar  or  fibrous. 

4.  Scaly-fibrous,  or  feathery  oolumnar,  the  lines  consisting  of  more  or  less  distinct  scales,  some- 
what like  plumose  mica ;  the  Lqndooroeiie  {ft.  Xcit'k,  scaie^  and  k^okU^  fiber), 

5.  According  to  Hausmann,  compact  massive,  with  a  fiat  conchoidal  fhicture,  liver-brown  to 
blackish-brown  and  rust-brown  color ;  and  sometimes  reuiform  or  stalactitia 

6.  Disseminated  microscopic  crystals  of  gothite  are  one  source  of  tlie  frequent  avemJtuarine  and 
opalescent  character  of  specimens  of  different  feldspars  (see  p. 

Oomp.— Pe  £[=Se8quiozyd  of  iron  89'9,  water  10*1  =  100.  Analyses:  1-3,  v.  Kobell  (J.pr.Oh., 
%,  181,  319) ;  4^  Brandos  (Nogg.  Geb.  in  BheinL  Westph.,  L  868) ;  5,  6,  v.  Kobell  (L  a) ;  7,  Platteer 
a.  pr.  Ch.,  xix.  103) ;  8,  Yorke  (Phil  Mag.,  IIL  xxvil  264)  : 

Si 

0-85,  Cu  0-90=99-99  KobeD. 

=100KobolL 

0*35=100  EobelL 
0*60=99'76  Brandos. 
2m0,  ^b  1*08=100 EobeU. 
2*88=100  Kobell 
4*3,  Cu  1*9=100  Plattner. 
0*28 =100'06  Yorke. 

Gothite  fh>m  near  Marquette  gave  0.  J.  Brush  10*47  ift  (Am.  J.  ScL,  II.  zzxvil  271).  Tho 
^mberg  mineral  (anal  5)  has  been  called  etHpnosiderUe ;  but  UUmann,  who  gave  this  name,  found 
for  his  mineral  the  composition  of  limonite  (q.  v.) 

Pyr.,  etc.— In  the  dosed  tube  gives  off  water  and  is  converted  into  red  sesquiozyd  of  iron. 
With  the  fluxes  like  hematite ;  most  varieties  give  a  manganese  reaction,  and  some,  treated  in  the 
forceps  in  O.F.,  after  moistening  in  sulphuric  add,  impart  a  bluish-green  oolor  to  the  flame  (phos- 
phoric add).    Soluble  in  muriatic  add. 

Obs.— Found  with  the  other  ozyds  of  iron,  especially  hematite  or  limonite.  OocQrs  at  Eiserfeld 
near  Siegen,  in  Nassau,  in  lamelliform  and  foliated  ciystallizations  of  a  hyadnth-red  color,  with 
limonite ;  at  Zwickau  in  Saxony ;  Oberkirchen  in  Westerwald,  etc. ;  near  Clifton  in  Gloucester- 
shire, near  Bristol,  England;  in  Cornwall,  near  Botalladc  and  Lostwithiel,  some  of  the  crystals  1^ 
—2  in.  long  and  f  in.  across ;  in  Somersetshire,  at  the  Providence  iron  mines. 

In  the  U.  States,  at  the  Jackson  Iron  Mtn.,  near  Marquette,  L.  Superior,  in  lamelliform  crystals ; 
in  Penn.,  near  Easton,  the  var.  lepidocrodte  with  limonite ;  in  Galifomia,  at  Bums  Creek,  Mariposa 
Co.,  in  quartz;  in  Oregon,  16  m.  fVom  Portland. 

Named  GoOiUe  bS^x  the  poet  philosopher  Gdthe ;  and  Pyrrhonderiie  from  mp^oy^  fir&red,  and 
viiripof,  ifxm.  The  name  Onegiie  has  priority,  but  it  was  given  without  a  proper  description,  and  foi 
26  years  the  nature  of  the  mineral  was  unknown. 

205.  MANQANim.  Manganaise  cristalUs^  de  Lisle,  Crist,  330, 17t2,  ill  101,  lt83.  Mm. 
gandse  oxyd^  metaUoIde  IT,  Tr.,  iv.  1801  (with  figs.).  Graa-Braunsteinerz  pt  Wer%,  1789; 
Kamen^  Tab.,  1800.    Gramnanganerz  pt  Karslenf  Tab.,  1808.    Gran-Brannstein  pt  Sausrru 


Fe 

»n 

fl 

1.  Eiserfeld,  GothUe 

86-85 

0-51 

11-38 

2.  H.  Zug,  Lq^ 

90-53 

9-47 

8.        «          •« 

86-65 

260 

11-60 

^          a            u 

88*00 

050 

10-76 

5.  Amberg,  maea. 

86-24 

10-68 

6.  Maryland,  *« 
1.  Chill,  Chileiie 

86-82 

10-80 

88-6 

10«8 

a  Lostwithiel,  orysL 

89-66 

0-16 

10-07 
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Handb.,  288,  1813,  890,  184T.  Graj  Ozyd  of  Manganese  pt  Prismatoidisched  ICangan-En 
MaiiM^  Grundr.,  488,  1824.  Manganite  Haid,,  Trans.  B.  8oa  Edinb.,  1827.  Aoerd^  Beud,, 
Tr.,  ii.  678,  1882.    Newkirkite  Thom^  Min.,  L  609,  1886. 

Orthorhombic.  I^  7=99°  40',  O  A  1-1=147°  9i' ;  aih:  c=0-6455  : 
1  :  1*185.  Hemihedral,  in^  plane  ]J-2.  Observed  pianos,  0  (uncommon) ; 
vertical,  Ij  i-ly  i-i,  i-5,  ir\^  i-S,  i-f,  *-2  ;  domes,  1-t,  1-i,  2-t;  octahedral,  1, 
2, 1-2 ;  1-8,  2-2,  |-2. 


0  A  2-t=127<»  46' 
(?  A  1-5=146  9 
0  A  1-2=144  69 
0  A  1=139  49 
0  A  2-2=128  18 
0  A  l-t=151  25 


1  A  1,  mac.,=130*'  49' 
1  A  1,  brach.,=120  54 
1-5  A  1-5,-  mac.,=162  89 
i-2  A  i-2,  mac., =134  14 
i-2  Ai-2,  br.,=118  48 
i-5  A  i-5,  br.,=136  54 


Twins:  composition-face  1-t.  Cleavage:  ii  very 
perfect,  /  perfect.  Crystals  longitudinally  striatea, 
and  often  grouped  in  bundles.  Al^  columnar ;  seldom 
granular;  stalactitic. 

H.=4.  G.=4'2— 4*4.  Lustre  submetallic.  Color 
dark  steel-gray — ^iron-black.  Streak  reddish-brown,  sometimes  nearly 
black.  Opaque;  minute  splinters,  sometimes  brown  by  transmitted  light 
Fracture  uneven. 

Oomp.— IKn  fi=SeBqa{ozyd  of  manganese  89*8  (=Mn  62-5,  0  27*3),  water  10*2=100.  Anal' 
jses:  1,  ArfVedson  (Schw.  J.,  xxvi.  262);  2,  Gmelin  ^b.,  xlii  208);  3,  4,  Turner  (Edinb.  Trans., 
1828);  6,  How  (PhiL  Mag.,  IV.  xxil  166): 

Mn  0  £[ 

1.  West  Gothland  89*92  10*08  ArfVedson. 

2.  Hefeld                      6286            27*64  9*50  Gmelin. 
8.       '•                          62-68            27-22  [10 10]  Turner. 

4.  "  62-77  2718  [10- 10]  Turner. 

5.  Cheverie  86*81  10-00,  gangne  1*14,  9e,  Ba,  loss  2*05  How. 

Pyr.,  etc — ^In  the  closed  tube  yields  water;  otherwise  like  braunite. 

Obs.  Oocura  in  veins  traversing  porphyry,  associated  with  calcite  and  barite,  at  Befeld  io 
the  Hans;  Ilmenau  and  Oehrenstock  m  ^uringia;  IJndenaes  in  Sweden ;  Christiansaud  in  Nor^ 
way;  Cornwall,  at  various  places,  occurring  crystallized  at  Botallack  mine,  St  Just;  CalUngton 
and  at  the  Royal  iron  mines ;  also  in  Cumberland,  Devonshire,  Somerset ;  Aberdeenshire,  Soot- 
land;  near  Ross  and  elsewhere  in  Ireland. 

In  Nova  Sootia,  at  Cheverie,  Hants  Co.,  and  Walton;  also  10  m.  W.  of  Walton,  where  it  forms 
a  bed  of  conglomerate,  along  with  quartz  pebbles.  In  New  Brunswick,  at  Shepody  mountain, 
Albert  Co. ;  Tattagouche  IL,  Gloucester  Co. ;  IJpham,  King's  Co. ;  and  Dalhousie,  Restigouche 
Ca 

NtwlarkUe  of  Thomson,  from  Newkirchen  in  Alsace,  according  to  Lettsom,  is  nothing  but 
manganite. 

Alt«— By  loss  of  water  changes  to  pyrolusite,  hausmannite,  or  braunite.  VanicUe  of  R 
Phillips,  from  Warwickshfre,  is  considered  an  altered  manganite,  oonsisting  largely  of  pyrolusite 
Breitbaupt  observed  a  crystal  with  nearly  the  angles  of  manganite,  giving  /A  /=80''  24'  and  99' 
Sr.    H.=2-6— 3.    G.=4-283— 4*628. 
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206.  UMONXTB.  J^x*^^  ^^^»«  (^-  Iberia)  Dioae.  Bchistiu,  Hsmatites,  PUr. ,  zzxfL  81 
88.  Haematites  pt,  Blodstan  pt  [rest  red  hematite],  Wall,  260,  1747,  Onma^  178,  1758 
Hematite  pt.,  ^.  TrL  WalL,  469,  1753.  Braun-Eisenstein  (incL  Eisonrahm,  Brauner  Glaskopfj 
TTem.,  Bergm.  J.,  383,  1789.  BrauQcisenstein  pt  [rest  Oothite]  Eausm.^  Handb.,  268,  1813 
Braim-Eisenstelzi,  Stilpnosiderit,  UUmaim^  Ueb.,  146,  306,  148,  818,  1814.  Brown  Iron  Stone 
pt,  Brown  Hematite,  Brown  Ochre,  Jameaon^  Hln.,  253,  261, 1816.  Limonite  pt  [rest  Gothite, 
Bog  Ore]  Bead.,  Tr.,  IL  702,  1832  [not  Limonit  Bausm^  1813  (=Bog  Ore  only)]. 

S2ix(>a  [yellow  and  brown]  Theophr,  ?  Bl  PlitL,  zxxiii.  56.  Ochra  natlya,  Germ,  Beiggeel, 
Agric^  4(56,  1646.  0.  nativa^  Sil,  Berggelb,  Ockergelb,  Gesner,  Foss.,  8,  1565.  Ochriger 
Brauncisenstein  Wem.,  KareL    Brown  Ochre  pt,  Yellow  Ochre  pt 

Minera  Ferri  subaquosa,  Min.  F.  lacustris,  y.  p'alustris,  Sjoemalm,  Myrmalm,  TfofiL,  269 
1747.  Mine  de  fer  limonease  IV.  Trl  Wall.,  1763.  Fomim  limosnm,  etc,  TTofi.,  ii  266,  I77f 
Baseneisenstcin  (incL  Morasterz,  Sampfers,  Wiesenerz)  Wem.^  Bergm.  J.,  883,  1789.  Marsh 
Ore,  Bog  Ore,  Meadow  Ore  pt,  Kirwan,  Jamsaon,  eta  Idmonit  (=Raseneisenstein  or  Bog  Ore) 
Eau8m.j  Handb.,  283,  1813  [not  Limonite  of  BeiuL^  wh.  ind.  aU  hydrons  ox.  of  iron].  Limnit 
Olock.,  Syn.,  62,  1847. 

TlBually  in  Btalactitic  and  botryoidal  or  mammillarj  forms,  having  a 
fibrous  or  sabfibrons  stracture ;  also  concretionary,  massive ;  and  occasion- 
ally earthy. 

ll.=5— 5*5.  G.=3'6— 4.  Lustre  silky,  often  snbmetallic;  sometimes 
dull  and  earthy.  Color  of  surface  of  fracture  various  shades  of  brown, 
commonly  dark,  and  none  bright ;  sometimes  with  a  nearly  black  varnish* 
like  exterior;  when  earthy,  brownish-yellow,  oclire-yellow.  Streak  yel- 
lowish-brown. 

Var. — (1)  ChmpaeL  Sabmetallio  to  silky  in  lustre;  often  stalactitic^  botryoidal,  eta  (3) 
Oehreoua  or  earthy,  brownish-yellow  to  ochre-yellow,  often  impure  from  the  presence  of  day, 
sand,  eta  (3)  Bag  ore.  The  ore  from  marshy  places,  generally  loose  or  porous  in  texture,  ofteo 
petrifying  leaves,  wood,  nuts,  eta  (4)  Brovm  day-ironsUme^  in  oompact  masses,  often  in  concre- 
tionary nodules,  having  a  brownish-yellow  streak,  and  thus  distinguishable  from  the  day-iron* 
stone  of  the  species  hematite  and  siderite ;  it  is  sometimes  (a)  piaoiUic^  or  an  aggregation  of  oon* 
cretlons  of  the  size  of  small  peas  (Bohnerz  Germ,)\  or  (&)  ooUlic 

Only  part  of  stalactitio  limonite,  brown  or  yellow  ochre,  bog  ore,  and  day-ironstone  belong  here, 
the  water  present  sometimes  much  exceeding  that  of  limonite,  so  as  to  make  them  of  the  species 
xcmihoaideriie  or  Umniie.  But  since  in  the  determinations  of  the  water  analysts  have  not  aiwayv 
separately  estimated  the  organic  ingredients,  it  is  at  present  impossible  to  refer  the  analyses  iu 
aU  cases  to  their  true  places. 

Kdliphiie  of  Ivaooff  is  a  mixture  of  limonite,  oxyd  of  manganese^  silicate  of  sine  and  lime, 
from  Hung^. 

Oomp. — l^e'  ]9['=Sesquioxyd  of  iron  86*6,  water  14*4=100.  In  the  bog  ores  and  odires,  sand, 
day,  phosphates,  oxyds  of  manganese,  and  humic  or  other  adds  of  organic  origin  are  very  common 
impurities. 

Analyse^i:  1,  UUmann  (Ueb.,  314^  1814) ;  2,  3,  v.  KobeU  (J.  pr.  Oh^  I  181,  319);  4^  Beck  (Min. 
N.  Y.,  33) ;  6,  Amelung  (Bamm.  Uin.  Ch.,  149) ;  6,  Schdnberg  (J.  pr.  Oh.,  xix.,  107) ;  7,  a  Borge- 
mann  (Verb,  nat  Yer.  Bonn,  xvi  127) ;  8,  Litton  (Rep.  G.  Ua,  1855) ;  9,  C.  S.  Rodman  (priv.  ooc- 
trib.);  10-13,  Schenck  (Ann.  CUu  Pharm.,  xa  123) : 

Fe       aftn       S 
«r.      16-00 

15-01 

13-46 
13-60 
18-28 
13-26 
12-33 
11-62 
13-81 


1.  Westerwold,  Sti^ 

2.  "Perm,  fibrous 

3.  Siegen,  |)ifeAv 

4.  Amenia,  N.  Y.,  alalaeL  Urn, 
5^  Bubelund,  Ears 

6.  Horhauson 

7.  "  a.=3-908 

8.  Buffiilo,  Mo. 

9.  Salisbmy,  Ot 


80-60 
83-38 
82-87 
82-90 
86-77 
82-27 
82-63 
84-80 
61*18 


tr. 
tr. 


2-36 


2-25 
1-61 
0-67 
3-60» 


0-60 


4-50 
2-27 
2-88 
8-68 


*  Witbalamiiia. 


=98-75  Ullmann, 

=100  Kob. 

3-00,  Cu,  Ca  lr.=100  Kob. 

=100  Beck. 

=100  Amelung. 

=100-08  8ch6nlieiK. 

=99*58  Bergemann. 

^  £10-64,  S  0*12=100-06  Litixm 

**^  Si  -93,  Oo,  Oa,  S  <r.=100*16  B 
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—      15-01,  sand  8*60= 100  Hunt 
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n         14-100  Wiegmann. 

10-6 

7-0      12-6=100  Wiegmann. 
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9e       ft       Si       Si 

10.  l>uLctKukdmn,pi9Mic  tl-tl  8-88  18-00  6-71,  (fat  0*60= 100-26  Soheook. 

1L        "            **  76*51  12-99    6*80  6-86=101*16  Schenck. 

12.  "            «  68*70  11-68  11*80  747 =99-60  Schenck. 

13.  •*          '«  70-46  11-12  13-04  6-88=10060  Schenck. 

A  ooncntionarj  ore  from  StaatBwald  Hardt,  Wurtemberg,  afforded  A.  Muller  (J.  pr.  Cbut  ML 
124)  0-06  p.  c.  of  chiomio  acid,  and  0-08  of  yanadic;  and  traces  of  titanium,  sulphur,  and  arsonie 
have  been  found  hi  others. 

The  organic  adds  sometimes  amount  to  12— 15  p.  a,  as  in  the  following :  1,  T.  S.  Hunt  (Bepi 
a  Qui.,  613,  1868);  2,  3,  Wiegmann  (Preischr.  Torfes,  75,  76,  1837): 

l^e         An 

1.  Pointe  dn  Lao,  0dm         69-10  — * 

1  Braunschweig^  Bog  on  te  66  ^—' 

8.  "  "       "  68*5  1*6 

The  ochre  analyied  l^  Hunt  was  from  a  bed  in  the  boH  having  an  extent  of  many  acres ;  ili«< 
color  li^t  browmsh^yeOow.  It  may  be  a  mixture  of  limonite  and  a  hydrous  species  containing 
oxyd  of  iron  combined  with  organic  adds.  Hunt  suggests  that  it  should  be  made  a  distinct  spe- 
cfes;  and  when  the  exaot  nature  of  the  organic  acids  Is  determined,  this  may  properly  be  done. 

In  other  analyses  of  bog  ores  from  Yaudreuil  and  other  places  in  Canada,  Hunt  found  16*60  to 
23-66  pu  a  of  water  and  organic  adds,  but  the  proportion  of  the  two  was  not  determined.  For 
other  so-called  limonite,  bog  ores,  and  ochres,  see  Xanthosidbbitb  and  LiicNrrB. 

Pyr^  etc— Like  gdthite.  Some  Tarieties  give  a  skeleton  of  silica  when  fUsed  with  salt  of 
phosphorus,  and  leave  a  siliceous  residue  when  attacked  by  acids. 

Obs.— limonite  occurs  in  secondary  or  more  recent  deposits,  in  beds  assodated  at  times  with 
barite,  siderite,  caldte,  aragonite,  and  quartz ;  and  often  with  ores  of  manganese ;  also  as  a  modem 
marsh  depoBlt 

It  is  in  all  cases  a  result  of  the  alteration  of  other  ores,  through  exposure  to  moisture,  air,  and 
carbonic  or  organic  adds ;  and  is  derived  largely  from  the  change  of  pyrite,  sideritn,  magnetite, 
and  various  mineral  spedes  (sudi  as  mica,  augite,  hornblende,  eta),  which  contain  iron  in  the 
protoxyd  state.  It  consequently  oocupies,  as  a  bog  ore,  marshy  places,  over  most  countries  of  the 
globe,  mto  whidi  it  has  been  borne  by  streamlets  from  the  hills  around ;  aud  in  the  more  compact 
form  it  occurs  in  stalactites  as  well  as  in  tuberose  and  otlier  concretionary  forms,  frequently  mak- 
ittg  beds  in  the  rocks  which  contain  the  minerals  that  have  been  altered  into  it  In  moist  places 
wheie  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish-yellow  deposit 
often  covers  the  bottom,  and  an  iridescent  Aim  the  surface  of  the  water :  the  deposit  is  a  growing 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  a  protoxyd  carbonate  in  carbonated  waters, 
a  sulphate,  or  as  a  salt  of  an  organic  add.  The  limonite  beds  of  the  Green  Moantain  region  were 
shown  by  Perdval  (Bep.  Qt.  Oonn.,  132,  Am.  J.  Sd.,  IL  il  268)  to  be  altered  beds  of  pyritiferoua 
micaceous  and  argillaceous  schist ;  and  the  same  is  held  by  Lesley  as  true  also  of  the  other  beds 
of  the  Atlantic  border,  fh>m  New  England  and  New  York,  through  Pennsylvania  (Mt  Alto  region 
and  others),  to  Tennessee  and  Alabama  (Proa  Am.  Aa  Philad.,  468,  18t)4,  Am.  J.  ScL,  IL  xL  1 19). 

Abundant  in  the  United  States.  A  few  only  of  its  localities  are  here  mentioned ;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  beds  exist  at  Salisbury 
and  Kent,  Conn.,  also  in  the  neighboring  towns  of  Beekman,  Fishkill,  Dover,  and  Amenia,  N.  Y., 
and  in  a  similar  situation  north ;  at  Richmond  and  Lenox,  Mass. ;  at  Hinsdale  as  the  cement  in  a 
conglomerate  quartz  rode ;  in  Vermont,  at  Beuniagton,  Monkton,  Pittsford,  Putney,  and  Bipton. 

limonite  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  fh>m  the  purer  varieties,  ob* 
tinned  by  smelting  with  dharooal,  is  of  superior  quality.  That  yielded  by  bog  ore  is  what  is 
termed  cold  short,  owing  to  the  phosphorus  present,  and  cannot  tiierefore  be  employed  in  the  man- 
ufacture of  wire,  or  even  of  sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact 
nodular  varieties  are  employed  in  polishing  metallic  buttons,  eta 

Named  LimonUe  from  X«i/i«#v,  meadow,  UUmann^s  name,  StiipnosiderUe,  fh>m  vriXrvdf,  shining, 
has  priority ;  but  the  ore  is  characteristically  not  a  shining  ore,  although  sometimes  with  a  lus- 
trous, varnish-like  exterior.  The  name  UmonUo  was  first  appropriated  espedally  to  the  5<v  ores 
by  Hausmann  in  1813.  But  most  bog  ores  are  of  the  above  species,  and  Beudant,  recognising 
this,  in  18H2  used  limonite  for  the  6o^  as  well  as  other  limonite. 

Alt.<-By  deoxydation  through  organic  matter,  if  carbonic  add  is  present,  may  form  sideriti 
fFe  Oy  By  losing  water  becomes  hematite  (Pe).  Hematite  occurs  as  pseudomorphs  aftei 
uomiita    This  spedes  fonns  numerous  peeudomorphs  of  other  spedes. 
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207.  ZAXTTHOSIDZIRITEI.  GelbeiBenfltem  (fir.  GkMskr)  HauMm^  EhndbL,  S79, 1813.  XaD 
thosiderit  (fr.  Ilmenau)  E.  K  SOmid^  Pogg;,  faDodr.  49^  1801.  Yellow  Ochre  pt  Bog 
Orept 

In  fine  needles  or  fibres,  stellate  and  concentric.    Also  aa  an  ochre. 

H.=2'5  when  in  needles.  Lnstre  silky  or  greasy;  also  pitch-like ;  also 
earthy.  Color  in  needles  golden-yellowish,  broMm  to  brownish-red ;  as  an 
ochre,  yellow  of  different  shades,  more  or  less  brown,  sometimes  reddish. 
Streak  ochre-yellow. 

Comp.— 9e  l^=Sesqmoz7d  of  iron  81*6,  water  18*4=100.  Analysee:  1,  Haiumaiin  (GiRi. 
Ann.,  T.  21,  1811);  2,  3,  Schmid  (L  o.);  4,  Murray  (Bamm.  Min.  Oh.,  160);  6,  Haughton  (FhO 
Mag.,IY.  zzxii220): 

Pe            «n         Si  «  a 

1.  Gofllar,  Hars                    69-00         250  16'89  4*00,  j'e  3  8*06=99*84  Haosm. 

2.  Bmenau,  y62Z(n(7  •             74*96          1*82        1*82  16*67  2-51  =96*28  Sdunid. 
8.        "        broum*-             76-00          1-88        1-61  U'lO  5-02=96*96  Sohmid. 

4.  Huttenrode,  6fwn  81*41         17-96        017, 0  046= lOo  Murray. 

6.  Kilbride,  Ireland.  7716         tr.  20-43        0*30,  P 1  •60=99-48  Hangblxm 

■  LoM  due  to  undetermined  Ume,  magneslA,  alkalies,  antimony,  lead,  and  Msmuth,  present  oa  Imparitlea. 

Haughton  found  no  organic  matter,  protozyd  of  iron,  or  sulphur  in  hia  analyses.  Half  the 
water  in  Hausmann^s  analysis  must  have  belonged  to  the  sulphate  of  iron,  or  else  the  mineral 
analyzed  by  him  could  not  have  corresponded  to  the  formula  given. 

Pyr.,  etc.— Like  those  of  limonito. 

Obs.— Associated  with  manganese  ores  at  Ilmenau,  in  silky  needles,  eta ;  as  an  ochre  near 
Ooshir,  Bruchberg,  Elbingerode  in  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Widdow  Co.,  Ireland, 
along  with  limonite  and  psilomelane. 

Several  analyses  of  bog  ore  apparently  acoord  with  those  of  xanthosiderite.  But  the  amount 
of  water  given  actually  includes  whatever  was  driven  off  on  ignition,  and  no  examination  waa 
made  for  organic  acids.    See  under  Ldionttb. 

Artil— The  hydrate,  Pe  ^\  is  formed  when  ozyd  of  iron  is  precipitated  from  hot  solutions  of 
its  salts;  and,  according  to  Gmelin,  also  from  opld  solutions. 

208.  BEAUZITB.  Alnmine  hydrat^  de  Beaux  Bsrtfttar,  Ann.  d.  M.,  vi.  631,  1821.  Beaazite 
2>u/V..  Mln.  (il  347X  iii  799, 1847.  Bauxite  DeviSe,  Ann.  Oh.  Phys.,  HLIxL  809, 1861.  WooliiBk. 
nite  A.  Flechner,  ZS.  G.,  xviiL  181,  1866^  Jahrb.  G.  Beichs.,  1866. 

In  round  concretionary  dlBBeminated  grains.  Also  massive  oolitic ;  and 
earthy,  day-like. 

G.=2*661,  fr.  Wochein,  v.  LiU.  Color  whitish,  grayish,  to  ochre-yellow, 
brown,  and  red. 

Var. — 1.  In  concretionaxy  grains,  or  oolitio;  heauodte,  2.  Olay-like,  wocheinUe;  the  purer  lend 
grayish,  day-like,  oontainlng  very  little  oxyd  of  iron ;  also  red  from  the  oxyd  of  iron  present. 

Oomp.— <^  Fe)  H^y  with  ^ :  Pe=3  :  ],=:Alumfaia  60*4,  sesquloxyd  of  iron  261,  water  23-5 
=100;  without  #e,=Al  74*1,  water  26*9=100.  Berthier  considered  the  iron  an  impurity. 
Analyses:  1,  Berthier  (L  c.);  2,  Deville  (Ann.  Ch.  Fhys.,  IIL  Ixi  309);  3,  Berthier  (L  c,  v.  13S» 
1820);  4,  V.  lill  (Jahrb.  G.  Beichs ,  Yerh.  1866,  11): 

Si  £1      Pe       fi  Ca  ttg 

1.  Beaux  620    27-6    204  =100 Berthier. 

J.      i«  66-4  44-6  =100Devill8. 

8.  Senegal         20  40-0    33-60  247  ,  ^  «r.=l()0-3  Berthier. 

4.  Wochein        6*29  64*24  240    26*74  0*86  038,  S  0*20,  P  0*46,  &,  ff a,  ti  «r.=100-56  LiU. 

In  the  last,  which  has  been  called  wocheinite  (although  at  first  referred  to  beanxitoX  if  the  6*29 
Si  are  present  in  the  condition  of  kaolinite,  and  this  and  the  other  ingredients  are  rejected  aa 
Impurities,  the  remainder  corresponds  approximately  to  £l  1^.  But  if  the  Si  is  in  the  oonditiov 
of  allophane,  it  will  require  13  p.  a  of  the  water,  and  the  wochehiito  remaining  would  bt  oaaeB 
tially  identical  with  diaapon.    A  red  variety  from  Wochein  conteined  8*8  Pe  and  58*02  j&L 
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The  fbnowing  are  analTses  by  Beyille  (L  a)  of  what  he  regards  as  impure  mrieties  of  beaqzito 
iU  bat  one  of  whioh  contaau  onlj  water  enough  for  a  apedes  of  the  diaspore  gron«> : 

&  Si  9e        ]S[  Ifi  CaO 

1.  Beaux,  white                2W  68*1  3*0  [140]  8*2  lr.=100 

2.  Beyeet,  hiK-red             2*8  57*6  26-3  10-8  3-1  0*4=100 

3.  Allauch,  ooliUe               4*8  66-4  24*8  11*6  3*2  0*2=100 
4  Beaux                          30*3  34-9  22*1  —  12*7=100 

6.  Oalabria  2*0        88*2    [48*8]        8*6        1*6     ,  oorandom  5*8=100. 

Oba.— From  Beaux  (sometimes  spelt  BauxX  near  Aries,  Franoe,  disseminated  m  grains  it 
compact  limestone,  and  also  oolitic;  also  at  Bevest,  near  Toulon,  brown  to  dark-red,  and  massiye, 
regarded  as  an  iron  ore ;  at  Allauch,  Dept  of  Yar,  France,  massive,  oolitic,  with  a  base  of  like 
nature,  cemented  bj  some  carbonate  of  lime,  the  most  common  variety ;  at  H&gel,  in  the  Oommuni 
of  Beaux,  a  hard  and  firm  variety;  at  Oalabre,  massive.  The  wochetnUe  occurs  in  Styria,  between 
^istrita  and  Lake  Wochein,  in  a  deposit  12  feet  thick,  the  Junction  of  the  Trias  and  Jurassio 
formations,  part  of  it  red  from  the  presence  of  oxyd  of  iron.  The  purest  beauxite  is  used  for  the 
manuikctnro  of  aluminum,  and  is  called  aluminum  ore. 

209.  BUASrrS.    UranischesPittin-Erz,Pittinusinferior,Bre£a.,Handb.,  901, 1847.    EliadI 
SaicL,  Jahrb.  G.  Beichs.,  ill  No.  4,  124^  1852.    Plttinit  fferm^  J.  pr.  Oh.,  Ixxvi.  322,  1859. 

In  amorphons  masses,  more  or  less  resin-like  in  aspect,  or  like  ffum. 

H.=3'5— 4*5.  G.=4*0— 5-0.  Lustre  greasy  or  resinous.  Color  dull; 
reddish-brown,  with  thin  edges  hyacinth-red;  also  black.  Streak  wax- 
yellow  to  orange;  of  the  black  var.,  olive-green.  Subtranslucent  to 
opaque.     Fracture  somewhat  uneven,  slightly  conchoidal. 

▼arw— 1.  EliasOe,  Somewhat  resm-like  in  aspect ;  G.=4'087— 4*237,  v.  Zepharovich.  Oolor 
dun  reddish-brown. 

2.  Fittiniie.  Color  black;  streak  olive-green;  lustre  greasy  submetallic;  (}.=4'8 — 6*0,  Brelth.; 
6*16,  Herm. 

Oomp.— fi  ^,  with  opal  sQica  and  other  impurities.  0  ratio  for  ft,  fi,  Si,  d,  as  deduced  1^ 
Hermann,  in  eliasiie,  2  :  24 :  6  :  18 ;  in  pitHniie^  2  :  24 :  5  :  18.  These  numbers  correspond  very 
nearly  to  the  above  formula,  and  make  the  species  analogous  to  xanthosiderite. 

Anialyses:  1,  F.  Bagsky  (Pogg.,  lY.  Erga>nz.,  348,  1853);  2,  Hermann  (J.  pr.  (K,  Ixxvi  326): 

9       9e     Ca     ftg     3^b       Si       P       £[ 
I.  SUoiUe     61*88    6-63    3*00    2*20    4'62    5*13    084    10*68,  Si  l*lt,  te  1*09,  C  2*52,  As  (r. 

=99*80  Bagsky. 
t.  PiUmOe     68*46    4*64    2*26    0*56    2*61    5*00     if.       10*06,  Bi  2*6*7,  insol.  8*20=99*24  H. 

The  carbonic  add  in  anal.  1  may  be  combined  with  lime  and  part  of  the  magnesia,  making  6*7 
p.  c  of  impurity. 

Pyr^  etc. — Nearly  as  for  gummiie.    Bliasite  is  solublo  in  muriatic  add. 

Obs. — EUaeiie  is  fh>m  the  Elias  mine,  Joaohhnsthal,  where  it  oocnre  with  fluor,  dolomite,  pitch- 
blende, etc  ;  and  piUinUe,  from  JoaohimsthaL    This  species  may  not  be  distinct  from  gummite. 


aia  BRUCnTB.  Native  ICagnesia  (fr.  K.  Jersey)  A.  Bruce,  Bruce*s  Min.  J.,  1  26, 1814  (wHfa 
anaL>  Hydrate  of  Magnesia  A.  Atktn,  Min.,  236,  1815,  Cleavdand,  Ifin.,  429,  1822,  F.  ffaU, 
Cat  Min.,  28,  1824,  &  Bobinecm,  Oat  Amer.  Min.,  166,  1826.  Brudte,  ou  Hydrate  de  magnesie, 
Bnid,  Tr.,  838  (Index),  1824.  Talk-Hydret,  Magnesia-Hydrat,  Germ,  Monoklinoedriachci 
Magnosiahydrat  oder  Texalith  (fr.  Texas,  Pa.)  Harm^  J.  pr.  Ch.,  IxxxiL  368,  1861.  Amianthus 
(fr.  Hoboken)  J.  Pierce,  Am.  J.  Sci.,  L  54,  1818=Amianthoid  Magnesite^  Nemalite,  T,  NtMaO^ 
ih^  iv.  18, 1821=Brudte(Talk-hydrat,  **hierher  zugehdrensdieint'O)  Lwnh,,  Handb.,  246, 1826* 
/.  D.  Whitney,  J.  Boa  K.  K,  Boston,  36,  1849  (with  anal). 

Ehombohedral.    H  A  5=82°  22J'  0  A  JR=lir  39i' ;  a=l-52078,  Hes- 
Benberg.    Observed  planes:    O;    K,  25,   -45,  -|5,  -^5,  -^5. 
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<?A2 i?=106**  53i',  O  A  1^5=149^  8H\  0 A4iB=98°  6V<?A|5=113'8'. 
Hessenberg.  CrystalB  often  broad  tabular.  Cleavage :  basal,  eminent,  folia 
easily  separable,  nearly  as  in  gjysum.  Usually  foliated  massive.  Als^ 
fibrous,  fibres  separable  and*  elastic. 


Low's  mine^  Tezaa. 


Wood's  mine,  Texas. 


fl.=2-5.  G.=2'35,  Haidinger;  2-40— 2-46  fr.  Wermland,  Igelstrom ; 
2*376,  fr.  Orenburg,  Beck ;  2*44,  nemalite,  Nuttall.  Lustre  peai'ly  on  a 
deavage-face,  elseiraerebetween  waxy  and  vitreous;  the  fibrous  silky.  Color 
white,  inclining  to  gray,  blue,  or  green.  Streak  white.  Translucent 
— ^subtrauslucent.     Sectile.    Thin  laminse  flexible. 

Var. — 1.  Foliated.    2.  Fibrous;  called n^mo/itfi. 

Oomp.—lifg ]^= Magnesia  68*07,  water  31*03=100.  Analyses:  1,  Bmce  (Bnice*s  J.,  I  20); 
S,  lyfe;  8,  Stromeyer  (Unters.,  467);  4,  Wurte  (This  Min.,  682,  1850);  6,  Fyfe  (Ed.  N.  Pha 
J^  Tiii  352) ;  6,  Thomson  (Min.,  i.  157) ;  7,  Stromeyer  (L  c.) ;  8,  Hermann  (J.  pr.  Ch.,  IjcxziL  368); 
9,  Smith  &  Brush  (Ajn.  J.  ScL,  IL  zy.  214);  10,  Beck  (Yerh.  Mm.  St  Pet.,  1862,  87);  11,  Iget 
Strom  (Ak.  H.  Stockh.,  1858,  187) ;  12,  J.  D.  Whitney  (J.  Soc.  N.  H.,  Bost.,  vl  36, 1849) ;  13,  Wuzti 
(L  c.);  14^  Bammelsberg  (Pogg.,  Ixxx.  284) : 

An      Ca 


ftg 

*e 

1.  Hoboken 

70 

2.        " 

68-57 

8.        •' 

68-86 

0-12 

4.        " 

69-11 

0-47 

6.  Swinaness 

69-76 

6.        " 

67-98 

1 

7.        " 

66-67 

1-18 

8.  Wood's  mine,  Texas, 

68-87 

9.  Low's  mine 

(t 

66-30 

0-60 

10.  Orenburg 

a; 

1  67-24 

2-03 

11.  Wermland 

(1)  68  04 

8-69 

12.  Hoboken,  IfemaUie    ' 

62-89 

4-66 

13.        " 

u 

66-06 

6-63 

14.        " 

II 

64-86 

4*06 

0-64 


1-67 
1-57 
0-80 
ir. 


30  =100  Bruce. 

31-43 =100  Fyfe. 

30-90  =100  Stromeyer. 

30-42  =100  Wurte. 

80-26  =100  Fyfe. 

30-96  =100-61  Thomson. 

019  30-89  =100  Stromeyer. 

■  30-83  =100  Hermann. 

[31-93]  1-27  =  100  S  &B. 

80-29  0-62=99-98  Beck. 

28-66  =  190-29  Igelstr6m. 

28-36     4-10=100  Whitney. 

80-18 =  101-81  Wurtat 

29*48,  §i  0-27=98-66  Bamm. 

Pyr.,  etc — In  the  closed  tube  gives  off  water,  becoming  opaque  and  friable,  sometimes  taming 
gray  to  brown.'  B.B.  infusible,  glows  with  a  bright  light,  and  the  ignited  mineral  reacts  alkaline 
to  test  paper.  With  cobalt  solution  gives  the  violet-red  color  of  magnesia.  The  pure  mineral  is 
soluble  in  adds  without  effervescence. 

Obs.^ — ^Brudte  aooomDanies  other  magnesian  minerals  in  serpentine,  and  has  also  been  found  in 
limestone.  Occurs  in  considerable  veins  traversing  serpentine,  at  Swinaness  iu  Unst,  one  of  the 
Shetland  Isles,  where  it  is  sometimes  found  in  regular  crystals ;  at  I^schmiusk  in  the  Urals ;  at 
«loujot  in  France ;  near  Filipstadt  hi  Wermland,  in  Sweden,  in  roundish  masses  in  limestone.  It 
occurs  at  Hoboken,  K.  J.,  opposite  the  dty  of  New  York,  in  seams  in  serpentine ;  in  Richmond 
Go.,  N.  Y. ;  on  the  peninsula  east  of  New  RodieUe,  Westchester  Co.,  N.  Y. ;  at  Wood's  mine, 
Texas,  P&,  m  large  plates  or  masses,  and  often  crystaUueatlons  several  Inches  across ;  at  Low*! 
mine,  with  hydromagneeite. 

The  angles  and  f.  177  given  above  are  firom  Texas  crystals,  as  measured  by  Hessenberg  (Min. 
Kot,  iv.  42).  Q.  Rose  obtained  from  the  same,  OaR=iV20%  OAii^=149V40'-l&u''  61', 
Ra  — ii?=90%  The  author  gave  the  following  measurements  of  a  minute  crystal  from  Low^ 
mine  (CI  76)  in  bis  last  edit:  OaJ?=119^-119'66',  OA2i?=106' 30',  i?Ai?(by  oa]c)s82*  1ft' 
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The  fibrotiB  yariety  (nemaUte)  ocean  at  Hoboken,  and  Xettea  in  iSbo  Yoagea. 

NaniDd  after  A.  Bruoe,  an  early  American  mineralogist,  who  first  deecribed  the  species. 

Alt.— Becomes  white,  pnlverulent^  and  carbonated  on  exposure,  and  also  Grystailized,  constitoi* 
ing  then  the  mineral  hydromagnesite ;  the  latter  is  sometimes  in  pseudomorphous  crystals  aflei 
bradte. 

211.  PYROOHROITB.    F^rochroit  L.  J.  IgMrthn,  Pogg^  colL  181,  1864^  (BfV.  Ak.  Stockh^ 

1864^  206,  1866. 

Foliated,  like  bmcite. 

H.=2*5.  Lustre  pearly.  Color  white ;  l)ut  changing  on  exposure  to  bronze, 
and  then  to  black.  In  thin  pieces  transparent,  and  having  a  flesh-red 
color  by  transmitted  candle-light. 

Oomp. — Anl^,  or  (An,  ftg)  &  liiln  £[s=Protoxyd  of  manganese  79*8,  water  20*2= 100.  Ana^y* 
lis :  Igelstrdm  (L  c:) : 

An  76*40  %3*14  Ca  1*27  f'e  0*01  ft  16*35  C  [8*834] 

Pyr.,  «tc^— -In  a  matrass  a  small  piece  becomes  at  surface  yerdigris-green,  then  dirty  green, 
and  finally  brownish-black.  Yields  water.  B.B.  reactions  of  manganese.  In  muriatic  add  forma 
easily  a  dear  colorless  solution. 

Oba. — Occurs  in  veins  1  to  2  lines  broad  in  magnetite  at  Paisberg  in  FOipstadt,  Sweden. 

Kenngott  refers  here  ( Jalirb.  Min.,  1 866,  440)  a  mineral  which  Wiser  had  announced  as  a  hy^ 
drous  carbonate  of  manganese  (Waseerhaltiges  Eohlensaures  ManganX  and  which  Haidinger 
(Handb.,  493,  1845)  named  Wiaerite.  It  is  described  as  yellowish-white  to  gray  in  ooW,  pearly 
to  silky  in  lustre,  fibrous  in  structure,  and  as  coming  fVom  Gonzen  near  Sargimz,  the  Canton  of  St 
Gall,  in  Switaerland,  where  it  is  found  in  seams  in  a  granulitic  hausroanuite,  with  rhodochrosite. 
ETen  if  identical  with  pjrochroite  in  composition,  it  was  so  imperfectly  and  incorrectly  describe;^ 
that  Igelstrom's  name  should  stand  for  the  spedes. 

212.  aiBBSITE.  Wavellite  (fir.  Richmond)  C.  Dewey,  Am.  J.ScL,  U.  249, 1820;=  Water  and 
Alumina,  id.,  ib.,  ilL  239,  1821.  Gibbsite  X  Torrey,  N.  Y.  Med.  Phys.  J.,  i  No.  1,  68,  April, 
1822.  Hydrargillite,  Gibbsite  of  Torrey,  Cletml^  224^  782,  1822.  HydraigiUite  (fr.  Ural) 
G.  Boat,  Pogg.,  zlTiii.  564^  1889. 

Hexagonal,  Koksch. ;  monoclinic,  Descl.  In  small  hexagonal  cmtals 
with  replaced  lateral  edges.  0  A  ^=92**  28',  0  A|-^=97°  22',  0  A  -4i?= 
94**  55',  Koksch.  Planes  vertically  striate.  Cleavage :  basal  or  0  emi- 
nent. Occasionallv  in  lamello-raSiate  spheroidal  concretions.  Usually 
stalactitic,  or  small  mammillary  and  incnisting,  with  smooth  surface,  and 
often  a  faint  fibrous  structure  within. 

n.  =  2-5-3-5.  G.=2-3-24;  2-385,  fr.  Richmond,  B.  Silliman,  Jr.; 
2*287,  Ural,  Hermann.  Color  white,  grayish,  greenish,  or  reddish- white ; 
also  reddish-yellow  when  impure.  Lustre  of  0  pearly;  of  other  faces 
vitreous ;  of  surface  of  stalactites  faint.  Translucent ;  sometimes  transpar 
rent  in  crystals.     A  strong  argillaceous  odor  when  breathed  on.     Tough. 

▼ar«— 1.  In  crrstals ;  the  original  hydrargiUUa,    2.  Stalactitic;  gibMte. 

Oompk— Slfi'^Alnmina  65-6^  water  34-4=100.  Analyses:  1,  Torrey  (La);  2,  B.  SilHman, 
Jr.  (Am.  J.  ScL,  IL  viL  411);  3,  i,  Smith  &  Brush  (Am.  J.  ScL,  IL  zvi  61,  1853);  5,  Hermann 
(J.  pr.  Ch.,  zL  11);  6^  ▼.  Kobell (J.  pr.  Ch.,  zll,  and  L  491);  7,  v.  Hauer (Jahrb.  a.  Beiohs.,  iy.  39t): 

Si  IPe  %       fi  3i  P 

1.  Elohmond,  Oihba.       648  34*7      =M-6  Torrey. 

a.          -              "      (})  64*19  0-30  34-23  0-69,  insoL  1*16=:  100-27  SillimMi. 

8.          "              «           64-24      **.  0*10  33*76  1*83  0*57=100  8.  &  B. 

A.          **              **           63-48       **.  0-06  34-68  1*09  <r.  =99-80  &  it  B. 

fi.  Ural,  Sydrory.           64*03  34*54    l-43=]00  Hermaun. 

e.  YQk  Bloa,  "^  65-6  84-4      =100  KobelL 

I.         "         «              64-35  85-65    **.  =100  Haner. 

1% 
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Dewey  found  (L  o.)  33-36  p.  a  of  water,  with  "  little  besides  ahunine  left." 

Hermann  states  (J.  pr.  Oh.,  zl.  32,  zlii.  I)  that  a  "gibbsite  "  from  Richmond,  Ka£B ,  afforded 
him  P  87*62,  jbl  26*66,  £[  36*72=100.  But  the  true  gibbsite  has  since  been  analyzed  anew  bj 
gilliman,  Jr.,  and  by  Smith  &  Brush,  without  finding  more  than  a  trace  of  phosphoric  add,  sustain- 
ing the  original  analysis  of  Torrey.  This  at  least  is  certain,  that  gibbsite  is  a  hydrate,  and  if  a 
phosphate  occurs  also  at  Richmond,  that  phosphate  is  not  gibbsite.  Rose's  hydrargilUte  (found 
ccystallized  in  the  Urals)  is  identical  in  composition  with  gibbsite. 

P3rr.,  etc. — In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  iniusiblef 
whitens,  and  does  not  impart  a  green  color  to  the  flame.  With  cobalt  solution  gives  a  deep-blue 
aolor.    Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  was  discovered  by  Lissenko  in  the  Bchischimskian  mountains 
oear  Slatoust  in  the  Ural ;  it  occurs,  according  to  Eokscharof,  in  cavities  in  a  talcose  schist  con- 
taining much  magnetite.  The  larger  crystals  were  1  to  2  in.  long.  With  corundum  at  Gumuch- 
dagh,  Asia  Minor;  also  on  corundum  at  Unionville,  Pa.;  in  Brtudl,  resembling  wavellite.  The 
6ti3actitic  occurs  at  Richmond,  Mass.,  in  a  bed  of  limonite ;  also  at  Lenox,  Mass. ;  at  tibe  dove 
mine.  Union  Yale,  Duchess  Oo.,  N.  Y.,  on  limonite ;  in  Orange  Oc,  N.  T. 

Named  after  OoL  Greorge  Gibbs,  the  original  owner  (after  extensive  foreign  travel)  of  the  large 
(Hbbs*  cabinet  of  Yale  Oollege.  (3leaveland  calls  the  Richmond  mineral  hydrargiUHe  on  p.  224  of 
his  mineralogy,  but  on  p.  732  adopts  Torrey's  name  gil}Mie. 

Kokscharof  states  that  the  Ural  crystals  are  optically  uniaxial,  and  hence  rhombohedral  (Bull 
La.  St.  Pet,  ▼.  372} ;  Deedoizeaux  that  they  are  optically  monodinio  (0.  R.,  IxiL  987). 

ai3.  UMNTTB.    Limonite  pt    Yellow  Odure  pt   Bog  Ore  pt   Brown  Iron  Ore  (Branneifleii. 
•  stein)  pt    Qudlerz  fferm.f  J.  pr.  Cfh.,  xxviL  63. 

Massive.  In  stalactites  or  tuberose,  resembling  limonite.  Also  as  an 
earthy  yellow  ochre. 

H.,  G-.,  and  other  physical  characters  same  nearly  as  for  limoDite.  The 
darker  colored  kinds  usually  more  yellowish-brown,  the  lighter  rust-yellow. 

▼ar. — 1.  Submetallic  or  pitdi-like  in  lustre,  brownish-bladk  in  color.    2.  Ochreous,  yellow. 
Oompw— l?e  H*=Oxyd  of  iron  74*8,  water  26*2=100.    Analyses:  1,  A.  H.  Church  (J.  Gh 
Boa,  IL  ilL  214);  2,  8,  Hermann  (L  c.);  4,  Earsten  (Earst  Arch.,  xv.  1): 


¥e 

»n 

fi              P 

Humioadd 

1.  Oomwall,  gUdacL 

2.  Novgorod,  bog  ore* 

3.  "             "      k 
4  New  York      " 

73-73 
6208 
6114 
66*33 

1-90 
810 
0-76 

24-40         

24*64        6*64 
27*74        6*86 
26*40  •      012 

— ^  loss,  etc.,  1-87=100  (Thmoh. 

4*74=100  Herm. 

2*16=100  Henn. 

— ,  ^e  3*6,  Si  2*80=100  Karat 

*  Alter  «zcL  47-60  MBd. 

^  After  ezcL  60-28  nad. 

*  Indndlng  homio  add. 

As  the  amount  of  organic  adds  in  Karsten's  analysis  was  not  determined,  its  right  to  be 
mduded  here  is  not  certain. 

Obi. — The  Oomwall  mineral  is  from  the  BotaUack  mine,  and  was  stalactitio  and  of  a  ruat-yeDow 
cx>lor;  G.=2*69.    That  of  Novgorod,  Russia,  was  a  bog  ore. 

Named  limnUe  fh>m  Xi/ifi;,  marsK  Glocker  proposed  this  name  as  a  substitute  for  limonite,  on 
the  alleged  ground  that  the  word  limonite  was  of  French  extraction.  As  his  limonite,  or  linmite, 
was  bog  ore  exdusively,  the  name  is  appropriately  used  here.  Hermann's  name  Quellen  alludes 
to  lis  water  or  marsh  origin. 

214.  HTDROTALOmi.    HydrotaOdt  HochMeUer,,  J.  pr.  Cfh.,  xxviL  376,  1842.    YSlkneiito 
Henn.,  J.  pr.  Gh.,  xL  11, 1847,  xlvL  267,  1849. 

Hexagonal.  Cleavage:  basal,  eminent;  lateral,  distinct.  Also  lamellar 
massive,  or  foliated,  and  somewhat  fibrons. 

H.=2.  G.=2-04.  Color  white.  Lnstre  pearly,  and  feel  greasy. 
Translucent,  or  in  thin  folia  transparent. 

Ooinp.--Sll6[*+6  AglGt+6  d=(i  Sl+}  Mg^  l6[*+2  fi=Alumhia  16*8,  magnesia  89^ 
M<0=:100.    OorresDonds  to  1  of  y^Uetfe+6  of  hrueUe,  with  6  ft  in  addition. 
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Analjftes :  1,  Hennaxm  (L  o.) ;  2,  Hochstetter  (L  c.) ;  8-6,  BammelBboi:^  (Fogg.,  zcvU.  296): 

Si  9e  Mg  ]S[              C 

1.  Schisdhimsk  16*95        87*07  46*87  =100  HermaDn. 

8.  Snanim  12-00  6-90  86-80  32*06  10*54,  InsoL  1*20=99*60  Hochst 

3.       "  19*25  —  87-27  41*59  261= 1 00*72  Ramra. 

4       ••  17-78         88*18  [87*991  6-05=100  Ramm. 

6.       "  18-00         37*30  [87*88]  7*32=100  Ramm. 

6b       "  18*87         8704  37*38  7*30=100*59  Raimn. 

P3rr<9  eto. — In  the  dosed  tube  jields  muoh  water.  B.B.  infbsible,  but  exfoliates  somewhat 
and  gives  out  %ht  A  weak  rose-red  with  cobalt  solution.  With  the  fluxes  Intumesces  ana 
affords  a  clear  colorless  glass.    The  Snarum  mineral  reacts  for  iron. 

Obs.— Occurs  at  the  mines  of  Schischimsk,  district  of  Slatousti 
implanted  on  talc  schist ;  at  Snaruni,  Norway,  in  serpentine. 

Named  hydroiakite  in  allusion  to  its  resembling  talc,  but  containing 
much  more  water,  and  voUcneritey  after  Captain  Vdlkuer. 

EtmgJtiie  of  Shepard  (Am.  J.  Sol,  II.  xiL  210),  from  near  Oxbow, 
and  near  Somenrille  in  Rossie,  St  Lawrence  Oo.,  New  York,  is  hydro- 
taldte,  deriyed  fh>m  the  alteration  of  spinel    The  color  is  white ; 
lustre  faint,  pearly.    H.=2*5.    G.=2-0— 21.    The  crystals  are  in  ^ 
all  conditions,  from  the  pure  spinel  to  octahedrons  with  rounded  \ 
edges  and  pitted  or  irregular  surfaces,  and  it  also  occurs  in  flattened 
nodules.    The  surfaces  are  sometimes  soft  and  altered,  when  the 
edges  or  angles  have  the  hardness  of  spinel    S.  W.  Johnson,  who 
has  redescribed  the  mineral,  obtained  in  one  analysis  (Am.  J.  Sd, 
n.  xil  861X  ^  19*743,  Mg  36*292,  C  8*458,  hisoluble  spinel,  etc, 
8*264,  silica  3*020,  water  (by  dlff.)  24*223.    The  whole  loss  by  igni- 
tkn  in  one  trial  was  40*86  p.  c ;  which  would  give  33  to  34  p.  c.  of  water.    It  is  associated  with 
dolomite,  spinel,  phlogopite,  graphite,  and  serpentina 

216.  FTROAURITB.    Pyroaurit  IgeUtrdm,  (Efr.  Ak.  Stockh.,  xxil  608,  1866. 

HexagonaL     In  six-sided  tables. 

Color  snbmetallic,  gold-like.     Subtranslncent. 

Oom|>.— I^efi*+6Mgft+6ft=(iFe+|l5fg^ft»+2fl=Se8quioxyd  of  iron  28*9,  magnesia 
35*8,  water  40*8=100.  Oorrespoods  to  1  otUmnUe+S  of  dnictie,  with  6  £[  in  addition,  differing 
from  hydrotaldte  in  the  presence  of  iron  in  place  of  alnminunL    Analysis :  Igelstrom  (I  c.) : 

9e  23*92        %  34*04        8  34*56        C  7*24. 

'*,  etc — Yields  water.    B.B.  infVisible.    Perfectly  soluble  in  muriatic  add. 
•From  the  Longban  iron-mine  in  Wermland. 

216.  aUMBOTB.  Feste  Uranokker  pt  Wenky  Min.  Syst,  26)  1817,  HofifaL  Min.,  iv.  a,  279 
Lichftes  Uranpecherz  FreUtMxn,  Uranisches  Gummi-Erz  Brei(k^  Ulb.,  60,  1880,  Char.,  218, 
1832.  Urangnmmi  BreUh,^  Handb.,  903,  1847.  Phosphor-Gummit  Herm^  J.  pr.  Ch.,  Ixxvl  327, 
1859. 

Amorphous.     In  rounded  or  flattened  pieces,  looking  much  like  gum. 

H.=2-5— 3.  G.=3-9— 4-20,  Breith.  Lustre  greasy.  Color  reddish- 
yellow  to  hyacinth-red,  reddish-brown.  Streak  yellow.  Feebly  trans- 
lucent. 

Oomp.— (^,  9e)  l6[*,  with  some  opal  silica,  phosphate  of  lime,  and  other  imparities.  Hormanc 
deduced  the  O  ratio  for  ft',  fi,  Si,  d,  2 :  24 :  5  :  26,  or  1 : 1  for  oxyds  and  water.  Hence  analogous 
to  ImwtAf  and  sustaining  the  supposed  dose  relation  of  uranium  and  iron.  Analysis:  Kerstei 
(8ohw.  J.,  IxTi  18} : 

e  Hn  Oa  Si  P  tL  F,A8 

12-00  0-06  6*00  4-86  2*30  14*76  *%=99-8e. 
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Some  >pecim€Qf  ooDtain  tnoes  of  vanadic  acid. 

Pyr.,  etc — Yields  much  water  and  a  bituxninona  odor.  With  salt  of  phosphoroa  in  O JT.  gif« 
a  yellow  bead,  beooming  green  in  B.F.  (due  to  nraniumX  leaving  an  undiaadved  akeletno  of 
•Qica. 

Oba^ — Fhym  Johanngeorgenatadt,  with  nraninite. 

ai7.  PSniOBCBLAMB.  Derb  Bmnaten  pt  WofiL,  Mm^  268,  lUI.  Magnesia  indurate  pL 
OrmsLf  Min^  106,  1768.  Schwarz  Braunsteinf^n  pt  TTenk,  Bergm.  J.,  1789,  886.  Yerhartetee 
Bchwans-Braunsteiners  pt  EimnerUng,  Ifin.,  >.  632,  Karstetif  Tab.,  64,  1800.  Yerh.  Schwan* 
Manganeiz  pt  JTonl,  Tab.,  72,  1808.  Schwan-Eisenstein  pt  Wenu,  v.  LeonK,  eta  Biauk 
Hematite^  Black  Iron  Ore,  Compact  Black  Manganese  Ore.  Hartmanganen.  Pailomelane  And, 
Trans.  B.  Soa  Edinb.,  1827. 

Masfiive  and  botrjoidal.     Reniform.    Stalactitic. 
H.=5— 6.    G.=3'7— 4:-7.    Lustre  Bubmetallic.    Streak  brownish-black, 
ahining.    Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Oomp^ — (fta,  An)  Un+Mn+nfiftn  [+aql;  or,  for  the  anhydrona  kinda,  (fta,  An) Mn+Sn. 
Each  of  these  formulas  is  equiyalent  to  aunply  B*  0^.  Bammelsbeig  writes  for  the  mineral  (B^ 
Mn)  Mn*+fi,  .with  some  Sin  aa  mixture.  For  the  Elgeraburg  ore  (anal  7)  Sdmiid  dodooea  the 
formula  (l^a  lifn)MaV6]&,  which  may  be  written  (Ba,  An)  Mn+8£[Un  +  3^eqQiTa]eotte 
fl*0'+3ll'0'+3S=ft*0'+)£[  As  the  mineral  occurs  onlj massive,  the  true  nature  of  the 
species  is  doubtful 

Analyses:  1,  2,  Turner  (Edmb.  Trans.,  zL);  8,  Fuchs  (Sdiw.  J,  Izii  265);  I,  Bammelabeij 
(Handw.,  it  78);  6,  K.  List  (J.  pr.  Oh.,  Izxziy.  60);  6,  Soheffler  (Arch. d. Fharm., zzzr.  260);  1-^ 
Schmid  (Fogg.,  czzvl  161) : 

SnAn     0  Ba       & 

1.  Schneeberg  69*80    7*36  16*36   

2.  Romandche  70*97     7*26  16*60   

8.  Baireuth  81*8      9*5  4*6 

4.  Horhansen  81*36    918  304 


6.  Olpe 
6.  Bmenan 


85*17    4*48 
83*3      9*8 


1*36 


5*8 


7.  Elgeraburg       (a.=4*307)  68*27    815    17*27   


8.  Oehrenstock 

9.  Kadabula 


(G.=4134)  70*64  10-09    10*92 
(a.=4-332)  82*46    9*87       0*01 


ft 

6*22,  Si  0*26=100  Turner. 
4*13,  Si  0-95=100  Tomer. 
4*2=100  Fuchs. 

3*89,  Si  0-53,  On  0*96,  Fe  143,  CaO-38^ 

Iffa^  iig  0*82=100-61  Ramm. 

4*02,  On  1*28,  Co  0*81,  CaO*37,  insoL 

2  61  list 

4*8,  Ca  1-8,  Xl  2*1,  3Pe  0-3,  Si  1*17= 

99*1  Scbeffler. 

4*84^  Si  0*61,  FeO-10,  Xlo*31,  ^bOll, 

Hg  0-02,  Ca  0*16,  Ka  0-0S=tt9*82  Schmid. 

0*21     6*86,  Si  0*32,  Fe  017,  Si  0*21.  Cu  0-25. 

ftg  0-13,  Ca  1*26,  ^a  0*25=100*21  Schmid. 

3*05    3*21,  Pe  0*30,  ^  0*08,  €o  0-29,  CiiO-02, 

Ag  0*03,  Ca  0-20,  ]^a  0*22=99*74  Schmid 


An 

0 

»a 

& 

10.  Ihnenan              77*28 

11.  Gy.  Haute  Saone  70*60 
n.  Heidelberg          70*17 

15-82 
14*18 
15*16 

0*12 
6*55 
8*08 

5*29 
4-05 
2*62 

Other  yarieties  of  the  so-called  pailomelane  contam  little  or  no  water.  Analyses :  lo,  Chiu» 
broch  (Bamm.  1st  Suppl.,  121);  11,  Ebehnen  (Ann,  d.  K, HL  ziz.  156) ;  12,  Bammelsberg(POgg, 
famlL  72);  18,  Soholta  (Bamm.  Min.  Ch.,  1006) : 

ftg   a 

^  Ca  0-91,  Cu  0*40,  Si  0*62=100*29  C 

1-05    1*67,  9e  0*77,  Si  0'60=99-47  Ebehnen. 
0*21  [l'43l  Ca 0*60,  Cu  0*80,  Co  054,  Si  0*90= 

109  Bamm. 
4-85  [0*23],  Ca  1*06=100  Schnlts. 

Pyr.,  etc — ^In  the  closed  tube  most  yarietiea  yield  water,  and  all  lose  oxygen  on  ignition;  with 
the  fluxes  reacts  for  manganese.    Soluble  in  muriatic  add^  with  evolution  of  chlorine. 

Oba. — This  is  a  common  ore  of  manganese.  It  is  ftequently  in  alternating  layera  with  pyrolo" 
site.  It  occurs  in  botryddal  and  stalactitic  shapes,  in  DcTomuiire  and  Oomwall ;  at  Hefeld  in  the 
Hara;  also  at  Johannffeorgenstadt  Schneeberg,  Ilmenan,  Siegen,  etc;  at  Elgersbuigand  Oebra» 
lloclc,  Thunngia,  and  inadabula,  Hnngaiy. 

It  iorms  mammillaiy  masses  at  Ohittenden,  Irasbnrg^  and  Brandon,  Y t 

Named  tnm  ^'4^,  $moo(h  or  noJtod^  and  ftiXas^  Noesk* 


13.  Schneeberg         80*27    14*10 
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ftl8.  WAD.  (A)  BOG  ICANaANBSB.  ICagneda  fHabiliB  teirifbrmifl  OnnuL,  liin^  106,  IY5» 
Bartfiy  Oehre  of  Kang^  Black  Wad  pt,  Ki/rv>an^  Wm^  1784^  1706.  SdiT^an  Brannateinen 
Manganacfaaum,  JToivl,  Talx,  1808.  Brauner  Bisenrahm  Went,  Bog  Manganeae.  Oiiatite 
Aot,  MiD.,  241,  184K  Groroilite  Ber(K,  Ann.  Gh.  Phja.,  U.  19|  1883,  Beiaaaoheiit  Haid. 
Jahrbw  0.  Beicha.,  viL  609,  1860. 

(B)  ASBOLTTB.  ?  Oobalinin  nigmm  AffHc^  Bormann.,  469, 1629.  Syart  Kobolt-Jord,  Mid 
Oobw  terraa  fnliginea,  WaJl,  Ifin.,  286,  1747.  Kobalt-Mulm,  Ochra  Gob.  nigra,  OnmsL,  Min., 
Sll,  1768.  Kobolt-Erde,  Schwaner  Erdkobalt,  Bnaakobalt,  Eobaltmanganerz,  Oerm,  Earthy 
Oobaltk  Bladk  OoImK  Oohre.  Oobalt  ozydd  noir  H.,  Tr.,  W.  1801.  Eakochlor  (fir.  Lauaiti) 
BrdOu,  Ghar.,  240,  1832,  Handb.,  896,  1847.  Aabolan  (fir.  Eamadori;  etc)  Brdih^  Handb., 
832,  1847. 

(6)  LAMPADITE.  Kupfermangan  XampaiKiM^  Kene  Erfahr.  im  Gobiete  der  Gh.,  etc,  iL 
70.  KupfennanganenB  BnUh^  in  Holfin.  If  in.,  It.  h,  201,  1818.  Gapreoua  Manganeaoi.  Pelo- 
kontt  0.  F.  BMUer,  Pogg.,  xxL  691,  1881.    Lampadite  ffwL,  Min.,  238,  1841. 

The  manganese  ores  here  included  occnr  in  amorphooB  and  reniform 
masses,  either  earthy  or  compact,  and  sometimes  incmsting  or  as  stains. 
They  are  mixtures  of  different  oxyds,  and  cannot  be  considered  chemical 
compounds  or  distinct  mineral  species. 

H. =0*5—6.  G.=3— 4:'26;  often  loosely  agaregated,  and  feeling  very 
light  to  the  hands.     Color  dull  black,  bluisJi  orbrownish-black. 

Oomm  Var. — Bammeisberg  oonsidera  them  related  essentially  to  psilomelane  under  the 
formula  &  Un+A  (or  2  ^X  ^ut  mixed  with  other  ingredients. 

Varieties:  (A)  Manganeeian;  (B)  Gobaltiferous ;  (G)  Gupriferous. 

A  BoQ  Maxoanssb.  Gonsists  mainly  of  ozyd  of  manganese  and  water,  with  some  ozjd  of 
bt>ii.  and  often  silica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  angle  of  barite, 
101  42',  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Leadhills  ia  pseudomorpfaoos 
after  calcite.  OroraiUte  oocura  in  roundish  masses  of  a  brownish-blaok  color,  and  reddish-brown 
streak;  with  H.  sometimes  6— 6*6;  it  is  from  Groroi  In  Mayenne,  Yicdeaaos,  and  Goutem,  in 
France.  BeisaaeherUe  is  the  ore  analyzed  by  Homig  (anaL  14),  which  ia  remarkable  for  the 
amount  of  water.  HnoVs  name  <maii(e  is  from  the  French  spelling  of  wad.  Wad  is  of  English 
origin.  The  wad  of  the  Gumberland  miners  is  graphite,  a  wrong  uae  of  the  word,  says  llawe  in 
bis  Mineralogy  of  Derbyshire. 

B.  ASBOUTB,  or  Karthy  Gobalt,  is  wad  containing  ozyd  of  cobalt,  which  sometimes  amounts  to 
82  pb  a  Named  from  deSoXtt^  aooi  (or  AtMan  from  dttSikuiwui,  to  soil  like  soot).  For  anaL  15-17, 
Bammeisberg  writes  the  formula  (Co,  Cu)  Mn*+4  ^  Breithaupt's  eacochlor  includes  the  ore 
from  Bengersdorf  in  Lausita  (anaL  16),  having  H.=2— 2*6,  G.=3*16— 8*29. 

01  LAXPADm,  or  Gupreous  Manganese.  A  wad  containing  4  to  18  p.  a  of  oxyd  of  copper, 
and  often  oxyd  of  cobalt  also.  It  graduates  into  black  copper  (Melaconite  or  Kupferschw&ne)! 
G.=8'l — 8*2.  Fdoconite  is  a  browuiah-blaok  yariety,  haying  a  liver-brown  streak;  H.=3 ;  G.= 
2*509—2*567;  from  Bemolinos  m  Ghili. 

Special  formulas  have  been  written  for  several  of  the  following  analyses ;  bat  these  bog  mmej^ 
als  are  not  simple  species. 

Analyses:  1,  Klaproth  (Beitr.,  iiL  811);  2,  8,  Turner  (Edmb.  J.  Sd.  K.  a,  ii  213);  4.  5,  Ber- 
thier  (Ann.  Gh.  Phy?.,  IL  19);  6,  Wackenroder  (Kastn.  Archiv.,  xiiL  302,  xiv.  257);  7,  Scbefflei 
(Ardu  d.  Pharm.,  zxxv.  260);  ^  Bammeisberg  (Pogg.,  IziL  157);  9,  Igelstrom  (Jahresb.,  xxv. 
342);  10,  11,  Beck  (Bep.  Min.  N.  Y.,  55);  12,  Berthier;  13,  Bahr  (J.  pr.  Gh.,  UiL  308,  fr.  Oefr. 
Ak.  Btockh.,  240, 1850) ;  14.  K  Homig  (Jahrb.  0.  Beichs.,  vil  312) ;  15,  Klaproth  (Beitr.,  IL  808) ; 
16,  Doberemer  (Gilb.  Ann.,  IxviL  333);  17,  Bammeisberg  (Pogg.,  Uv.  551);  18,  Eersten  (Schw 
J^  IxvL  1);  19,  Bammeisberg  (Pog^  liv.  545);  20,  Bottger  (ib.): 

L  Wad 

An       8i.       0  9e  &a  Ca  S 

L  Ghnflthal                       68*  6*6  1-0  —  17-6,  Si  8-0,  G 1 0  ElaproUk 

1  Devooahite                     7912  8*82     1*4  —  10-66=100  Turner. 

S.  Dari^rihiie                 38*69  52*34  5*4       10-29,  insoL  2*74=  109-86 1 
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4  Viode88oa 
6.  GroroOUe 
6.  Baden 


fin 
69*8 
62*4 


32-73 


7.  nmenAU  66*6     12-1 

8.  Rubeland  67-60   13-48 

9.  Westgothland     8261   


10.  Hillsdale,  N.  Y. 

11.  AusterlitZi    " 

12.  Siegen 

13.  Skidbeig 

14.  Gastein 


0       9e     :fta       Ou    ft 

11-7      —      — 12-4,  il  7-0=100-9  Bertliter. 

12-8      6-0     16-8,  day  3-0=100  Berthier. 

9-33   4-0  31-38,  l^b  12-88,  ^b  8-0,  ^  0-38,  &  0*13 

quarts  2-60  W 

IH)    8-1         9-8,  a  2-6=100  Scheffler. 

l-Ol  0-36       10-30,  Si  0-47,  Ca4'22, 1 3-66=100  K 

0-77   6-68,  Si  1-43,  3tl  6-30,  Oa  1-91,  Mg 

0-69=99-2Hglat 

68-60  16-76   11-60,  insoL  8-26=100  Bock. 

68-60  22-00  1700,  insol.  2-60=  100  Beck. 

68-6     10-4      6-7     12-9  (with  lossX  Xl  10*7,  quarts  1-8  B. 

66-16 2-70  16-34  Co  0*02  12-07,  Si  0*92,  £l  0^6,  Oa  0-69,  Mg 

0-28,  t.  0-28=99-11  Bahr 
3416   14-16  16-90,  CaC  7-69,  sand  2727  Hornig. 


16.  LaoBits 

16.  Eamsdorf 

17.  " 


IL  Eaiihy  ChbaU;  AaboUte. 

0       Pe    :fta     Co       Cu 

19-4»    0-2 


ft 


6-78 
9-47 


4-66  0-60 


17-0,  Si  24*8,  Si  20-4=97*8  Kl 

32-06     22-90=92-94  D. 

19-46    4-36  21-24,  &  0-37=99*94  Bamm. 


UL   Oupnous  Manganeae;  Lampadite;  Kupferschw&rze,  or  Black  Copper,  in  part 

Sn    Sn       0       Fe     fia    Co       Cu      ft 

18.  ScblackenwBld   74-10  0-12  —    —     4*80  20-10,   Si  0*3,   gypsum    1-06= 

100-47  Kersten. 

19.  Kamsdorf  49-99   8-91    4-70  1*64    0-49^  14-67  14-46,  ftg  069,  &  0-52,  Si  2*74, 

Ca2-26=101*06R. 

20.  "  63*22 9-14    1-88  1-70    0-14*  16-86  1694, 1 0-66,  Ca  286= 108*44  B. 

*  Wtth  ozjd  of  maaganeM.  ^  With  ozyd  of  nickel. 

Pyr^  eto^—WeuI  reacts  like  psilomelane.  Eoaihy  odbaU  gives  a  blue  bead  with  salt  of  phos- 
phorus, and  when  heated  in  B.F.  on  charcoal  with  tin,  some  specimens  yield  a  red  opaque  bead 
(copper).  Oupreotu  manganeae  gives  similar  reactions,  and  three  varieties  give  a  strong  man- 
ganese reaction  with  soda,  and  evolve  chlorine  when  treated  with  muriatic  add. 

Obs^— The  above  ores  are  results  of  the  decomposition  of  other  ores— parti/  of  ozyds,  and 
partly  of  manganesian  carbonates.  They  occur  at  the  localities  above  mentioned,  and  many 
other  places.  Wad  or  bog  manganese  is  abundant  in  the  counties  of  Ck>lumbia  and  Duchess, 
N.  T.,  at  Austerlitz,  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  and, 
according  to  Mather,  has  proceeded  from  the  alteration  of  brown  spar ;  also  in  the  south-west 
part  of  Martinsburg,  Lewis  Co.,  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue 
Hill  Bay,  Dover,  and  other  places  in  Maine. 

Earthy  cobalt  occurs  with  cobalt  pyrites  at  Biechelsdorf  in  Hesse;  Saalfeld  in  Thuringia:  at 
Kertschinsk  in  Siberia,-  at  Alderly  Edge  in  Cheshire.  An  eartliy  cobalt  occurs  at  Mine  la  Motte, 
Missouri,  which  contains  10  or  11  p.  c.  of  oxyd  of  nickel,  besides  oxyd  of  cobalt  and  copper,  with 
iron,  lead,  and  sulphur;  also  near  Silver  Blufi^  South  Carolina,  affording  24  p.  a  of  ozyd  of  cobalt 
to  76  of  ozyd  of  manganese. 

Cupreous  manganese  is  found  at  Sclilackenwald,  and  at  Elamsdorf  near  Saalfeld ;  at  Lauterbei^ 
in  the  Harz.     Peloconite  is  from  Remohnos,  Chili,  where  it  occurs  with  cbrysocolla,  or  malachite. 

Yabvaoitb.  Yarvacite,  referred  to  on  p.  171  as  an  altered  manganite,  approaches  a  wad  in 
composition.  Phillips  obtained  (Phil.  Mag.,  vL  281,  vii.  284)  Mn  63-3,  0  31-7,  ft  6-0;  or  An 
81-7,  0  13-3,  ft  6-0.  A  similar  compound  from  Defeld  in  the  Hans  Hn  part  psoudomorphous  after 
oalotte)  afforded  Turner  Sn  80-79,  0  14*23,  ft  4-98=100,  and  Doflos  (Sohw.  J.,  Izir.  81)  ftn 
81*40,  0  18-47,  ft  6-13=100. 
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II.  OXYDS  OF  ELEMENTS  OF  THE  ARSENIC  AND  SULPHDK 
GROUPS,  SERIES  11. 

L  ABSKNOLITB  GBOUP.    Comp.  BO*.    Isometria 

219.  ABflBNOUn  Ab  0'  220.  SBVARMOKTin  Sb  0* 

1  YALENTINITE  aROUP.    Oomp.  BO".    Orthorhombia 

221.  YALBNTurm  SbO*  224.  MoLTBDira  MoO* 

222.  (?}BisiaTB  BiO*  226.  Tuvasim  WO* 

223.  (?)  Kareldtrb  Bi  0*+ttBi  S] 

3.  KEBMESITE  aROUP.    Comp.  B  0*,  with  S  replacing  part  of  0.    Moooolinia 
226.  Kebjcbsetb  Sb  (0,  S)* 

i.  CKBVANTITB  GROUP.    Comp.  R  0»+ R  0». 
22t.  CKBTiLimTB  SbO*+SbO*. 

App$ndix,—22B.  SiiBioONiTi  Sb  0*+aq.    229.  YoLaaEmi  SbO^+wty 


219.  ARSBNOUTB.  Arsenicum  nativum  farinaoeum,  A.  n.  crjBtalliniim,  WalL,  224^  1747. 
A.  cakiforme  OronsLf  207,  1768.  A.  oablcum,  eta,  Lmn^  1768.  White  Arsenic  HiUy  1771. 
Arsenic  blanc  natif  Ih\  Katurlichor  Arsenikkalk.  Arsenikbiathe  KartL,  Tab.,  79,  1800. 
Arsemc  ozid^  S,  Adde  arsenieux  Dr,  Oxjd  of  Arsenio^  Arsenous  acid.  Arsenige  Saure 
Omn,    Arsenit  ffaicL,  Handb.,  487,  1846.    Arsenolite  Dona,  Min.,  189,  1854. 

Isometric.  In  octahedrons  ^f.  2).  Usually  in  minute  capillary  crystals, 
stellarly  aggregated,  or  crusts  investing  other  substances.  Also  botryoidal, 
Btalactitic;  earthy. 

H.=l-5.  G. = 3*698,  Roget  &  Dumas.  Lustre  vitreous  or  silky.  Color 
white,  occasionally  with  a  yellowish  or  reddish  tinge.  Streak  white,  palq 
yellowish.    Transparent — opaque.    Taste  astringent,  sweetish. 

Oompr— Xs^Ozjgen  24*24,  arsenic  76*76=100. 

Pyr.,  etc — Sublimes  in  the  closed  tube,  condensing  above  in  minute  octahedrons.  B.6.  on 
charooal  volatilises  in  white  fumes,  giving  a  white  coating  and  an  aUiaoeous  odor.  Slightly  soluUe 
In  hot  water. 

Obfl. — Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc.,  as  a  result 
of  the  decomposition  of  arsenical  ores.  Occurs  at  Andreasberg  in  the  Harz ;  at  Wheal  ^arnon 
in  Cornwall  \  Joachimsthal  in  Bohemia ;  S^apnik  in  Hungary ;  the  old  mines  of  Biber  in  Manau ; 
the  Ophir  mine,  Nevada ;  the  Armagosa  mine,  Great  Basin,  GaL 

ArMuoIite  has  been  observed  as  a  furnace  product  in  orQwrhowJbic  crystaLi,  probably  isomorphoua 
with  valentinite.  £s  and  §b  are  known  to  be  isodimorphous.  The  prismatic  form  is  obtained  from 
■ahlimation  at  a  temperature  above  200''  C,  and  the  isometric  at  one  much  lower 
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Ab  the  Aame  (MntnUe  is  nsed  in  chemistry  for  oompoimds  of  araenous  add,  the  author  in  1864 
ehanged  it  to  a/rsenoMe, 

Alt. — Native  arsenic  is  often  covered  bj  a  blackish  crast  or  powder,  whicsh  has  been  considered 
a  suboxyd  (As);  but  according  to  Suckow,  it  i4  a  mixture  of  metallic  arsenic  and  arsenoiis  add. 

220.  SBNARMONTrm.    Antimoine  ozyd^  octa^drique  K  de  S&uurumt,  Ann   Oh.  Fhya^ 

IIL  xzzi  504,  1B51.    Senarmontite  Danu,  Aul  J.  Sd.,  IL  ziL  209,  185L 

Isometric ;  in  octahedrons  (f.  2).  Cleavage :  octahedral,  in  traces.  Also 
granular  massive :  in  crusts. 

H.=2— 2"5.  G.=6*22 — ^5*3.  Lustre  resinous,  inclining  to  subadaman- 
tine.    Transparent — translucent.    Colorless  or  grayieii.     Streak  white. 

Oomp< — Sb  (like  vaient}nite)= Oxygen  16*44^  antimony  83'56=100,  with  sometimes  1  p.  c;of 
lead  and  l  to  3  p.  a  of  grayish  day,  Bivot  (L  a). 

Pyr.,  etc.— £i  the  dosed  tube  Aises  and  partially  sublimes.  B.B.  on  diarooal  fbses  easily,  and 
gives  a  white  coating ;  this  treated  in  B.F.  colors  the  outer  flame  greenish-blue.  Soluble  in 
muriatic  add. 

Obs. — A  result  of  the  decomposition  of  stibnite  and  other  ores  of  autimony.  First  found  in 
the  district  of  Haradas  in  Algeria ;  occurs  also  at  Perneck  near  Malaczka  in  Hungary ;  Endellion 
in  Cornwall ;  the  antimony  mine  of  S.  Ham,  Canada.  The  octs^edrona  from  Algeria  are  some- 
times nearly  i  in.  in  diameter. 

Named  after  H.  de  Senarmont^  who  first  described  the  spedes. 

221.  VALBNTINITE.  Ohauz  d'antimoine  native  (fr.  Chalanches)  MbngeZf  J.  de  Fhys.,  zxiii. 
66,  1783 ;  (fr.  Pnibram)  Rosalerj  Crell^s  Ann.,  1787,  L  334.  Antimoniimi  spatosum  album  Hao^ 
qy^  ib.,  1788,  L  523.  Woiss-Spiesglaserz  Wem,^  Hqfin^  Bergm.  J.,  386,  398,  1789.  Weiss- 
Spiessglanzerz  Klapr.^  Croll's  Ann.,  1789,  L  9 ;  jBeiYr.,  iiL  183,  1802.  Antimoine  oxyd^  H^  Tr., 
iv.  1801.  White  Antimonial  Ore  Kirwarit  i.  261,  1796.  White  Antimony,  Oxyd  of  Antimony. 
Antimonbluthe  v.  LeonK,  Handb.,  160,  1821.  Exit^e  Beud,^  Min.,  616,  1832.  Exitelite  Clu^ 
man^  Kin.,  89,  1848.    Yalentinit  Eaid.,  Handb.,  606,  1845. 

179  Orthorhombic.    /A/=:136^  58';  0  A  1-1=105°  35';  a: 

A 7.      I :  {?=3'5868  :  1  :  2-5365.     Observed  planes :  /,  t-i,  |-t,  l-», 

m_  ^*/uA  4-t„2-2.  l-iAl-i,adj.,=70°32',ftA-J-t=129*'32',/Ai-t=== 
f^ — <y/  \  111°  31'.  Often  in  rectangular  plates  with  the  lateral 
edges  bevelled,  and  in  acicular  rhombic  prisms.  Cleava^  : 
Z  highly  perfect,  easily  obtained,  Twins:  composition- 
plane,  ^,  producing  an  aggregation  of  thin  plates.  Also 
massive ;  structure  lamellar,  columnar,  granular. 

H.  =  2-5 — 3.      G.  =  5-566,  crystals  from  Braunsdorf. 
Lustre  adamantine,  i-\  often  pearly  ;  shining.    Color  snow- 
white,  occasionally  peach-blossom  red,  and  ash-gray  to 
brownish.    Streak  white.     Translucent — subtransparent. 

Oomp.—Sb= Oxygen  16*44,  antimony  83*56=100.  Analysis:  1,  Vauquelin  (HaQy*8  Min.,  iv 
274);  2,  Sackow  (Jahresb.,  1849,  733): 

1.  Allemont     Ozyd  of  autimony  86       Ibid,  with  l^e  3       Silica  8=97. 

2.  Wolfach  "  "         91-7  "         Pe  1*2        "      0*8, 8b  6*3=100. 

M ongec,  who  makes  the  first  mention  of  this  mmeral  fh>m  a  discovery  of  the  acicular  variety  at 
Allemont,  correctiy  regarded  it  as  native  oxyd  of  antimony,  as  afterward  confirmed  by  Yauquelin, 
and  by  Rossler  (1.  c.)  for  the  Bohemian  variety.  Prof.  Hacquct  and  Elaproth  annouunoed  in 
1788,  1789,  the  probable  presenoe  in  the  latter  of  muriatic  sdd;  bat  in  1802  Elaprothpronoanoed 
this  also  pure  oxyd  of  antimony. 

Pyr.,  etc.— Same  as  for  senarmontite. 
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Obs^-^Ooonrs  with  other  antunooial  ores,  and  results  from  their  slteratfam.  Found  at  Pri- 
bram in  Bohemia,  in  veins  traversing  metamorphio  rocks ;  at  Felsobany/i  in  Hangarr,  with  stibnits 
and  arsenopTrite;  Malaczka  in  Hungary;  Brftunsdorf  near  Freiberg  in  Sazonj;  Allemont  in 
Dani^inj.    Also  at  the  antimony  mine  of  South  Ham,  Canada  East 

AwUmonophyUUe  of  Breithaupt,  of  unknown  localityi  oooniring  in  thin  angular  six-sided  prisma 
is  probably  valentinite. 

The  priamaHc  form  of  3b  is  obtained  from  solutions  at  a  temperature  above  lOO^O. 

Named  after  Basil  YalentinOp  an  alchemist  of  the  16th  esntury,  who  diseovered  the  propertiei 

ttf  antifn|Hiy. 

222.  BESBfllTB.    Qiyd  of  Bismuth,  Bismuth  Ochre.    Wismnthooker  Chrm,    Bismuth  ozydf 

I^.    Bismite  Dtma, 

Crystalline  fonn  not  obeenred.  Occurs  massiye  and  disseminated,  pnl- 
vemlent,  earthy ;  also  passing  into  foliated. 

G. =4-3611,  Btisson.  Lustre  adamantine— dull,  earthy.  Color  greenish- 
yellow,  straw-yellow,  grayish-white.    Fracture  conchoidal — earthy. 

Oomp. — ^Si=0zyRen  10*86,  bismuth  89*65=100,  along  with  some  iron  and  other  impnritiea. 
Analysis  by  Lampadius  (Handb.  oh.  AnaL,  286) : 

Ozyd  of  bismAth  86*4,    ozyd  of  iron  6*1,    carbonic  add  4*1,   water  3*4=99. 

Suckow  obtained  for  another  ftt>m  Fichtelgebirge,  derived  fitnn  the  decomposition  of  aikinite 
(Die  Verwitt  im  Min.,  14^  Bi  96*6,  Is  1-6, 3Pe*  H»  20=100. 

Pyr.,  etc.— In  the  dosed  tube  most  specimens  give  off  water.  B.B.  on  charcoal  Aises,  and  ia 
easily  reduced  to  metallic  bismuth,  which  in  O.F.  gives  a  yellow  coating  of  oxyd.  Soluble  m 
nitric  acid. 

Obs. — Occurs  pulverulent  at  Schneeberg  in  Saxony,  at  Joachimsthal  hi  Bohemia;  with  native 
gold  at  Beresof  in  Siberia;  in  Com  wall,  in  St  Roach,  and  near  LostwithieL 

Dr.  Jackson  reports  an  oxyd  of  bismuth  not  carbonated,  as  occurring  with  the  totradymite  of 
Yirginia. 

See  fhrther,  Bibmuhib^  p  716. 

223.  SARBLnnTB.    EareMt  Hennam^  J.  pr.  Oh.,  Ixxv.  448, 1868. 

MaBsive.  Stracttire  crystalline,  deavage  in  one  direction  rather  dis* 
tinct. 

H.=2.  Q.=6'60,  Herm.  Lustre  strongly  metallic  within.  Color  lead- 
gray. 

Oomp^— fiiwithBi&    Analysis :  Hermaon  (L  c.) : 

0  [6*21]  8  3-68  Bi  91*26=100 

Pyr.,  etc«— In  tube  gives  sulphurous  acid  but  no  sulphur,  yielding  a  gray  slag  with  globulei 
of  bismuth. 

OlMb— From  the  Savodinsk  mine  in  the  Altai,  along  with  heesite  (telluric  silver).  The  mineral 
is  not  homogeneous,  coutaining  along  with  the  metallic  substance  a  gray,  earthy  mass  of  bismu* 
tite.  By  treating  the  powdered  mass  with  muriatic  add,  a  metallic  powder  remains,  which,  ex* 
amined  with  a  lens,  and  washed,  proves  to  be  entirely  free  from  any  native  bismuth,  and  is  the 
mineral  karelinite. 

Named  after  Mr.  Karelin,  the  discoverer. 

224.  MOLTBDITB.  Molybdena  or  Mdybdio  Ochre,  Ifolybdio  Add.  MolybdAnooker  Oam 
IColybdine  Greg  S  Lettsam,  This  Ifin^  144^  1864.  Brit  llin.,  S48, 186a  Kolybdite  Ar^Oh^  B 
H.  Ztg^  z?il  126,  1868. 

Orthoihombic.  /A  /=:136^  48',  and  isomorphons  with  valentinite,  Breiih 
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(fr,  artif.  cxyst.}.    In  capillary  orystallizationB  tufted  and  radiated ;  also 
Bubfibrona  massive ;  and  as  an  earthy  powder  or  incmstation. 

H.=l— 2,  G.=4:-49— 4*50,  Weisbacli.  Lustre  of  crystals  silky  to  ada- 
mantine ;  earthy.    Color  straw-yellow,  yellowish-white. 

Oomp.— flo=0x7gen  84*29,  molybdennm  65*tl=:100. 

Pyr.,  etc.— B.B.  on  oharooal  ftises  and  coats  the  charcoal  with  minute  TeUowiflh  crystals  ot 
molybdio  acid  near  the  assay,  beoommg  white  near  the  outer  edge  of  the  coating.  This  coating 
treated  for  an  instant  in  B.F.  assumes  a  deep  blue  color,  which  changes  to  dark  red  on  continued 
heating.  With  borax  gives  in  0 J*,  a  yellow  bead  while  hot,  becoming  colorless  on  cooling :  in 
B.F.  a  saturated  bead  becomes  brown  or  black  and  opaque.  With  salt  of  phosphorus  gives  ayel« 
lowish  bead  in  O.F.,  becoming  green  when  treated  in  B.F.  and  allowed  to  cool 

Obs. — Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  localities  of 
that  species;  at  Adun  Tschilon  in  Dauria^  and  at  Fitk&ranta  on  L.  Ladoga,  in  silky  tufts  of  cap- 
illary crystals. 

In  N.  Hamp.,  at  Westmoreland,  earthy ;  in  Penn.,  at  Chester,  Delaware  Co. ;  Georgia,  Heard 
Oa,  in  silky  fibrous  tufts;  in  the  gold  region,  a  few  miles  north  of  Virginia  City,  Nevada, 
in  subfibrous  masses,  and  tufted  crystallizations  of  a  deep  yellow  color  (caXLedmolybdateofirtmhy 
D.  D.  Owen,  in  Proc.  Ac.  Philad.,  vL  108,  but  shown  by  Genth  to  be  this  species  mixed  with 
limonite). 

Artificial  crystals  of  molybdite  afforded  A.  E.  Nordenskidld  the  planes  0,  t-t,  i-I,  i-f,  H,  i-i,  ^ 
and  the  following  angles:  OaH=167' 7',  OaH=148''6',  OaHsUO"  3',  *-IA*-}=106'  12'; 
and  gave  a;b:  c=0'4792 : 1 :  0*3872.  Doubling  the  vertical  axis,  a:b:  c=0'9584 :  1 :  0*3872,  which 
is  very  closely  the  relation  in  the  corresponding  acid  of  vanadium,  which  hac  a:b:  c= 0*9590  : 1 . 
0-8882.    The  above  dimensions  correspond  to  /A/=187'  40.' 

226.  TUNGSI^rE.    Tungstio  Ochre  B,  StUiman,  Am.  J.  Sd,  iv.  62,  1822.    Wolfiramocker, 
SoheelBaure  Germ.  Wolf^amine  Lettaom  db  Greg,  This  Min.,  1864|  Brit  Miiu,  349, 1853 

Pulverulent  and  earthy. 

Color  bright-yellow,  or  yellowish-green. 

Oomp.—W,  or  pure  tungstio  acid=Oxygen  20*7,  tungsten  79-3=100. 

P3rr.,  etc. — ^B.B.  on  charcoal  becomes  black  in  the  inner  fi^me,  but  hifbsible.  With  salt  of 
phosphorus  gives  in  0.P.  a  colorless  or  yeUowish  bead,  which  treated  in  B.F.  gives  a  blue  glass  ob 
cooling.    Soluble  in  alkalies,  but  not  in  acids. 

Obs.— Occurs  with  wolfram  in  Cumberland,  and  Cornwall,  England ;  at  Lane's  mine,  Monroe, 
Ct,  filling  small  cavities  in  other  ores  of  tungisten,  or  coating  them,  and  has  resulted  from  their 
decomposition ;  in  Cabarrus  Co.,  K.  C. ;  at  St.  Leonard,  near  Limoges,  rarely  in  distinct  cubes  of 
a  sulphur-yellow  color  on  woUhim  and  quartz,  a  fine  specimen  of  which  is  contiuned  in  tho  cab- 
inet  of  Mr.  Adam  of  Paris. 

Artificial  crystals,  according  to  A  E.  Nordenskidld  (PQgg.,  oziv.,  22:^),  are  orthorhombic,  with 
/A  /=  1 10^  and  a:b:  c=0*4026 : 1 :  0*6»66 ;  G.=6-802— 6384.  These  axes  approximate  to  those 
of  molybdite,  if  for  c,  }c  is  substituted,  and  then  this  axis  is  made  the  vertical;  the  axes  beoom- 
big  0*4644: 1  :  0*4026. 

The  name  Wdframine  is  changed  to  Trmgstiie  m  order  to  get  rid  of  the  chemical  termination 
<n&     WolframiU  has  been  used  for  another  species. 

226.  BXIRMBSTTB.  Bod  Spitsglasmahn,  Antimonium  SuL  et  Ars.  mineralisatum,  IGnera 
Ant.  oolorata,  WaHL,  239,  1747  (fir.  BraunsdorfX  OronsL,  203,  1768.  Antimonium  plumosum 
r.  Bom,  Lithoph.,  L  137,  1772.  Mine  d*antimoine  en  plumes,  ib.  granuleu8e,=E.ermes  mineral 
natif.  Sage,  Min.,  iL  251,  1779,  de  Lisle,  Crist,  iiL  66,  60, 1783.  Roth-Spiesglaserz  Wern^  1789. 
-  Bothspiessglanzerz  Emrnerlifng,  Min.,  1793;  KJapr^  Beitr.,  iii.  182,  1802  (with  anal,  making  it 
an  oxysulphid).  Antimoine  oxyd^  sulfhre  H,  TabL,  1809.  Bed  Antimony.  Splessglansblende 
pt  Himsm.  Handb.,  225,  1813.  Antimony  Blende /omeAm,  Mm.  iiL  421,  1820.  Antimonblende 
LemQL,  Handb.,  167,  1821.  Xiermds  jBwdL,  Tr.,  ii.  617,  1882.  Kermesite  Chapman,  Min.,  61, 
1843.    Fyrostibit  Glock^  Syn.,  16,  1847.    Pyianthnonite  BreUh. 

Monodinic.     (7=77*'  61';   (?Ai-i=102'*  9',  (?Al-t,  plane  on  aente 
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edg^j=lW  86',  0  A  ^-i=zUr  57'.    Cleavage:  basal    Usualljr  in  tufks  of 
capillarj  crystalB,  consisting  of  elongated,  slender,  six-sided  pnsms. 

JB[.=1--1-6.  Q-.=4-6— I*6.  Lustre  adamantine,  inclining  to  metallic 
Color  cherry-red.  Streak  brownish-red.  Feebly  traaislncent.  Sectile. 
Thin  leaves  slightly  flexible. 

Oomp.— Sb  0*+2  SbS*=Antimony  76-3,  sulphur  19-8,  oxygen  4-9=100.  Analyaes:  H.  Bow 
(Pdgg^  iii  453,  the  salphnr  aeparatelj  determined): 

1.  Br&unsdor^  Antimony  74*45  Oxygen  5*29  Sulphur  20*49 

2.  "  "  75*66  **        4*27  **        2049 

Pyr.,  etc.— In  the  dosed  tube  blackens,  fbses,  and  at  first  gives  a  white  sublimate  of  oxyd  of 
antimony;  with  strong  heat  gives  a  blaok  or  dark-red  sublimate.  In  the  open  tube  and  on 
diarooal  reacts  like  stibnite. 

Obs. — Besults  from  the  change  of  gray  antimony.  Occurs  in  veins  in  quartz,  accompanying 
stibnite  and  valentinite,  at  Malaczka  near  Posing  in  Hungary;  at  Braunsdorf  near  Freiberg  in 
Saxony;  at  Allemont  in  Dauphiny;  at  Kew  Cumnock  in  Ayrshire,  Scotland;  at  South  Bam, 
OsnadaEast. 

The  Under  ore  {Zundertn)  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

Artil — This  species  is  the  compound  long  known  in  chemistry  under  the  name  of  kermda. 


227.  OHRVANTITZL  Spiesglanzokker  pt  KarsL,  Mus.Iie8k.,  L  534,  1789,  Tab.,  54,  78,  1800. 
Antimony  Ochre  pt  Antlmonocher  pt  Qtmu  Golbantimonerz  (from  Hungary)  BreUh^  Char.. 
98, 1823,  224)  1832.  Adde  antimonieuz  Dufir,^  Min.,  iL  654^  1845.  Antimonous  Add,  Anti^ 
monoso-antimonio  Oxyd.    Oervantite  Ikma^  Min^  1854. 

Orthorhombic.  In  acicnlar  crystallizations.  Also  massive;  as  a  crosti 
or  a  powder. 

H.=4— 5.  G. =4*084:.  Lustre  greasy  or  pearly,  bright  or  earthy. 
Color  isabella-yellow,  sulphur-yellow,  or  nearly  white,  sometimes  reddish- 
white.     Streak  yellowish-white  to  white. 

Oomp. — Sb  0*,  or  Sb  0"+Sb  0*=Oxygen  20*8,  antimony  79*2=100.  Analyses:  1,  Dufrenoy 
Q.  a);  2,  Beohi  (Am.  J.  Sd.,  U.  ziv.  61);  3,  Phipson  (a  R^  lit  752): 

0  Sb         CaC        9e 

1.  Oervantes  16*85        67*50        11*45        1*50,  gangne  2  70=99*80  Dufrenoyl 

2.  Pereta,  Tusc       19*47        78*88        1*26,  gangue  0*75=100-30  BechL 

S.  Borneo  65*00  Fe,  3fcl  1000,  Si,  eta,  21*25,  fl  8*75=100  Phipson. 

The  compound  Sb  O'+SbO*,  finee  of  Water,  is  formed  by  different  methods  hi  diemistiy,  as  by 
the  roasting  of  stibnite,  or  of  valentinite^  eta ;  and  when  pure  it  is  white. 

Fyr.,  etc«— B3.  InAisible  and  unaltered;  on  charcoal  easily  reduced.  Soluble  in  muriatic 
add. 

Oba« — Occurs  at  various  mines  of  stibnite,  and  results  from  the  alteration  of  this  and  othei 
BDtimonial  ores.  Found  at  Cervantes  in  Ghtlida,  Spain;  Ohazelles  in  Auvorgne;  Felsobanya, 
Kremnitz,  and  elsewhere  in  Hungary;  Pereta  in  Tuscan  v  (anal  2);  near  St.  Min  vers,  at  Wheal 
Lea,  at  Wheal  Elne,  and  at  EndeUion,  in  Cornwall;  in  Ayrshire,  Scotland,  at  Hare  Hill;  in 
Bonieo.  in  rhombic  prisms  half  an  inch  long,  terminating  in  two  planes,  and  also  massive;  at  the 
Carmen  mine  at  Zacnalpan  in  Mexioo ;  at  South  Ham,  &nada  East ;  in  California,  Tulare  Co.,  at 
Pass  of  San  Amedio^  with  stibnite. 

Phipson  makes  the  Borneo  mineral  a  hydrate,  with  the  formula  Sb0*+d.  But,  as  Brush 
observes  (Am.  J.  ScL,  II.  xxziv.  207),  Ae  oxyd  of  iron  and  silicate  of  alumina  present  as  impuri- 
ties, in  a  pale  yellowish  or  reddish-white  mineral,  would  have  had,  in  combination,  at  least  3  p.  o. 
of  the  wati^r,  if  in  the  states  of  limonite  and  kaolin.  Moreover,  the  fact  which  Phipson  statea 
3iat  the  mjieral  is  unaltered  when  heated,  is  Airther  evidenoe  that  it  is  not  a  lydrate. 
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228.  8TIBIG0NITB  AntimoBj  Odire  pt  (Syn.  under  Oervantifte).  StiDiooniM  Jbul,  Tt^  ft 
610,  1833.  StibUth  Bhm  db  Jkffi,  J.  pr.  Oh.,  zL  318.  Stibloonlto  Bnuik,  Am.  J.  ScL,  U 
zzziv.  207,  1862. 

liassive,  compact    Also  as  a  powder  and  in  oroi ta. 

H.=4— 5-5.  G.=:6'28,  B.  &  D.  Loetre  pearly  to  eartihy.  Ooior  pale  yellow  to  yeUowiah* 
White,  reddish-white. 

Fonnnla  given,  Sb  0*+l^=0z7gen  19*6,  antimony  14-9,  water  6'(>=10a 
Ajialysis :  Blum  k  Delffs  (L  c.) : 

0  8b  As  fi 

Goldkronach  19*64  '76-88  1r.  4*68=100  B.  &  IX 

Beudant  states  that  stibioonite  yields  water,  and  he  makes  it  in  his  formula  antimonious  acid 
with  zd.  Blum  k  Delffs  say  that  the  water  ^ey  obtained  was  probably  mechanically  mixed,  but 
no  reason  for  this  conclusion  Is  given.  Yolger  states  (Entw.  Min.,  72,  1854)  that  the  stibiconite 
is  a  mixture  of  the  following  hydrous  species  with  cervantite  and  videntmite.  The  compound 
Sb  0^+]^  has  been  formed  artificially;  but  its  existence  in  nature  appears  still  to  be  doubtful 
Beudant  mentions  no  particular  locality.  Blum  ft  Belffb  enumerate  others  besides  (Goldkronach 
in  Bavaria,  but  evidentiy  aim  to  indude  all  localities  of  antimony  ochre. 

FarizUe  of  A.  Arents  (Am.  J.  Set,  IL  xliiL  362)  appears  to  be  a  hydrous  ozyd  of  antimony  mixed 
with  various  metallic  ojnrds,  as  pronounced  by  Blake  (ib.,  xliv.  119).  It  varies  m  color  fhnn  yel- 
bwish-green  to  blackish-green  and  black;  has  G.=8'8;  H.=8— 4;  and  an  even  oondiQidal 
fracture. 

Aji  analysis  afforded  Arento  Sb  4765, 6u  32-11,  Ag  6-12,  Ph  2-01,  to  2-38,  fi  8-29=98-61.  It 
occurs  in  the  Blmd  Spring  Mts.,  Mono  Co.,  California,  vrith  argentiferous  galenlte,  and  antimonial 
ores  of  lead  and  silver,  from  whose  decomposition  it  has  probably  proceeded. 

SieirfeldtUe  of  K  Biotte  (K  H.  Ztg.,  xxvl  263,  July,  1866)  appears  to  be  very  shnHar  to  the 
partzite.  It  occurs  massive ;  blackish  and  brown  in  color;  H.r=3'5— 4*6 ;  (}.=4*12— 4*24^  with  a 
shining  streak. 

Stetefeldt  found  as  a  mean  of  two  analyses:  Sb  0^  43*77,  S  4-7,  Ag  23-74,  Cu  12*78,  Fe  1*82,  fi 
7-9;  and  thence  deduces  Sb  0*  46  47,  S  4*59,  Ag  28*28,  Cu  2*27,  to  2*41,  Ou  13*28,  tL  7-76=10a 

It  comes  ih>m  South-eastern  Nevada,  hi  the  Empue  district ;  also  in  the  Philadelphia  district 

229.  VOZX^ERITXI.    Antimony  Ochre  pt    Hydrous  Antimonio  Aidd. 

Massive,  or  as  a  powder. 
Color  white. 

Oomp.— Sb  0*+6  l^=Oxygen  19*3,  anthhony  68*9,  water  21*8=100^  Tdger  (EntwiokL  Min., 
77).    The  analysis  of  Oumenge  corresponds  to  Sb  0*-|-4  tL 
Analysis.  Cumenge  (Ann.  d.  IL,  IV.,  xx.  80): 

0  17  Sb  62  ]Q[  16  Fe  1  gangue  3=98. 

8b  0*+ 6  It  is  easily  obtained  artificially.  It  is  tasteless,  insoluble  in  water  and  adds,  and  baa 
G.=r:6*6,  Boullay.  Itgivesoff  its  water  at  a  heat  below  ro4pes8,  and  oxygen  at  a  rod  heat  There 
is  also  a  compound  Sb  0*+4  tL ;  but  this  is  mudi  less  stable  (Watt's  Diet  Chem.). 

Obs. — The  mineral  analysed  by  Cumenge  was  from  the  province  of  Constantino,  Algeria.  Yol- 
ger remarks  that  this  white  antimony  ochre  is  a  common  result  of  the  alteration  of  stibnita. 

230.  Tkllubiti.  (TeDurige  Saure  Pete^  Pogg.,  IvlL  478,  1842;  Tellurite  I^eol,  UXjl,  429.) 
Small  yellowish  or  whitish  spherical  masses,  radiated  in  structure,  and  a  yellowish,  earthy 
jicrustation,  occurring  with  the  native  tellurium  of  Facebay  and  Zalathna ;  is  said  to  afford  thi 
reactions  of  telluroua  acicL 

230  A.  Tantalio  Oohr&  A  tantaHc  ochre  occurs  on  crystals  of  tantalite  at  Pennikoja  in  Somero 
Finland ;  color  brownish,  lustre  vitreous.    A.  K  IhrdendaM,  FhiL  Min.,  27,  1866. 
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lO.  OXYDS  OF  THE  OAEBON-SIUOON  GEOUP,  SERIES  H. 

231.  QUARTZ.  K^^raXXot  Theophr.t  eta  CiTstallus  (with  alluBion  to  its  heiagonal  form  and 
pyramidal  terminations)  Flin^  zzzriL  9,  10;  Silex  FUn,,  xxxrl  371.  Grystallus,  Quartsum  can* 
didissimum  [auriferous],  Oerm.  Quertee,  Kiselstein,  Agric,  276,  eta,  44A,  46U,  466,  1546,  1629. 
Qoarti,  Kis^  TToUL,  102,  1747.    Quartz,  Eiesel,  Germ. 

Bhombohedral,  and  for  the  most  part  hemihedral  to  the  rhombohedron 
(or  tetartohedral  to  the  hexagonal  prism).  H  A  J?=94^  15',  0  A  i?=128'' 
13' ;  a= 1*0999.  Observed  planes :  (a)  jfe,  -i?  (or  -1),  t,  most  frequent,  as 
m  f.  180-182,  H  and  -1  making  up  the  ordinary  pyramidal  termmations, 
and  the  latter  often  distinguishable  from  H  in  being  the  smaller  planes, 
and  sometimes  in  having  feebler  lustre  or  less  smoothness ;  the  pyramid 
sometimes  consisting  of  H  alone  (f.  183) ;  (&)  planes  2-2,  very  common,  but 
only  hemihedrally,  as  in  f.  186,  and  thus  corresponding  to  the  faces  of  a  double 
thre^-sided  pyramid ;  (c)  various  rhombohedrons  replacing  the  basal  edges 
of  the  hexagonal  j)yramid  (as  4  in  f.  185,  f ,  3,  and  -7,  -1,  in  f.  191,  others 
in  f  192),  3,  4,  being  the  most  common  ;  also  the  rhombohedron  -^  replac- 
ing the  edges  H/It  (f.  191,  193,  a  rough  plane,  as  usual) ;  also,  among 
other  rhombohedrons,  f ,  ^,  -J,  2,  6,  7, 10,  and  the  same  in  the  negative  series, 
besides  50  others;  {d)  various  trapezohedral forms,  situated  obnquely  about 
the  angles  of  the  pyramids,  like  6-f  in  f.  190,  and  others  in  f.  192,  193,  the 
planes  gyroidoL  or  plagihedral  in  position,  and  inclining  upward  toward 
the  riglit  or  left,  and  thus  being  either  rightrhounded  as  in  f.  192,  or  leflr 
handed  as  in  f.  190  ;  and  again  occurring  occasionally  on  each  solid  an^le 
(as  in  f.  190),  in  which  case  they  are  hemxhedral  (12  out  of  the  normal  24) ; 
or,  as  is  generally  the  fact,  only  on  the  alternate  solid  angles  (as  in  f.  192), 
when  they  are  tetartohedral :  or,  more  rarely,  right-handed  on  one  solid 
angle,  and  left-handed  on  the  next,  another  kind  of  hemiliedral  form ; 
among  them,  in  the  zone  i?  :  2-2  :  i,  or  -1  :  2-2  :  i,  there  are  below  2-2 
(£  192)  the  forms  3-|,  4-^  {o'  f.  192),  6-J.  (f.  190,  and  o'"  f  192),  12.|f ,  etc., 
and  many  others ;  (WOi)e  2-2,  |-f ,  f-f,  |-f ,  f-f  j  f"f  (^-  ^^^))  ®^^'  5  W  other  tra- 
pezohedrons  bevelling  the  obtuse  edges  of  the  rnombohedron  i?,  as  4-3,  ^3. 
J-f J  1-5,  et<5. ;  also  (/)  many  trapezohedrons  in  other  positions ;  the  total 
number  of  different  forms  over  175. 

iAi?=14r  47'  iA6.f=167**  59'  i?A-l,  ov.  i,=103^  34', 

iA|=154  43  t  A 8^=171  8  i?A-l,  adj.,=133  44. 

iA2=158  31  iAl3-|f=174  39  HAi,  ov.  2-2,=113  8. 

i A 3=165  18  *Af  J,  ov.  2.2,=125  28  ^ A 2-2=151  6. 

iA2-2=142  2  tAfl,  ov.  2-2,=118  7  5a3=155  59. 

iA3.|=154  ♦a2=120  i?A4=152  55. 

i  A  44=161 31  iAi-|=171  33  i?Af4=175  1. 

Cleavage:  H^  -1,  and  {  very  indistinct:  sometimes  effected  by  plunging 
a  heated  crystal  in  oold  water.    Grystab  either  very  ahort|  or  very  mm& 
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elongated,  sometimes  fine  acicular;  usually  implanted  by  one  extremity  of 
the  prism ;  occasionally  twisted  or  bent  (f.  195).  Prismatic  faces  i  com- 
monly striated  horizontally  (f.  189, 195,  196),  and  thus  distiimiishable,  io 
distorted  crystals,  from  the  pyramiaal.  Crystals  often  grouped  by  juxtapo- 
sition, not  proper  twins.  Frequently  in  radiated  masses  with  a  surface  of 
pyramids,  or  in  druses  haying  a  surface  of  pyramids  or  short  crystals. 

Twins :  1.  Composition-face,  the  basal  plane  0 ;  sometimes  (a)  reyolu- 
tion-twins,  or  such  as  correspond  to  a  simple  reyolution  of  one-half  (made 
by  section  parallel  to  the  base),  60°  or  180°  to  the  right  or  left,  bringing  li 
above  into  the  same  vertical  line  with  JS  below,  and  revolving  other  planes  in 
a  like  manner  (in  f.  192  it  would  carry  half  the  gyroidal  planes  to  the  next 
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191 


196 


edge  of  the  priBm,  and  half  the  bevelled  edge  to  the  place  of  these  planes). 
Very  generally  (i)  peneiratianrtioinSy  the  fonns  not  corresponding  to  a  reg- 
ular revolution,  out  to  an  irregular  interpenetration  of  unlike  parts  of  the 
crystal,  making  -1  to  be  distributed  in  irregular  areas 
over  Bj  and  so  also  H  over  -1,  with  a  similar  irregular 
distribution  of  other  planes,  as  illustrated  in  f.  196,  in 
which  the  unshaded  parts  of  the  pyramidal  faces  are  jB, 
and  the  shaded  parts  are  -1 ;  crystals  of  quartz  not 
thus  compounded  in  some  part  are  of  very  rare  occur- 
rence. 

Other  twins,  mostly  geniculating,  as  in  f.  187,  and 
very  rarely  cruciform  (represented  cruciform  in  f.  197, 
in  order  to  exhibit  the  divergence  of  the  vertical  axes 
[axes  a]  of  the  combined  crvstals,  and  other  relative 
characteristics) :  2.  C.-face  -ff,  or  -1,  f.  197b  ;  diverg- 
ence of  axes  a=76°  26'  (because  the  anffle  between  axis 
Hy  and  a  or  -1,  is  38°  IS') ;  (a)  simply  geniculating, 
like  either  half  of  197b  ;  (6)  a  three-rayed  twin,  con- 
sisting of  a  central  crystal  twinned  to  three  others  by  each  H  of  one  extrem- 
ity, f.  198a,  b.  3.  Composition  between  H  (or  -1)  and  a  face  of  the  prism, 
f,  f.  197a  ;  -divergence  of  axes  a=:33°  13'.  4.  C.-face  iH,  f.  197o ;  diverg- 
ence of  axes  115^10'  (angle  between  axis  a  and  face  of  i-ff  being  57°  35  ; 


198a 


198b 


observed  only  in  simple  twins.  5.  C.-face  1-2,  or  plane  truncating  edge  of 
pyramid  between  H  and  -1  (a  mode  of  twinning  that  belongs  rather  to  the 
true  hexagonal  system  than  to  the  rhombohedral,  and  showing  that  the 
rhombohedral  character  is  often  ciTstallogenically  but  feebly  dominant  in 
the  species),  illustrated  in  f.  187  and  197e  ;  divergence  of  axes  a=84°  44' 
(because  tne  angle  between  axis  ^  and  the. pyramidal  edge  is  42°  17'J; 
observed  in  geniculating  or  juxtaposition  twins  like  f.  187,  and  either  half 
of  195b  ;  there  are  two  xincls,  one  {a)  in  which  faces  li  are  con^espondent 
in  position  in  the  two  parts ;  (J)  in  which  they  are  not  so.  6.  Composition 
between  the  plane  truncating  edge  of  pyramid  (or  1-2)  and  that  truncating 
edge  of  prism  (or  i-2),  f.  197d  ;  angle  ot  divergence  42°  17'. 

Massive  ;  coarse  or  fine  granular  to  flint-like  or  crypto-crystalline.  Some- 
times mammillary,  stalactitic,  and  in  concretionary  forms. 

H.=7.  G  =2-5-2-8 ;  2-6413-2-6541,  Beudant ;  2-663,  Deville.  Lustre 
vitreous,  sometimes  inclining  to  resinous ;  splendent — nearly  dull.  Color- 
less when  pure ;  often  various  shades  of  yellow,  red,  brown,  green,  blue, 
black.     Streak  white,  of  pure  varieties ;  if  impure,  often  the  same  as  the 
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192  OXTGEN  OOMPOUimS. 

color,  but  mtich  paler.  Transparent — opaque.  Fracture  perfect  conchoi 
dal — subconchoiaal.  Tough— brittle — ^friable.  Polarization  circular,  therf 
being  a  colored  centre  instead  of  a  central  cross,  and  the  rings  of  coloi 
aroimd  enlarging  as  the  analyzer  is  turned  to  the  right  in  right-handed  crys- 
tals (f.  192),  or  left  in  left-handed  (f.  190) ;  and  colored  spirals  are  seen, 
whicn  rotate  to  the  right  or  left,  when  the  incident  light  and  emergent 
light  are  polarized,  one  circularly  and  the  other  plane. 

For  observing  the  polarisation,  plates  of  the  crystal  are  cut  at  right  angles  to  the  axis.  Id 
twins  the  component  parts  maj  be  both  right-handed  or  both  left-handed  (as  in  those  of  Dauphiny 
and  the  Swins  Alps) ;  or  one  may  be  of  one  kind  and  the  other  of  the  other.  Moreover,  succes- 
sive  layers  of  deposition  (made  as  tlie  crystal  went  on  enlarging,  and  often  exceedingly  thin)  are 
sometimes  alternately  right  and  left-handed,  showing  a  constant  oscillation  of  polarity  in  the  course 
of  its  formation ;  and,  when  this  is  the  case,  and  the  layers  are  rtgtdar,  cross-sections,  examined 
tj  polarised  light,  exhibit  a  diyision,  more  or  less  perfect,  into  sectors  of  1 20**,  parallel  to  the 
plane  22;  or  into  sectors  of  60°.  If  the  layers  are  of  unequal  thickness,  there  are  broad  areas  of 
colors  widiout  sectors.  In  f.  199  (by  Dascloizeaux,  fVom  a  crystal  from  the  Dept  of  the  Audc),  half 
of  each  sector  of  60°  is  right-handed,  and  the  other  half  left  (as  shown  by  the  arrows),  and  the  dark 
radii  are  neutral  bands  produced  by  the  overlapping  of  layers  of  the  two  kinds.    In  t  200,  from  a 
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crystal  of  amethyst  (also  by  Desdoizeaux),  the  alternate  white  and  black  lines  in  each  banded  sector 
are  due  to  alternate  right  and  left-handed  layers,  parallel  to  R  The  fact  of  a  structure  in  layers 
Is  easily  made  manifest  by  means  of  fluoric  acid,  it  corroding  successive  layers  unoquaUy.  The 
asteriated  internal  structure  is  often  apparent  in  an  asteriated  arrangement  of  shades  of  color  or 
of  degrees  of  transparency.  BUudcU  polariaaUon  is  sometimes  a  consequence  of  the  composite 
structure  (as  in  crystals  from  Euba,  near  Schemnitz). 

In  crystals,  the  planes  B  and  —1,  when  not  distinguishable  by  different  degrees  of  lustre, 
smoothness,  or  striation,  may  be  by  etching  with  fluoric  acid,  this  process  going  on  unequally  in 
the  two  directions  and  producing  a  differeuce  of  surface,  besides  often  developing  the  layers  that 
were  superimposed  in  the  (prowth  of  the  crystal,  alluded  to  above. 

For  piipers  on  cryst  of  quartz,  see  Weiss,  Mag.  Qes.  nat  Fr.,  Berlin,  viL  168;  Haidinger, 
Brewster's  J,  I  322,  1824;  O.  Rose,  Ber.  Ak.  Berlin,  1844,  Pogg.,  Ixii.  325.  Deschizeaiux, 
Mem.  Crist.  Qaartz,  Ann.  Oh.  Phys.,  xlv.  129,  1855,  and  Mem.  Acad.  Sd.,  xv.  404,  4to.  1858;  Q 
Sella,  R.  Acad.  ScL  Torino,  8vo,  1856,  and  Studil  Min.  Sarda,  4to,  Torino,  1866;  Websky,  Pogg, 
xcix.  296,  1856,  ZS.  G.,  xvii.  848,  1865 ;  Lang,  Pogg-t  c  351,  1857 ;  Hessenberg,  Min.  Not,  L  1 1, 
ii.  3.  Jenzsch,  Pogg.,  cxxx.  597,  flrom  whom  figs.  195 A — F  are  taken.  F.  Leydolt  on  the  struc- 
ture of  quartz  crystals  as  developed  by  means  of  fluoric  add,  Ber.  Ak.  Wien,  xv.  59,  1856. 

Oomp.— Pure  silica,  or  Si=Oxygen  58*83,  silicon  46*67=100.  In  massive  varieties.  OfleB 
mixed  with  a  little  opal-silica.  Impure  varieties  contain  oxyd  of  iron,  carbonate  of  lime,  daj, 
sand,  and  various  minerals.  Quartz-silica  has  been  supposed  to  be  insoluble  in  a  hot  solutiou  ol 
potash,  and  to  be  thus  distinguishable  from  opal-silica.  But  since  the  investigations  of  Bammela 
berg  (Pogg.,  cxil  1 77 )  it  has  been  questioned  whether  in  a  very  finely  divided  state,  and  especially 
such  as  constitutes  the  compact  (cryptocrystalUne)  chalcedony  or  flinty  it  is  not  more  or  leaa 
soluble.  Rammelsberg  subjected  a  number  of  kinds  of  quartz  to  the  action  of  a  hot  potash 
solution,  and  the  following  are  part  of  his  results;  under  ign.  and  5  the  MtU  loss  is  given,  and 
then,  in  brackets,  the  part  from  drying  over  sulpboric  add* 
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Tttreonfl  masslTe  qnaits,  Qoerbaoh 
Oraj  hornfltone,  Sdineeberg 
Agate,  Saxony,  G.  2*661 
GhaloedoDj,  Faroe,  G.  2  624 

'*  Hungary,  G.  2-503 

Ghrysopraae,  Silesia,  G.  2*685 
FUnt)  G.  2*62,  2*63 

From  the  high  speciflo  grayity  of  kinds  affording  a  large  percentaffe  of  solable  silioa,  it  appeara 
that  the  soluble  silica  is  not  all  amorphous  or  opal-silica.  Jenzsoh  has  announced  (Pogg.,  cxxvL 
497)  that  there  is  a  second  modification  of  amorphous  silica,  distinct  from  opal,  and  hitherto 
unrecognized  (see  under  Opal),  having  G.=2'6,  like  quarts  This  suggests  an  explanation  of  the 
above.  But  the  hyalite  variety  of  opiS,  having  G.=:2*185,  gave  Bammelsberg  9*6  to  19*9  p.  c  of 
imobiNe  silica.  To  explain  this  fSaot  by  the  same  method  still  another  modification  of  silica  would 
be  required — an  insoluble  kind,  having  the  low  specific  gravity  of  opaL 

Fyr.,  eto« — ^B.B.  alone  unaltered.  With  soda  dissolves  with  effervescence ;  unacted  upon  by 
sail  of  phoBphorus.    Soluble  only  in  fluohydric  add. 

Var. — 1.  Crystallized  (phenocrystalline),  vitreous  in  lustre.  2.  Flint-like  massive,  or  crypto- 
aystalline.  The  first  division  indudes  all  ordinary  vitreous  quartz,  whether  having  crystalline 
fooes  or  noU  The  varieties  under  the  second  are  in  general  acted  upon  somewhat  more  by 
attrition,  and  by  chemical  agents,  as  fluoric  add,  than  those  of  the  first  In  all  kinds  made  up 
of  layers,  as  agate,  successive  layers  are  unequally  eroded. 

A.   PHBNOOBTgTALLTirB  OB  YlTBlOnB  YABIKTIES. 

1.  Ordinairff  OrystaUiaed;  Sock  Orysial  Colorless  quarts,  or  nearly  so^  whether  in  distinct  ciys* 
tals  or  not.    (a)  Regular  crystals,  or  limpid  quartz;  (h)  right-handed  crystals;  (e)  leA-handed; 

(d)  cavernous  crystals,  having  deep  cavities  parallel  to  the  faces — occasioned  by  the  interference 
of  impurities  during  their  formation;  (a)  cap-quartz,  made  up  of  separable  layers  or  caps,  due  to 
the  deposit  of  a  Uttle  dayey  material  at  intervals  in  the  prog^ss  of  the  crystid ;  (/)  drusy  quartz, 
a  crust  of  small  or  minute  quartz  crystals ;  (ff)  radiated  quairtz,  often  separable  into  radiated  parts 
having  pyramidal  terminations;  {h)  fibrous,  rarely  delicately  so^  as  a  kind  from  Orange  river,  neai 
Cape  of  Good  Hope. 

2.  AHeriated;  Star-quarti  (Stem-quartz  Oerm.),  Containing  within  the  crystal  whitish  or 
colored  radiations  along  the  diametral  planes.  Part  if  not  all  asteriated  quartz  is  asteiiated  in 
polarization,  as  above  described. 

8b  AmdhysUne;  Amalhysi  {fi^iBwnw  Theophr^  etc).  Clear  purple,  or  bluish-violet  The  color 
is  supposed  to  be  due  to  manganese.  But  Heintz  obtained  in  an  analysis  of  a  Brazilian  specimen, 
besides  silica,  0*0187  oxyd  of  iron,  0*6236  Ume,  0*0138  magnesia,  and  0*0418  soda;  and  he  con- 
siders the  color  owing  to  a  compound  of  iron  and  soda.  The  structure  is  composite^  as  illustrated 
in  t  199,  200,  and  the  shade  of  violet  is  usually  deepest  parallel  to  the  planes  R. 

4  iioae.  Bose-red  or  pink,  but  becoming  paler  on  exposure.  Common  massive,  and  then 
usually  mud)  cracked.  Lustre  sometimes  a  littie  greasy.  Fuchs  states  that  the  color  is  due  to 
titanic  add ;  he  found  1  to  1^  p.  c.  in  specimens  from  Babensteln,  near  Bodenmais.  It  may 
come  in  part  fhim  manganese. 

5.  Teltaw ;  Faiae  Topaz.  Yellow  and  pelludd,  or  nearly  so ;  resembUng  somewhat  yeUow  U>pa% 
but  very  different  in  crystallization  and  in  absence  of  deavage. 

6.  Smoky f  Cfaimgorm  Stone  (Morroorion  FHn.j  xxxvil  6S).  Smoky-yeOow  to  smoky-brown^ 
and  often  transparent;  but  varying  to  brownish-black,  and  then  nearly  opaque  in  thick  crystals. 
The  color  is  probably  due  to  titanic  add,  as  crystals  containing  rutile  are  usually  smdcy.  Called 
ecurnffonna  firom  the  locality  at  Caimgorum,  S.W.  of  Banff,  in  Scotland. 

I.  MUky.    Milk-white  and  nearly  opaque.    Lustre  often  greasy,  and  then  called  greasy  quarts^ 

8.  Siderite,  or  Sapphire-quartz.  Of  indigo  or  Berlin-blue  color;  a  variety  occurring  in  an 
impure  limestone  at  Golllng  in  Saltzburg. 

9.  SagmiOc  Containing  within  adcnlar  crystals  of  other  minerals.  These  adcular  crystals 
are  most  commonly  (a)  rutiie^  the  mineral  called  flrom  such  specimens  sageniie  (fir.  aayiivii,  a  net)  bj 
de  Sanssure  (sec  under  Rutilb).    They  may  also  be  (&)  black  tourmaline ;  (c)  g5thito ;  (d)  stibnite ; 

(e)  asbestus;  (/)  actinolite;  {g)  hornblende;  (h)  epidote. 

10.  (Jafe  Bye  (Eatzenauge  G^arm.,  CESl  de  Chat  Fr.).  Exhibiting  opalescence,  but  witiiout  pris- 
matic colors,  espodally  when  cut  en  eaboehon,  an  effect  due  to  fibres  of  asbestus. 

I I.  Atfenkuine,    Spangled  with  scales  of  mica  or  other  mineral. 

12.  frnpure  from  ike  preeenee  of  diaUnet  mineraiM  distributed  densely  through  the  mass.  Ths 
more  uommon  kinds  are  those  in  which  the  impurities  are:  (a)  fenrttginous,  duker  red  or  yellow 
mcyd  of  iron;  (b)  ddariUef  some  kind  of  dilorite;  {o)  aOkidUie;  (d)  micaceim;  (a)  armaceoue,  ot 
iud. 
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Quarts  crystals  also  occur  penetrated  by  varioae  mineralfl,  as  topaz,  oorandnm,  chiyBobeirv!, 
garnet,  different  species  of  tlie  homblendo  and  pyroxene  ([roups,  kyanite,  seolites,  caldte  and 
other  carbonates,  rutile,  stibnite,  hematite,  gdthite,  magnetite,  fluorite,  gold,  silver,  anthracit;)^ 
uta  As  quartz  has  been  crystallized  through  the  aid  of  hot  waters  or  of  steam  in  all  agea  doiwn 
:o  the  present,  and  is  the  most  common  ingredient  of  rocks,  there  is  good  reason  why  it  shoukl 
be  found  thus  the  enveloper  of  other  crystals. 

13.  Containing  liquids  in  caviUes.  These  liquids  are  seen  to  move  with  the  change  of  positioo 
of  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity;  they  may  be  detected  also  bj  the 
refraction  of  lighL  The  liquid  is  either  water  (pure,  or  a  mineral  solution^  or  some  petroleiim4ika 
or  pther  compound.    (See  p.  761.) 

B.  Obtftoobtbtallinb  yABiBin& 

i.  Chalcedony  (Ifurrhina  P2tn.,  zzzvii.  7.  Ia<nri(  pt  Tkeophr,  laspis  pt  FUil,  xzzriL  37 
Murrhina,  Oerm,  Chalcedonius,  Agric^  466, 1546,  Chalcedon,  Achates  viz  pellucida,  nebnloea, 
4!olore  griseo  mixta,  WoO.,  83,  1747.  Oalcedoine  F^,).  Having  the  lustre  nearly  of  wax,  and 
either  transparent  or  translucent  Color  white,  grayish,  pale-brown  to  dark-brown,  black; 
cendon-color  common;  sometimes  delicate  blue.  A^  of  other  shades,  and  then  having  other 
names. 

Often  mammillary,  botryoidal,  stalactitic,  and  occurring  lining  or  filling  cavities  in  rocks.  It 
Is  true  quartz,  with  some  disseminated  opial-quartz.  A  gray  chalcedony  from  Hungary  aiTorded 
Bedtenbacher  (Ramm.  Min.  Gh.,  1007)  §i  98*87,  Fe  0*53,  Ga  C  0*62=100'02. 

2.  Camelian  {l^uSiov  Theophr,  Sarda  Flin.,  xxxvil  28,  id.  =  G^rm.  Gameol,  Agric^  468,  1546. 
Oameol,  Agates  fere  pellucida,  colore  rubesoente,  WaU.^  82,  1747.  Gomaline  I\r.),  A  clear  red 
chalcedony,  pale  to  deep  in  shade;  also  brownish-red  to  brown,  the  latter  kind  (Sardoine  jPV.) 
reddish-brown  by  transmitted  light 

Heintz  found  that  the  red  color  was  due  to  oxyd  of  iron,  obtaining  in  an  analysis  9e  0-050  p.  e^ 
^  0081,  Mg  0*028,  &  0*0043,  ]^a  0075.    It  has  been  supposed  to  be  of  organic  origin. 

3.  Ckrysoprase  (not  Ghrysoprasus  antiq.).  An  apple-gnreen  chalcedony,  tJie  oolor  due  to  the 
presence  of  oxyd  of  nickel  Klaproth  found  in  that  of  Silesia  (Beitr.,  u.  127)  Si  96*16,  £i  0-08,  Fe 
0*08,  Ni  1*0,  Ca  0*83,  fi  1*85=100;  and  Bammelsberg,  in  the  same  (Pogg.,  cxiL  188),  Si  97-00, 
Fe,  Ni  0-41,  6a,  Sg  0*51,  fl  2-08. 

4.  Prase.  Translucent  and  dull  leek-green;  so  named  from  irpavoi',  a  leek  Always  regarded  as 
a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same  oolor.  "  Vilioris 
est  turbs  Prasius."  says  Pliny. 

5.  Plasma  (laspis  pt  Plin,^  xxxvil.  37).  Bather  bright-green  to  leek-green,  and  also  aometimi^ 
nearly  emerald-gpreen,  and  subtranslucent  or  feebly  translucent ;  sometimes  dotted  with  white. 

Heliotrope^  or  BUxHUstonSj  is  the  same  stone  essentially,  with  small  spots  of  red  jasper,  looking 
fake  drops  of  blood. 

The  /(urpis,  or  jasper  of  the  ancients,  was  a  semitransparent  or  translucent  stone,  and  indaded 
in  Pliny's  time  all  bright-colored  chalcedony  excepting  the  camelian  (Sard).  He  gives  special 
prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  oolor  of  the  best  he 
says),  a  rose  color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  terebenthiue  oolor  (yeUow 
like  turpentine,  as  interpreted  by  King),  smoke-color  (his  capnias),  etc. ;  but  in  general  there  is  a 
tinge  of  blue,  whatever  the  shade.  The  green  kinds  may  have  been  chrysopnwe  or  plasma;  or 
perhaps  a  variety  of  jade,  a  stone  known  m  Europe  since  the  Stone  age.  The  green,  wiUi  a  line 
running  through  it  (Monogrammoa),  may  have  been  plasma,  or  jade,  with  a  narrow  seam  of 
white  quartz. 

Pliny's  PtasiuSf  spotted  with  red,  was  our  heliotrope ;  his  ffelioirope  (xxxvil  60)  was  a  leek- 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  so  abundant 
a  part  as  to  give  a  general  red  reflection  to  the  whole  when  it  was  put  in  water  in  the  faoe  of  the 
Run,  whence  the  name  from  jIAco^,  sun^  and  r^^iru,  to  turn. 

6.  Agate  ('\x^^i^  [^-  Sicily]  Theophr,  Achates  pt  Pftn.,  xxxvil  54.  Onyx  pt  Ptm^  ibi, 
24).  A  variegated  chalcedony.  The  colors  are  either  (a)  banded ;  or  (/?)  in  clouds ;  or  {y)  due  to 
visible  impurities. 

a.  Banded,  The  bands  are  delicate  parallel  lines,  of  white,  tendon-like,  wax-like,  pale  and  darit 
brown,  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  waving  or  siigsag 
courses,  and  are  occasionally  conoentric  droular,  as  in  the  eye-agate  (Leucophikalmius  Plin.,  xxxvil 
62,  and  TriopMhalmus  ib.,  7 1).  The  fine  translucent  agates  graduated  into  coarse  and  opaque  kinds. 
The  bands  are  the  edges  of  layers  of  deposition,  the  agate  havlDg  been  formed  by  a  deposit  of 
silica  from  solutions  intermittently  supplied,  in  irregular  cavities  in  rocks,  and  deriving  their  ooa 
eentric  waving  courses  from  the  irregularities  of  £e  walls  of  the  cavity.  As  the  oavity  cannot 
contain  enough  of  the  solution  to  fill  it  with  silica,  an  open  hole  has  been  supposed  to  be  retained 
ttn  one  side  to  permit  the  continued  supply ;  but  it  is  more  probable  that  it  pasiBes  through  the  oiil« 
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layers  by  osmosis,  tiie  denser  solntion  outside  tiins  sapplying  silica  as  fast  as  it  is  deposited  wiib> 
in.  The  colors  are  due  to  traoes  of  organic  matter,  or  of  ozyds  of  iron,  manganese,  or  titanlam, 
and  largely  to  differences  in  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  the 
rate  at  which  they  are  etched  by  fluorio  add ;  and  consequently  the  etching  process  brings  out 
the  different  layers,  and  makes  engravings  that  will  print  exact  pictures  of  the  agate.  Owing  also 
to  the  unequal  porosity,  agates  may  be  varied  m  color  by  artificial  means. , 

A  brown  banded  agate  afforded  Bedtenbacher  (Bamm.  MhL  Oh.,  1007)  Si  I'S'dl,  Fe  0*72,  Oa  0 
0-31=99-94. 

/?.  Jrreffuktfiy  douded.    The  colors  yarious,  as  in  banded  agate. 

A  whitish  douded  Tar.  (a)  is  probably  the  LeueachcUea  Plin.  (fir.  A««<rtff,  whiie) ;  (b)  a  waz-colored, 
his  0eracha/€8  {ft.  eer<i^  wax),  a  name  that  may  have  been  applied  also  to  ordinaiy  wax-colored 
chalcedony,  as  the  stone  was  one  in  little  repute ;  (e)  a  reddish,  his  Sardachaleat  or  cameliau-agate. 
The  last  probably  induded  also  banded  kinds.  Hemachatea  (ft.  ^i>a,  blood)  was  probably  a  true 
light-colored  agate,  blotched  with  red  jasper,  **  blushing  witii  spots  of  blood,''  as  says  Solinus 
(King,  p.  207),  of  which  there  are  very  betHitiful  kinds,  and  not  simple  red  jasper.  laspctchaiea 
must  have  been  an  agate  in  which  bluish  and  greenish  shades  (laspis)  predominated.  These 
names  are  given  by  Pliny  without  aooompanymg  descriptions. 

y.  Oifhrs  due  to  vvfibl-i  impttrUies.  (a)  Mbti-^tgate,  or  Mdcha-^tanef  filled  with  brown  moss-like  or 
dendritio  forms  distributed  through  the  mass,  {b)  J>endnUc  AgaUf  containing  brown  or  blaok 
dendritic  markings.    Theso  two  are  the  Dendrachaiea  Plin.  {ft,  StvSpov^  a  trte). 

There  is  also  6,  Agatized  wood :  wood  petrified  with  douded  agate. 

7.  Onyx  ('Oyr;^i«y  Theophr,  Onyx  pt  [rest  agate,  stalagmite,  q.  v.]  PlirUf  xxxviL  24)  like 
■gate  in  consisting  of  hiyers  of  different  colors,  but  the  layers  are  in  even  planes,  and  the  banding 
tfDerefore  straight,  and  hence  its  use  for  cameos,  the  head  being  cut  in  one  color,  and  another 
serving  for  the  badrgronnd.  The  colors  of  the  best  are  perfectly  well  defined,  and  either  white 
and  blade,  or  white,  brown  and  blade  altemata 

8.  Sardonyx  (Plin.,  xxxvii  23).  like  onyx  in  structure,  but  mdudes  layers  of  cornelian 
(sard)  along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  black  colors. 

9.  AgcUe^cuper.    An  agate  consisting  of  jasper  with  veinings  and  cloudings  of  chalcedony. 

10.  SUieioua  sinier.  Irregularly  celliSar  quartz,  formed  by  deposition  from  waters  containing 
sflica  or  soluble  silicates  in  solution. 

11.  F^ini  (Silex  pt  FUn.,  Feuerstein  Oenn.),  Somewhat  allied  to  dialcedony,  but  more  opaque, 
and  of  dull  colors,  usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  often  whitish, 
fh>m  mixture  with  lime  or  chalk,  in  which  it  is  imbedded.  Lustre  barely  glistening,  aubvitreous. 
Breaks  with  a  deeply  conchoidal  fracture,  and  a  sharp  cutting  edge.  The  flint  of  the  chalk  forma* 
tion  consists  largely  of  the  remains  of  infusoria  (Diatoms),  sponges,  and  other  marine  productions. 
The  silica  of  fiint,  aocording  to  Fuchs,  is  pertly  soluble  silica.  See  on  this  point  p.  194. 
There  is  usually  one  per  cent  or  so  of  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 
The  coloring  matter  of  the  common  kinds  is  mostly  carbonaceous  matter. 

12.  HomsUme  (SU&T  pt,  Plin,,  Horcstein  Oerm.).  Resembles  flint,  but  more  brittle,  thefrao* 
turo  more  splintery.  Chert  is  a  term  often  applied  to  hornstone,  and  to  any  impure  flinty  rock, 
indndingthe  jaspers.  A  grayish  chaloedonic  hornstone  from  Marienbad  afforded  Kersten  ^i  90*30, 
^\  8*10,  Fe  1*73,  Ag  1*28,  Cu  0*94,  ^a  and  &  0  70,  ^  1-96  (Jahrb.  Min.,  1845,  656). 

13.  BasanUt,  Lyd^  Stone,  or  TbucheioM  (Lapis  Lydius  Plin,,  xxxiiL  43,  ?  Basanites  id.,  xxxvi. 
11).  A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  account  of  its  hardness  and  blade 
color  for  trying  the  purity  of  the  predous  metals.  The  color  left  on  the  stone  after  rubbing  the 
metal  across  it  indicates  to  the  experienced  eye  the  amount  of  alloy.  It  is  not  splintery  like 
hornstone.  It  passes  into  a  compact,  fissile,  siliceous,  or  flinty  rock,  of  grayish  and  other  colors, 
udled  siliceous  slate,  and  also  PJUhanyte;  and  then  resembles  ordinary  jasper  of  grayish  and  other 
shades,  especially  the  banded  jaspers. 

14.  Jasper,  Impure  opaque  colored  quarts,  (a)  Bed  (Heematitis  PUn,,  xxxvii  o.  60,  not  liis 
Hasmatites),  sesquioxyd  of  iron  being  the  coloring  matter,  (b)  Broumieh,  or  ochre  yellow,  colored 
by  hydrous  sesquioxyd  of  iron,  and  ^)Coming  red  when  so  heated  as  to  drive  off  the  water,  (c) 
Dark  groen  and  brownish-green,  (d)  Grayish-blue.  («)  Blackish  or  brownish-black.  (/ )  Striped 
or  riband  jasper  (Bandjaspis  Germ,),  having  the  colors  in  broad  stripes,  (y)  Egyptian  jasper,  in 
nodules  which  are  zoned  in  brown  and  yellowish  colors. 

Porcelain  jasper  is  nothing  but  baked  day,  and  differs  from  true  jasper  in  being  B.B.  fus^'ble  on 
the  edges.  K^  porphyry,  or  its  base,  resembles  jasper,  but  is  also  fusible  on  the  edges,  being 
osually  an  hnpure  feldspar. 

G.  Besides  the  above  there  are  also: — 

1.  Oranuiar  Quartz,  or  QuartB-roek,  A  rock  consisting  of  quarts  grains  very  firmly  compacted . 
the  gtains  often  hardly  distinct  2.  Quarttose  Sandstone.  3.  Quarit-conglomerate.  A  rode  made 
of  pebbles  of  quarts  with  sand.  The  pebbles  sometimes  are  jasper  and  dialcedony,  and  make  a 
Sdantlftil  stone  when  polished.    4.  liaeohimiie,  or  Fkxtbk  Scmdsione.    A  friable  sand-iook*  coo 
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riflting  mainly  of  qnarte  sand,  but  oontdning  a  little  talc^  and  possessing  a  degree  of  flexi 
bilitj  whon  in  thin  lamintB.  5.  Buhnlone,  A  oellukr,  flinty  rock,  haying  the  nature  in  part  of 
coarse  chalcedony. 

6.  Paeudomorphous  QuartM.  Qnarts  appears  also  under  the  forms  of  many  of  the  mineral  speoie^ 
which  it  has  taken  through  either  the  alteration  or  replaoement  of  crystals  of  those  species.  Ths 
most  common  quarts  pseudomorphs  are  those  of  oulcite,  barite,  fluorite,  and  slderite.  (a)  Tabuk» 
fuarti  consists  of  intersecting  plates  of  quarts,  and  is  probably  a  result  of  the  quarts  being  depoa* 
ited  among  intersecting  plates  of  other  minerals,  as  barite.  (5)  HayiorUe  of  0.  Tripe  (PhIL  Mag^  I 
40,  1827)  is  a  pseudomorph  after  datholite.  (e)  Beckiie  Duf  is  a  pseudomorph  after  coral,  chalce- 
donic  in  character,  ttom  Deronshire,  England ;  i(  oontains  some  of  the  carbonate  of  lime  of  tiie  , 
origmal  coral  (Church,  Phil  Mag.,  IV.  zziil  95),  (d)  Babel-quartg  is  quarts  which  has  impressions 
of  cubes  of  fluor,  arising  firom  its  having  been  depcMsited  over  the  crystals,  (e)  8%Hc{fied  shells  are 
proper  pseudomorphs  in  quarts;  they  occur  through  many  rock  strata,  including  limestones.  (/} 
SUidfiii  wood  is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  usuafly 
well  retained,  it  having  been  fbrmed  by  the  deposit  of  silica  from  its  sducion  in  the  cells  of  the 
wood,  and  Anally  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Pyr.,  etc. — 6.B.  unaltered;  with  borax  dissolves  slowly  to  a  dear  glass ;  with  soda  dissolves 
with  efforvescence ;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  muriatio  add,  and  only 
slightly  acted  upon  by  solutions  of  fixed  caustio  alktdies.  When  fbsed  and  cooled  It  becomes  opal* 
silica,  having  G.=2-2. 

Obs. — Quartz  occurs  as  one  of  the  essential  constituents  of  granite,  syenite,  gneiss,  mica  schist^ 
and  many  related  rodcs ;  as  the  principal  constituent  of  quartz-rock  and  many  sandstones ;  as  an 
nnessen^  ingredient  in  some  trachjrte,  porphyiy,  etc ;  as  the  vein-stone  in  various  rocks,  and 
for  a  large  part  of  mineral  veins ;  as  a  foreign  mineral  in  the  cavities  of  trap,  basalt^  and  relatod 
rocks,  some  limestones,  etc.,  making  geodes  of  crystals,  or  of  chalcedony,  agate,  carnelian,  etc ; 
as  imbedded  nodules  or  masses  in  various  limestones,  constituting  the  flint  of  the  dialk  formation, 
the  homstone  of  other  limestones— these  nodules  sometimes  becommg  continuous  layers ;  as 
masses  of  jasper  occasionally  in  limestone.  It  is  the  prindpal  material  of  the  pebbles  of  gravel 
beds,  and  of  the  sands  of  the  sea-shore  and  sand  beds  everywhere.  It  is  reported  by  G.  Boise  aa 
occurring  in  the  meteorite  of  Xiquipulco  (Pogg.,  cxiil  184). 

Silica  also  occurs  in  solution  (but  mostly  as  a  soluble  alkaline  silicate)  in  heated  natural  waters, 
as  those  of  the  Geysers  of  Iceland,  New  Zealand,  and  California,  and  very  sparingly  in  many  oold 
mineral  waters. 

Switzerland,  Dauphiny,  Piedmont,  the  Oarrara  quarries,  and  numerous  other  foreign  localitioa, 
affbrd  flue  specimens  of  rode  crystal  The  most  beautif^il  amethysts  are  brou^t  fh>m  India, 
Oeylon,  and  Persia,  where  they  occur  In  geodes,  and  as  pebbles;  inferior  specimens  occur  in 
Transylvania,  in  large  crystalline  groups ;  in  the  vicinity  of  Cork,  and  on  the  island  of  Majr^ 
Ireland.  The  /oZm  lopas  is  mot  with  in  BraziL  Rose  quartat  oocure  in  a  vein  of  manganese,  ti«T« 
ersing  the  granite  of  Rabenstein,  near  Zwiesel  in  Bavaria.  Prase  is  found  in  the  iron  mines  of 
Breitenbrann,  near  Schwartzemberg  in  Saxony;  and  in  Brittany,  near  Nantes  and  Bennes.  Tho 
amygdaloids  of  Iceland  and  the  Faroe  Islandis,  afford  magniflcent  spedmens  of  ehaieedony  ;  also 
Hflttenberg  and  Loben  in  Carinthia,  eta  A  smalt-blue  variety,  in  cubical  crystals  (pseudomorphs 
of  fluorite),  occurs  at  Treszytan,  in  Transylvania.  The  finest  camelians  and  agates  are  found  in 
Arabia,  India,  Brazil,  Surinam,  Oberetein,  and  Saxony.  Scotland  affords  smaller  but  handsome 
spedmens  (Scotch  pebbles).  Gkrysoprase^  at  Kosemiitz  in  Siieda.  Aventurine  quartz,  at  Cape  de 
Glata  in  Spain.  Cais  eye,  in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Hars  and  Bavaria. 
Plasma,  in  India  and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  HdUftrope^  in 
Bucharia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Floai  stone,  in  the  chalk  for- 
mation of  Menil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks  of  the  Kilo 
afford  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire.  A 
yeUoto  jasper  is  found  at  Yourla,  bay  of  Smvrna,  in  a  low  ridge  of  limestone,  to  the  right  of  the 
watering-place,  between  the  harbor  and  the  high  hills  back ;  it  is  assodated  with  opal,  chiyBo- 
prase,  and  homstone,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  homstone, 
which  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania  in  Greece. 
The  plains  of  Argos  are  strewn  with  pebbles  of  red  jasper,  A  varie^  of  sandstone  occurs  in  tlim 
layere  at  Villa  Rica,  Brazil,  remarkable  for  its  fiexibility ;  a  tinalaa  flexible  sandstone  occurs  in  tJie 
North  Carolina  gold  region. 

In  New  York,  quartz  crystals  are  abundant  in  Heridmer  Co.,  at  MiddleviUe,  Little  Falls,  Salis- 
bury, and  Newport,  loose  in  cavities  in  the  Caldferous  sand-rock,  or  imbedded  in  loose  earth,  and 
sometimes,  according  to  Beck,  in  powdered  anthradte.  Fine  dodecahedral  crystals,  at  the  beds 
of  specular  iron  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co.  In  Gouveraeur,  orystala, 
with  tourmaline,  eta,  in  limestone,  which  have  rounded  angles  as  if  they  had  been  partially  fliBed. 
On  the  banks  of  Laidlaw  lake,  Rossis,  large  implanted  crystals.  The  Sterling  ore  bed,  Antwerp^ 
JefRdTson  Co.,  interesting  dodecahedral  crystals.  4  m.  E.  of  Warwick,  crystals  presenting  ttie 
riusmjohAdral  form,  In  jasper.    At  Palatine,  Montgomery  Oa,  crystals,  having  one  endtermigiKted 
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with  the  QSiud  pyrunid,  vhOe  the  other  is  loimded  and  smooth.  BiamoDd  Bock,  near  Lanaing^ 
bori^  an  old  bat  poor  locality.  At  EllenTille  leadmhie,  Ulster  Co.,  in  elegant  gnraps.  At  Diamond 
Island  and  Diamond  Point,  Lake  Gteoige,  quartz  crystals,  an  in  Herkimer  Oo.  In  Kass..  crystals 
?nth  nnusnal  modifications,  sparingly  at  the  Oharlestewn  syenite  quarry,  one  of  which  lh>m  tht 
oabi^et  of  Mr.  J.  K  Teschemaoher  is  represented  in  1 198.  It  has  the  ac^aoent  planes  3-2  and 
84  uneven,  and  ^^  with  a  triangular  fiirrow  but  sharp  edges ;  the  rest  are  lustrous ;  with  the  re- 
flective goniometer,  reflecting  the  sun's  rays,  B  A  |-|=175°.  Pelham  and  Ohesterfleld,  ICass.,  Paris 
nd  Perry,  Mo.,  Benton,  N.  &,  Sharon,  Yt,  and  Meadow  Mount,  Md.,  are  other  localities  of  quarti 
orystal.  Near  Quebec^  fig.  191,  and  other  crystals  similar,  but  the  inverse.  At  Ohestecfield,  Mass., 
aauXi  onpolished  rhombohednmSf  in  granite.  At  Paris,  Me.,  handsome  crystals  of  brown  or  smoky 
quarts.  In  large  crystals,  often  perfect  and  weighing  several  pounds,  at  Minnesota  mine,  Lake 
Superior,  ocoasionally  envek>ped  in  metallic  copper,  as  if  oast  around  the  crystals.  Drusy  quart^ 
of  brown,  apple-green,  and  other  tints,  at  Newfluie,  Y t  Por  other  localities,  see  the  catalogue  or 
k)calitte8  in  the  latter  part  of  this  volume. 

BoaeptartXt  at  Albany,  and  Paris,  Me.,  Aoworth,  N.  H.,  Williamsburg,  Mass.,  Southbuiy,  Conn., 
and  Port  Henry,  Essex  Go.,  N.  T. ;  dmoky  quartz,  at  Goshen,  Mass.,  Bichmond  CiO.,  N.  Y.,  eta ; 
amdhysi,  in  trap,  at  Keweenaw  Point,  Pic  bay,  and  Oargontwa^  on  Lake  Superior ;  also  in  the 
same  rock  at  Bristol,  Rhode  Island,  and  sparingly  throughout  the  trap  region  of  Massachusetts  and 
Oonnecticut ;  in  Surry,  Now  Hampshire ;  in  Pennsylvania,  in  Bast  Bradford,  Aston,  Chester,  and 
Providence  (one  fine  crystal  over  7  lbs.  in  weight),  in  Chester  Co. ;  very  handsome  at  the  Prince 
vein.  Lake  Superior,  but  now  hardly  obtainable,  as  the  mine  is  not  worked ;  also  very  large  fine 
ciyst^  near  Qreensboro,  N.  C.  Crystallised  green  quarts,  in  talc^  at  Providence,  Delaware  Co., 
Penn.;  at  EUenviUe,  N.  T.,  with  chlorite.  Chalcedony  and  agates  of  moderate  beauty,  in  the 
same  trap  region ;  more  abundantly  about  Lake  Superior,  the  Mississippi,  and  the  streams  to  the 
west;  at  Natural  Bridge,  Jefferson  Co.,  N.  Y.;  about  the  Willamel^  Columbia,  and  other  rivers 
hi  Oregon ;  abundant  and  beautiflil  on  N.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine,  St. 
Lawrence  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysoprase,  associated  with  calcite.  Bed 
jasper  is  found  on  Sugar  Loaf  Mt,  Maine ;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy ; 
yellow,  with  chalcedony,  at  Chester,  Mass. ;  red  and  yellow,  near  Murphy's,  Calaveras  Co.,  CaL 
Heliotrope  occupies  veins  in  slate  at  Bloomingrove,  Orange  Co.,  N.  Y. 

Smoky  quarts  in  large  crystals,  some  over  100  lbs.,  have  been  found  on  Paradise  B.,  Nova 
Scotia. 

Quarts  pseudomorphs,  after  hexagonal  and  scalenohedral  crystals  of  calcite  and  cubes  ol 
fluorite,  at  Weathampton,  Mass. ;  after  barite,  probably,  in  Butherford  Co.,  N.  C,  often  filled  with 
water. 

Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the  university 
at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  BafeUi,  of  Milan,  measures  3^  fi 
in  length  and  5^  in  circumference,  and  its  weight  is  estimated  at  870  lbs;  another  in  Paris  is  3  fL 
in  diameter  and  weighs  8  cwt.  About  a  century  since  a  drusy  cavity  was  opened  at  Zinken,  which 
afforded  1,000  cwt  of  rock  crystal,  and  at  that  early  period  brought  ^00,000.  One  crystal  weighed 
800  lbs.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dartmouth  College,  weighs  147^ 
lbs.,  and  contains  48  crystals ;  four  of  them  are  from  5  to  6|  inches  in  diameter,  ten  firom  4  to  4| 
indies.    A  crystal  firom  Waterbury,  YU,  2  ft  long  and  18  inches  through,  weighs  175  lbs. 

Several  varieties  of  this  species  have  long  been  employed  in  jewelry.  The  amethysl  has  always 
been  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  less  brilliant  by  candle-light;  it 
appears  to  best  advantage  when  surrounded  with  pearls  and  set  in  gold.  The  color  of  the  ame- 
thyst is  often  irregularly  diffused,  as  is  well  described  by  Pliny,  "ad  viciniam  crystaUi  desoeudet 
albicante  porpuras  dofectu,''  purple,  gradually  fading  into  white.  It  was  called  amelhysl,  a^i0v<rro;, 
on  account  of  its  pretended  preservative  powers  against  intoxication,  fh)m  »,  noi,  and  ftthu^  to 
itUoxicate,  This  is  not,  however,  tiie  onl^  amethyst  of  the  ancients.  The  violet-colored  sapphire^ 
the  violet  fiuorite  (scalpturis  faciles,  Phn.,  eanly  graven\  and  some  other  purple  species,  were 
designated  by  the  same  name  ,*  and  it  has  been  supposed  that  garnet  was  also  included. 

Cameoe  are  in  general  made  of  onyx,  which  is  well  fitted  for  this  kind  of  miniature  sculpture. 
The  most  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick.  It  was  cut  fVom  a 
single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  high  and  two  and  a  half  broad ; 
on  its  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  raised  figures, 
representing  Ceres  and  Triptolemus  in  search  of  Proserpme.  The  Museo  Borbonico,  at  Naples, 
contains  an  onyx  measuring  eleven  inches  by  nine,  reprosentmg  the  apotheosis  of  Augustus,  and 
another  exhibiting  the  apoSieosis  of  Ptolemy  on  one  side  and  the  head  of  Medusa  on  the  other; 
both  are  splendid  specimens  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in  existence. 

The  oamelian  Is  often  rich  in  color,  but  is  too  common  to  be  much  esteemed;  when  first 
obtained  firom  the  rock  they  are  usually  gray  or  grayish-red ;  they  receive  their  fine  colors  fhim 
ui  exposare  of  several  weeks  to  the  sun's  rays,  and  a  subsequent  heating  in  earthen  pots.  The 
solors  of  agate,  when  indistinct,  may  be  brought  out  by  boiling  in  oil,  and  afterwaid  in  sulphuric 
acid :  the  latter  carbonizes  the  oil  absorbed  by  the  porous  layers,  and  thus  xnoroaKB  the  contraat 
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of  the  dilTerent  ooIotb.  Agate  is  often  made  into  mortars  for  chemical  and  phaxmaoeiiticL  pre 
parations,  and,  according  to  Pliny,  it  was  employed  for  the  same  purpose  by  the  physidans  of  hii 
day.  Pliny  also  mentions  that  "  the  best  cautory  for  the  human  body  is  a  bail  of  crystal  acted  on 
by  the  sun"  (zxxylL  10).  He  deplores  the  cxtrayagance  of  his  times,  as  exhibited  in  the 
crystal  drinking  cups  and  vases  of  the  wealthy. 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vasesy  boxes,  kniib-handles,  eta 
It  is  also  extensively  used  in  the  manufacture  of  Florentine  mosaics. 

Quartz  is  distingoished  by  its  hardness — scratching  glass  with  facility ;  infusHbilify — not  fusing 
before  the  blowpipe ;  inaoliiilUy—uot  attacked  by  water  or  the  adds ;  tmdeavability-'-one  variety 
being  tabular,  but  proper  cleavage  never  being  distinctly  observed.  To  these  chanKsteristicB  fchs 
action  of  soda  B.B.  may  be  added. 

The  word  quartz  is  of  German  provincial  origin.  Agate  is  from  the  name  of  the  river.  Achateai 
in  Sicily,  whence  spedmens  were  brought,  as  stated  by  Theophrastus. 

Alt.— Pseudomorphs  of  pyrite,  tin  ore,  stannite,  magnetite,  hematite,  and  voltEite,  after  quarts 
have  been  met  with. 


232.  OPAXi.    OpaluB,  Pssderos,  PZin.,  xzxviL  21,  22.    Quartz  lesinite  ^  Tr.,  iL  160L 

Mafisive,  amorphous;  Bometimes  Bmall  reniform,  stalactitic,  or  large 
tuberose.    Also  earthy. 

H.=5-5— 6"5.  G.=1'9— 2*3.  Lustre  vitreous,  frequently  subvitreous  ; 
often  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white,  yellow, 
red,  brown,  green,  gray,  generally  pale;  dark  colors  arise  from  foreign 
admixtures ;  sometimes  a  rich  play  of  colors,  or  different  colors  by  re- 
fracted and  reflected  light.     Streak  white.    Transparent  to  nearly  opaque. 

Oomp. — Si,  as  for  quartz,  silica  being  dimorphous,  l^e  opal  condition  being  one  of  lower 
degrees  of  hardness  and  speoifio  gravity,  and,  as  generally  believed,  of  iacapabillty  of  crystallisa* 
tion.  Water  is  usually  present,  but  it  is  refiw*ded  as  unessential.  It  varies  in  amount  from  2-75 
to  21  p.  c;  or,  mostly,  from  3—9  p.  c.=Si+i  fi  to  Si+i  fi  (or  9  8i  +  fi  to  3  Si+fi),  Opal 
often  contains  more  or  less  of  quartz  mixed  with  it;  and  most  of  the  analyses  are  unsatisfactoty, 
because  they  leave  the  amount  of  the  latter  wholly  unconsidered ;  and  since  solubility  in  a  hot 
solution  of  caustic  potash  is  not  a  decisive  test  of  opal,  as  shown  by  Rammelsberg  (Pogg^  cxiL 
177 ),  no  method  for  its  exact  determination  is  known.  (See  p.  192,  under  QujLBTz.)  Bammelsberg's 
percentage  results  are  as  follows ;  under  the  heading  ign.  ft  S,  the  sum  of  the  loss  by  both  is 
given,  and  in  brackets  that  by  drying  over  sulphuric  add  alone: 


G. 

G.  after  ign 

.    Ign.&S. 

InsoL 

Semiopai,  Grochau 

2-101 

1-878 

6-65 

7-21 

"         Yallecas,  brown 

2-216 

2-224 

11-76 

•8-26 

18-6—39-3 

"              "       while 

464 

1-78' 

19-2— 68-$ 

Geyseriie,  Iceland 

883 

3-41 

4-8  (=!?e) 

ffyalite,  Walsch 

2*186 

8-28 

0 

9-7—19-9 

"    *       "      after  ign. 

1-607 

21-— 46-9 

Moreover,  optical  characters  do  not  afford  decisive  distinctions ;  for  Ehrenbeig  has  found  {Ber, 
Ak.  Berlin,  65,  1849,  Ramm.,  Pogg.,  cxil  191)  that  hyaUte,  after  ignition  and  before,  and  cAr$9-> 
opraae  are  alike  doubly-refracting;  chalcedony  from  Faroe  and  eemiopal  from  Yallecas,  doubljr. 
refracting,  with  spots  of  singly-refracting;  aemiopal  fr.  Grochau  and  Jlinif  singly-refracting  witb 
spots  of  doubly-reftticting. 

Var. — 1.  JPtecioua  Opal.  Exhibits  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents  varioua 
refrilgent  tints  in  succession,  reflecting  now  one  hue  and  now  another.  Seldom  larger  than  a 
hazel  nut;  a  mass  in  the  Vienna  museum  has  the  size  of  a  man's  fist  and  weighs  17  oz.,  but  hmm 
numerous  fissures,  and  is  not  wholly  free  from  the  matrix. 

2.  lire-opai  (Feueropal,  fr.  Mexico,  Humboldi,  Karsten^  Klapr.  Beitr.,  iv.  156,  1807).  Hyaoiiifcl^ 
red  t)  honey-yellow  colors,  with  flre-like  reflections,  somewhat  irised  on  turning; 

3.  Girasol.    Bluish-white,  translucent,  with  reddish  reflections  in  a  bright  light 

4.  Common  Opal  In  part  translucent;  (a)  mUk-white  to  greenish,  yellowish,  bluish;  A^ 
Betki  qpoJ  (Waohsopa],  Pechopal,  Germ.),  wax-,  honey*  to  odire-yellow,  with  a  resinoos  li:at» ;  <e' 
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diiU  oliTO-green  aud  mountatn-groeii;  (d)  brick-red.  Indudes  SemicpcU  (Hidbopal  Wem.^  Bergm. 
J.,  875, 1789);  also  (e)  ffydntphane^  which  is  translucent,  whitish,  or  liffht-colox^  adheres  to  tha 
toDgae,  and  beoomea  more  translucent  or  transparent  in  water  (to  mich  the  name,  from  iit»fy 
water,  and  ^m*,  to  make  dear,  alludes),  a  Yery  common  qnalitj  of  opal.  (/)  Fordierite  (Aich- 
horn,  Wicn.  Ztg.  Abendbl.,  Jul.  11,  1860) ;  an  orange-yeliow  opal,  colored  by  orpim  nt;  G.=2'17 
-  Maly  (J.  pr.  Ch.,  Ixxxvi.  501).    It  is  from  Knittenfeid,  in  Upiier  Styria. 

6.  CaMUmg  (Easchtschilon  of  Kalmucks  and  Tariaa'a  [=beaatiAil  stone],  Easoholong  Chm^ 
Perlmntter-opal  KarsL^  Tab.,  1808).  Opaque,  bluish-white,  porcelain-white,  pale-yellowiah  oi 
reddish ;  often  adheres  to  the  tongue,  and  contains  a  little  alumina. 

6.  Opal-agaU.    Agate-like  in  structure,  but  consisting  of  opal  of  different  shades  of  color. 

7.  MenilUe  (Pechstein  de  Menil  Montant  Dtlarbre  di  Quinquet,  J.  de  Phys.,  zxzl  21»,  1787 ; 
ICenilite  de  Saiuawrt^  Delameth.  T.  T.,  ii.  169,  1797.  Leberopal  Karet^  Tab.,  24,  1800).  In  oon- 
cretiouary  forms,  tuberose,  reniform,  etCi,  opaque,  dull  grayish,  grayish-brown,  occurring  im> 
bedded  in  a  shaly  argillaceous  deposit 

8.  Jagp-opal  (Karst  Tab.,  26,  1808;  Opal-jasper,  Eisenopal,  Haium^  Handb.,  428,  1813).  Opal 
containing  some  yellow  ozyd  of  iron  and  other  impurities,  and  having  the  color  of  yellow  Jasper 
with  the  lustre  of  common  opaL 

9.  Wood-cpal  (Holz-opal  Germ.\    Wood  petrified  by  opaL 

10.  Hyalite  (Mullerisokes  Glas  [sculler's  Glass,  after  the  discoverer] ;  Hyalit  WertL,  Hoffin. 
WiLj  IL  a,  134,  1812,  KarsL,  Tab.,  22,  1800 ;  Gummistein  Blumenl>.f  Nat,  658 ;  Glasopal  Bawm,, 
Handb.,  424^  1813).  Clear  as  glass  and  colorless,  constituting  globular  concretions,  and  alsf 
orosts  with  a  globular,  reniform,  botryoidal,  or  stalactitio  surface ;  also  passing  into  translucent^ 
and  whitish. 

11.  Iloriie,  SUiceotu  Sinter  (Eieselsinter  Oerm.;  SatUij  Yiaggio  al  Montomiata,  Pisa,  1*7951 
Oreirs  Ann.,  ii.  689,  1796;  Thomson,  J.  de  Phys.,  zzziz.  407,  1791,  Breve  Notizia  di  un  Viaggia* 
tore  sulle  Incrost'SiL  termaU  d'ltalia,  etc.,  1795,  GreU's  Ann.,  i.  108,  1796,  BibL  Brittan,  186, 
1796  (?name  dorite  here  given);  P/a/,  Orell's  Ann.,  il  589,  1796;  Eesinite  termogino  (/to^)i 
Includes  translucent  to  opaque,  grayish,  whitish,  or  brownish  incrustations,  porous  to  Arm  in 
texture ;  sometimes  fibrous-like  or  filamentous,  and,  when  so,  pearly  in  lustre  (then  called  Pearl' 
sinter) ;  formed  from  the  decomposition  of  the  siliceous  minerals  of  volcanic  rocks  about  fumaroles, 
or  from  the  silioeous  watera  of  hot  springs.  It  graduates  at  times  into  hyalite,  (a)  The  original 
Jiorite  (or  pearl-sinterX  as  described  by  Thomson,  occurs  in  tufa  in  the  vicinity  of  Santa  Ilora, 
Italy,  and  also  on  Ischia,  and  at  the  Solfatara  near  Naples,  in  globular,  botryoidal,  and  stalactitk 
concretions,  pearly  in  lustre.  Thomson  also  mentions  (1791)  a  similar  incrustation  as  formed 
from  the  hot  waters  of  the  Sasao  kigoons.  It  was  referred  by  Werner  to  hyalite  in  1816  (Hoff- 
mann). (6)  The  Micliaelite  (J.  W.  Wdbster,  Am.  J.  Scl,  iii.  391,  1821)  is  similar,  from  the  islana 
of  St  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations,  capillary  or  fili- 
form in  structure,  pearly  in  lustre,  with  G.= 1*866.  (c>  Geyseriie  (Kieseltuff  (fr.  Geysers)  Klapr,, 
fieitr.,ii  109,  1797;  Geysirite  Delameth.,  Min.,  1812;  Damour,  Bull  G.  Fr.,  1848, 157)  constituten 
concretionary  deposit^  about  the  Iceland  geysers,  presenting  white  or  grayish,  porous,  stalactitio^ 
filamentous,  cauliflower-like  forms;  also  compact-massive,  and  scaly-massive;  H.=^5;  rarely 
transparent,  usually  opaque ;  sometimes  falling  to  powder  on  drying  in  the  air. 

12.  Floatrsione  (Quartz  nectique,  K,  Tr..  ii.  1801 ;  Schwimmstein  Oerm,).  In  light  concretion- 
ary or  tuberose  masses,  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  float  on  water.  The  concretions  sometimes  have  a  fiint-like 
nudeuB. 

18.  Tripolite  (Trippel,  Terra  Tripolitana  (fV.  Tripoli,  in  part).  Walk,  82,  1747.  Infusorial  earth; 
Bergmehl,  Kieselmehl,  Kieselguhr,  Germ.  Farina  fossilis.  Randanite  Salvetat,  Ann.  Gh.  Phys., 
IIL  xziv.  848, 1S48).  Formed  from  the  siliceous  shells  of  Diatoms  and  other  microscopic  spedea, 
as  first  made  known  by  Ebrenberg,  and  occurring  in  deposits,  often  many  miles  in  area,  either 
nncompacted,  or  moderately  hard,  (a)  Infusorial  Earth,  or  Earthy  TVipolitej  a  very  fine-grained 
earth  looking  often  like  an  earthy  chalk,  or  a  day,  but  harsh  to  the  feel,  and  scratching  glass 
when  rubbed  on  it  (6)  Eandamte,  a  kaolin-like  variety  firom  Oeyssat  near  Randan,  in  Dept.  Puy 
de  Dome,  and  from  Algiers,  containing  9  to  10  p.  c.  of  water.  A  deposit  at  Santa  flora  in  Tus* 
cany  was  made  known  by  G.  Fabbroni  in  1794  (Giom.  Fi8.-med.  di  D.  Brungnatelll,  p.  1 54 ;  Crell's 
Ann.,  iL  199,  1794 ;  Bergmelil  v.  Santa  Fiore  Klaproth,  Beitr.,  vi.  348).  It  consists  of  a  grayish- 
white,  loose,  mealy  earth ;  Fabbroni  states  that  he  made  brides  of  it  which  would  float  like  tiiose 
which  Pliny  described  as  made  in  Spain  from  a  sort  of  pumice-like  earth  (xxxv.  49),  and  sup- 
poses the  material  the  same.  Ehrenberg  has  shown  it  to  be  an  infusorial  earth,  (c)  Tripoli 
slate  (Polishing  slate,  Polierschiefer,  Tripelsohiefer,  Saugkiesel,  Klebschiefer,  (krm.\  a  slaty  or 
thin  laminated  variety,  fhigile;  G.= 1*909— 2'u8.  Often  much  impure  firom  mixture  with  day, 
DLagnesia,  oxyd  of  iron,  etc  (d)  AlumocakUe  (tt.  Eibenstock,  Breith.,  Char.,  97,  326,  18H2)  is  a 
milk-white  material,  having  a  hardness  of  only  1  to  Ii ;  G.=2'174;  it  may  be  a  variety  of  tripoHte, 
oootaining  a  little  lime  and  alumina. 

Analyses:  1,  Klaproth  (Beitr.,  a  151);  2,  v.  Kobell  (Ohar.,  252, 1830);  3-6,  Damour  (BidL  0 
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Fr.,  n.T.162,  1848);  t, Elaproth (L a, ir.  166);  8, id (ib.,  iL,  167);  9, F6rohbammer  Togg., i 
831};  10,  G.  J.Bnx8h(Thifl  Miu.,  162,  1854);  11,  Elaproth(L  a,  T.  29);  12,  id  (ib..  iL  154);  13k 
T^ermak  (Ber.  Ak.  Wien,  ziiL  881);  14,  Wrigbtson  (Ann.  Ch.  Pharm,  lir.  868);  16,  Stookf 
(Noee  Beschr.  vulk.,  Fobs.,  7s);  16,  Forchhammer  (L  a);  17,  18,  Damonr  (L  a);  19,  Elaprotb 
(L  a,  ii  100) ;  20.  21,  Y.  d.  Mark  (Verb,  nat  Vor.  Bonn,  iz.  1852) ;  22,  Wertheim  (Rornm.  Min.  CSl, 
133);  23,  G.  J.  Bnisb  (This  Min.,  691,  1850);  24,  J.  L.  Smith  (Am.  J.  Sd,  xr.  436);  26,  Klap- 
loth  (L  c,  iL  161);  26,  27,  B.  Brandes  (Nogg.  Geb.  Bh.-We8tph.,  L338);  28,  7.  d.  Mark  (L  a); 
29,  Snaproth  (L  a,  il  162);  80,  Beudant  (Tr.,  ii.  18). 

81,  Damour  (L  a) ;  32,  Schaffgotsch  (Fogg.,  IzTiiL  147);  88,  Damour  (L  0.) :  34,  Buoholz  (GehL 
J^  L  202,  viiL  176) ;  36-38,  Damour  (L  a) ;  39,  Klaproth  (1.  a) ;  40,  Kersten  (Schw.  J.,  IxvL  26) ;  41, 
Forchbammer  (Pogg^  zzxr.  331);  42,  48,  Bickell  (Ann.  Gh.  Pbarm.,  Izz.  290);  44,  Patdacm 
(FhiL  Mag.,  IIL  xxv.  496);  46,  Mallet  pb.,  IV.  ▼.  286). 

46,  Klaproth  (L  c.,  Ti  348);  47,  48,  Fonmet  k  Salretat  (Ann.  Ch.  PhTS.,  IIL  xxIt.  348);  49, 
Banmanu  (Bamm.  Min.  Ch.,  136);  50,  B.  Hoffinann  (J.  pr.  Ch.,  xa  467);  61,  Hanstein  k  SohnUi 
(Ann.  Oh.  Pharm.,  zor.  292);  62,  Knhhnann  (ZS.  nat  Yer.  Halle,  viii  478);  68,  Klaproth  (L  a, 
▼.  112);  64,  66,  Bncholz  (Leonh.  Taeoh.,  tI  6,  8);  66,  Kersten  (Freiealeb.  Mag.  Oiykt,  Heft  6): 


Si  fi 

1.  OmirwbmtKAf  pnciotu  opal  90  10 

a.  "  "  [89-06]  10-94 

8.  "        G.=2029  '93-90  610 

4.  Mezioo^  limpid,  ^=2*029  '91*12  888 

6.        "      cAoiTyafU;  G.=2-024  '89*90  10*10 

a         "  "  [93-96]  6-06 

Y.  Zimapan,  Fure-opal  92-00  7*75 

8.  Koaemutz,  mOk^.  98*76  [1*06] 

9.  FAToe^rtr&opal  8873  7*97 

10.  Georgia,     "      G.=2-07  91*89  6-84 

11.  Moravia,  yrtiv  86  8* 

L2.  Hubertsburg,  Sydrophane  93*18  6-26 

13.  Thebes,  "  86*8  84 

14.  Sohiffenberg,  Smd-cpai  90-20  2*78 

15.  Hanau  *•  82-76  10*00 

16.  Faroe,  Cheholong  96*82  3*47 

17.  Iceland,  BenntmaL  G.=2*096    [92-03]  7-97 

18.  Mexioo^         "  [96*40]  4*60 

19.  Telkebanya,  *<  98*6  60 

20.  BoaensM^  jfwK-brawn  91*82  5*61 

21.  "         w.  eztoflast  89-64  6*08 

22.  Meronits,  gnh.-bn}U)n  83-78  11-46 

23.  Yourla,  gyK-green,  G.=2*064  [94*9]  5*1 

24.  Harmanjick,  Ruinopal  92-0  4- 16 
26.  MeniUMontant,  Mmilite  86-6  11 'O^^ 

26.  Oberkassel,  Wood-i^  93*01  4*12 

27.  QnegFtem,  Siebengeb.    **  86*00  9*97 

28.  Steiizelberg,  Jaspopal  88  28  6*67 

29.  Telkebanya,        "  43-6  7-6 
:U>.  Jaaztraba, Hung."  4781  18*17 


£l       9e     Oa    iTa     & 


0-10 
0-99 
1-40 
3 

1*62 

1*86 
3-50 
0*'20 


0-26    

010    

0*49         0' 

^Mg0*92 

1-76 


Ji[g4-9 

4*11  "0*86  0*90 
8-00  Oa  0-26 

0*06   0-06 


0-14 
0-27 


1-0 
0-12 
0-60 
0*81 

093 


1*0      

2*16%  01 8 

4-94  •'   01 7 — 
3-68  6a  1-67 

ii[g3*0 

0-6        0-6    

0-87     

8*60     

6*68ftg0-16 — 

47^      

3809    


— =100  Klaproth. 
— =100  KobelL 
»— =100  Damour 
— =100  Damour. 

=100  Damour. 

— =100  Damour. 

=100  Klaproth. 

— =100  Klaproth. 
'84    lig  1*48=100  P. 

=100*06  Brush. 

,  C  1,  Bit  0-33=: 

99  08  Klaproth. 

=100  Klaproth. 

— =1001  Tach. 
0*80S0  81  =  101^6\Y. 

=99-50  Stucke. 

007,Jig0-4=99*68F. 
— =100  Damour. 

=100  Damour. 

=100  Klaproth. 

010=100  Mark. 

=100  Mark. 

^,Mg0-67  =  IOlW. 

— =100  Braah. 
— =991 5  Smith. 
— =98*5  Klaproth. 
— =99*62  Brande& 

^S0-20=10O-17B. 

=100  Mark. 

=98-0  Klaproth. 

— =100  Beudant. 


2.  Hy&iitt,  FiorUe  or  BiUeeotu  Siakr. 

«1.  Waltach,  Bohem.,  ^folUe  [96-94]  8-06  

32.         ♦*               "             "  96-6  30  0*8  0-2 

83.  Kaiaerstuhl  "  [96*99]  3*01 

84.  Frankfort,  a.  M.        "  92-00      6*33  

36.  Azores,  MiehcMie  82*29  16-35      1*36      tr.      

36.  loeland,  OetfamU  87*67  10-40         0*71  0*40 

87.        "  "        gray  [92-69]  7-41  

11        "  "        wAsl0  [91*23]  8*97  

89.        "  «*  98*0  1*6       0-6      

40.  "            «•  94*01      4*10     1*70    — • 

41.  M            "  84*43      7-88     807      191  0*70 
41.        «           «  88*26  4*79     0*69     3*26  0*29 


—  ——=100  Damour. 

=99*6Schaffg. 

—  — =100  Damour. 

=98-38  Buchols 

=100  Webater 

0*82    tr.  =100  Damour. 

—  — =100  Damour 

—  — =li>0  Damour. 

—  — =100  Klaproth 

=99  81Ker8t. 

0*92,  Ag  l*t>6  Forohh. 

0*11   0-11  52*48=100  B 
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91-66      6'ie     1-04     018   0*83   0*16   0*1 9,  S  0*3],  Mg 0*41 

=100  Bickoa 

44w  N.  Zealand,     "    a.=l*968        1VS6      7*66     9*70     8*72   1*74    —    — =100*17  Pattifl. 

46.  "  «  94-20      8-06     1*68     0*17    tr.      0-86« =99*86  MaUpt 


A3.  looland,  Oeif$&rik 


8.  IV^Nrfi^  IfifiuoricU  Earthf  FloaMm. 

46.  Santa  Fiora,  B&rgmOd  79  12  6         8  — 

47.  Oeyssat^  Bamdfudt»  87*2  100           2-00  0-8<> 

48.  Algiers,        '*  80*00  9*00  1*41     0*66  0*66 

49.  Bilin,  TrvpoUie,  G.=l-862.  '  87*68  8*89          2-04  109 
60.      *<            <•  80*80  10-90          6*40  0.44 


61.  Lnneberg,  Ear(h  87*86  8*48  0*18     0-78   0-76* 

63.  Ebstori;         **  90*86  9*01  0*29     0*28   0-16* 

63.  MaoritiTiB,  Kindgukr  72*0  21*0  2*6       26      

64.  Paris,  Q.  nediqw,  lighter  940  6*0           0*6            

65.  "          "       heavier  91-0  6*0           0-26       Jfcgfr. 

66.  Eibenstock,  Alvmocaldte  86*60  4-00  2*28     —  Oa  6*26 
>  Bomcvbai  ammontaeal.     b  With  tooM  owbonaeaooB  nalcriaL     €  N«  OL    4  With  fome 


—  — =99Ela|>roth. 

—  — =100Founiet 
2-Oq.  ins.  5  6*48=100  a 

Hg  0-30=99-90  Baa 

tr.     0-30,  Mg.  0*43',  Orj^ 
1*30=99-08  Hoflfniann. 

,Org.  2-28=100-18  H. 

,iig  00*09=  100-64K, 

—  — =980  Klaproth. 

=99-5  Buohols. 

,  CaO  2  00=99*26  B 

—  — =99-08  Kersten. 


cOarboutt 


He  of  Salvetat  (anaL  48)  corresponda  to  the  formula  Si*  ]Q[  (=§i  90*9,  A  9-1)  when  dried  at 
I  Si*  d  (=Sl  96*8,  ^  4*7)  when  dried  at  100^  0.  The  precious  opal  of  Hungary,  analyzed 


JiandanUec 
lO'CandT 

by  Y.  Kobell  (anal  2),  lost  7*6  p.  a  on  drying  at  a  low  heat^  and  Ae  rest  of  the  water,  or  8*44  p.  a, 
on  ignition. 

X^.,  etc< — ^Yields  water.  B.B.  infusible,  but  beoomes  opaque.  Some  yellow  varieties,  oou' 
taining  oj^d  of  iron,  turn  red. 

Oba.— Oocnrs  filling  cavities  and  fissures  or  seams  in  igneous  rocks,  porphyry,  and  some  metal- 
lic veins.  Also  imbedded,  like  flint,  in  limestone,  and  sometimes,  like  other  quartz  concretions, 
in  argillaceous  beds;  also  formed  from  the  siliceous  waters  of  some  hot  springs;  also  resulting 
from  the  mere  accumulation,  or  accumulation  and  partial  solution  and  solidification,  of  the  siliceous 
shells  of  infusoria — wlilch  consist  essentially  of  opal-silica.  The  last  mentioned  is  the  probable 
source  of  the  opal  of  limestones  and  argillaceous  beds  (as  it  is  of  flint  in  the  same  rooks),  and  of 
part  of  that  in  igneous  rocks.  It  exists  in  most  chalcedony  and  flint  Being  like  quartz  in  origin, 
it  is  natural  that  the  two  should  be  often  mixed  together.  Oommon  opal  and  hyalite  are  products 
of  the  deoompositiion  of  a  Roman  cement  at  the  hot  springs  of  Plombi^res  in  France. 

Precious  opal  occurs  in  porphyry  at  Gzerwenitza,  near  Kashau  in  Hungary,  at  Frankfort,  and  at 
Gracias  a  Dios  in  Honduras.  Fire  opal  occurs  at  Zimapan  in  Mexico ;  Faroe ;  near  San  Antonio^ 
Hondnras.  Oomtnon  opcU  is  abundant  at  Telkebanya  in  Hungary;  near  Pemstein,  Luckau, 
and  Smrezet  in  Moravia ;  in  Bohemia ;  at  Kosemiitz  in  ISilesia ;  Hubertsburg  In  Saxony ;  Stanzel- 
berg  and  Quegstein  in  Siebengebirge ;  Steinheim  near  Hanau:  in  Faroe,  Iceland ;  the  Giants 
Causeway,  and  the  Hebrides ;  ^o  within  ^  m.  and  to  the  S. w.  of  the  watering-place  at  Yourlai 
the  harbor  of  Smyrna,  along  with  yellow  jasper  and  homstone,  imbedded  in  a  low  ridge  of  yel- 
lowish compact  Umestone ;  of  a  wax-yeUow  and  grayish-green  oolor,  occasionally  white,  at  the 
Giant's  Causeway.  ffyaUte  occura  in  amygdaloid  at  Schemnitz,  Hungary;  in  clinkstone  at 
Waltsch,  Bohemia.  Wood  opal  forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  Neih 
sohl ;  Krenmitz,  Hungary ;  Faroe ;  near  Hobart  Town,  Tasmania ;  and  in  many  other  regions  of 
igneous  rocks. 

The  Luneberg  earth  contains  many  species  of  Infusoria,  and  is  10  to  18  (t  thick. 

In  U.  S ,  hyalite  occurs  sparing^  in  K.  York,  at  the  Philhps  ore  bed,  Putnam  Co.,  in  thin  ooat> 
Ings  oo  granite ;  rarely  in  K.  C,  Cabarrus  Co.,  with  the  auriferous  quartz ;  in  Georgia,  in  Burke 
and  Scriven  Cos.,  lining  cavities  in  a  sitioeous  shell-rook ;  in  Washington  Co.,  good  fire  opal ;  at 
the  Suanoa  spring,  Florida,  small  quantities  of  siliceous  sinter. 

The  pieciouB  opal,  when  large,  and  exhibiting  its  peculiar  play  of  oolors  in  perfection,  is  a  gem 
of  high  value.    It  is  cut  with  a  convex  sur&ce. 

233.  jBKZSGfHiTB. — A  Hoond  modification  of  amorphous  silica  is  mentioned  above  (p.  194)  as 
cnnounced  by  G.  Jenzsch.  The  facts  may  receive  other  explanation.  For  the  present  the  opjals 
supposed  to  represent  it  may  be  included  under  the  above  name.  The  characteristic  is  a  specifio 
gravity  of  2*6^  like  quartz-silica,  while  soluble  in  a  hot  solution  of  caustic  potash.  The  kinds  here 
referred  U>  are  a  white  caoholong  from  HCittenberg  in  Carinthla,  G.= 2*691;  firom  Hutberg,  near 
Weissig,  in  amygdaloid,  G.= 2*633— 2*647  ;  fh>m  the  porphyry  of  Begensberg,  G.=2'620;  from 
Brazil,  G  =2*596.  Thef  are  generally  associated  with  chaloedony,  and  Jcnzsdi  regards  thom  as 
a  result  of  its  alteration. 
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n.   TERNAEY  OXYGEN  COMPOUNDS 

1.   SILICATES. 
A.   ANHYDROUS  SILICATES. 
The  following  are  the  general  subdivisions  of  the  Anhydrous  Silicates : 

I.  BisujoATES.    Oxygen  ratio  for  the  bases  and  Silica  1 :  2. 

n.  UmsiLioATBS.    Oxygen  ratio  for  the  bases  and  Silica  1 : 1. 

ni.  SuBSiLioATEs.  Oxygen  ratio  for  the  bases  and  Silica  1 :  leas  than 
1 ;  mostly  1 :  f ;  but  also  1 :  |^,  and  1 :  f . 

These  subdivisions  are  essentially  the  same  that  were  brought  forward 
in  the  last  edition  of  this  work.  The  section  of  Tersilicates  has,  however, 
disappeared,  the  species  hitherto  arranged  under  that  head  being  proved  to 
have  no  existence ;  and  the  few  Sesquisilicates,  and  the  Micas  and  Feld- 
spars, are  added  to  the  Unisilicates. 

OonaUiiuUon  and  Formviaa  of  SUicates.—The  bases  in  the  Silicates  comprise  rarioiiB  elements 
of  Series  L  (see  p.  2)  in  their  different  states  of  oxjdation,  protoz^d,  sesquioxyd,  or  deutozyd,  and 
possiblj  tritozyd;  namely,  £,  Na,  Li,  Th,  Gs,  H,  Ba,  Sr,  Ga,  Mg,  Ge,  La,  Di,  Fe,  Mn,  Or,  Al,  and 
rarely  also  Zn,  Ni,  Go,  Ti;  and  in  a  few  cases  boron,  of  Series  II.,  in  the  tritozyd  state.  The  e]»> 
ment  silicon  is  so  strongly  negatiye,  that  in  its  oxygen  combinations  all  other  elements  present 
are  relatively  basic. 

The  basic  elements  enumerated,  when  in  the  same  state  of  ozydation,  are  mutually  replaceable; 
and,  as  the  analyses  beyond  illustrate,  8  or  10  often  occur  in  the  same  compound,  combined  either 
in  simple,  or  indeterminate,  ratios.  But  while  in  general  thus  replacing  one  another,  there  an 
certain  groups,  as,  for  example,  the  Feldspar  and  Scapolite,  in  wMch  M  is  not  replaced  by  Fe, 
nor  Oa,  ifiTa,  i  by  iig,  or  ^e^  the  presence  of  the  latter  ingredients  being  an  Irregularity,  and 
proof  of  mixture  or  alteration. 

The  basic  elements  are  also  mutually  replaceable  when  in  different  states  of  oxydatlon,  under 
the  law  that  parts  equal  in  power  of  combination  with  oxygon  are  equivalent  or  isomorphons, 
that  is,  iha  replacing  power  equals  the  combining  power.  Thus  3  B  0  (=B'  0'),  R*  O*,  }  R  O*  (= 
rI  0*),  f  R'  0*,  R  0*  are  replaceable ;  and  so  also  are  R'  0*  (= 2  R  0),  and  R  0' ;  for  the  basic  meta] 
is  combined  with  an  equal  amount  of  oxygen,  3  atoms  in  the  former  fi^up,  and  2  in  the  latter. 
The  basic  metals  of  these  different  oxyds  by  themselves  represeui  so  many  difibrent  states  cor- 
responding to  the  states  of  oxydation,  and  are  therefore  equivalents  in  combination.  The  above 
formulas,  if  divided  by  8,  become  reduced  to  the  protoxyd  form  R  0,  rI  0,  Bi  O,  rI  0,  Ri  O,  and 
the  expressions  for  the  different  states  of  the  basic  metals,  to  R,  rI,  Ri,  R^,  uK  The  first  three 
of  these  states  have  been  denominated  in  a  note  to  page  2,  and  Jn  the  Introduction,  p.  xr,  the 
alpJiOf  beta,  and  gamma  states ;  the  expressions  are  correspondingly  written  sR,  j^R^  yR,  cB,  cR. 
oB  0  equals  R  0,  or  a  protoxyd.  So  also  0U  0=^  (R*  O7,  or  a  third  of  a  sesquioxyd ;  yR  0= 
f  (R  ©•),  or  half  of  a  deutoxyd ;  and  sR  0=i  (R  0^  or  one-third  of  a  tritoxyd.  aR,  0B,  yR,  ^B^ 
cR,  are  mutually  replaceable,  or  equivalent  in  substitutions. 

The  BisUicaiea  come  under  a  single  general  formula^  whidi  may  either  haTe  the  form  A,  e?  (faaJ 
of  B.    The  a  la  here  dropped,  it  being  unnecessary. 

JL  (fi*,  fi»  ttf,  K)  &•  B.  (RO,  /7R0,  yRO,  cBO)  Si 
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Tho  UfusUiieatea  have  the  ooneapondliig  fonnnla: 

A.  (&»,  n,  tti,  R)*  &•  B.  (RO,  /?R0,  yBO,  «R0)«  9i 

Ab  deutozydfl  and  tritozyda  ooour  as  bases  only  in  a  few  minerals,  these  general  formulas  fol 
the  ordinary  species  are : 

Bifiilicates        A.  (ft*  S)  Si*  B.  (B0,/9B0)Si 

Uni8ili(»tes  (ft*,  fif  Si'  (R  0,  /?R  0)  Si 

If  the  latter  formulas  (B)  be  multiplied  by  3,  after  substitutiag  the  value  of  /7R,  they  becomt 
the  exact  equivalent  of  the  former;  but  they  are  not  necessarily  the  better  for  this  multiplication, 
because  chemistry  is  not  yet  able  to  decide  positively  whether,  in  the  different  cases,  the  multi* 
plier  should  not  rather  be  6,  9,  or  some  other  number. 

In  the  new  system  of  chemistry  the  formulas  of  tiie  Bisilicates  and  Unisillcates,  in  their  most 
general  form,  are  written  in  the  following  manner,  essentially,  by  writers  on  the  subject,  except 
that  the  letter  R  is  here  used  with  the  Greek  letters  to  express  the  metal  in  the  different  states 
ofoxydation:* 

BisiHcatea  Bietr^t  UnisLQcatea  ^1^4 

B««,^»,yBf^  B»fii/?fi,yftf^ 

These  formulas  may  be  more  conveoiently  written  in  a  single  line,  as  follows ;  and  to  facilitate  a 
oomparisoD,  the  formulas  of  the  older  system  are  here  added : 

Old  system.         Old  system  modified.  New  system. 

BisiUcates  (ft*,  S)  Si*  (RO, /9R0)Si  81 0|ea|(R,  fi, /9R) 

UnisiUcates  (ft*  fi)*  Si*  (RO,  /?R  0)*  Si  Siie4|(Rs.fi,  0R)t 

By  means  of  fractions  prefixed  to  the  Rs  or  fis,  the  ratios  of  the  constituents  may  be  expressed, 
as  in  the  older  formulas. 

The  SvbsUicaks  yqjj  in  formula  according  to  the  varying  ratios,  as  presented  beyond  (p.  362) 
The  only  silicates  having  the  basic  metals  in  the  sesquioxyd  state  alone  ooour  among  the  Subsili* 
eaten. 

Besides  the  silicates  that  are  obviously  Bisilicates  and  Unisilicates,  there  are  others  whidi, 
while  bisilicate  or  uniBilicate  in  type,  contain  a  surplus  of  silica  in  serial  ratios. 

The  Feldspar  group  is  remarkable  for  its  unity  in  crystaUographic  and  all  physical  characters, 
evincing  the  profoundest  isotypism ;  and  yet  the  oxygen  ratio  for  the  bases  and  silica  varies  from 
1 : 1  to  1 :  3.  The  fact  that  all  the  essential  characterts  of  a  Feldspar  appear  in  their  perfection 
under  the  unisilicate  ratio  shows  that  the  amount  of  silica  of  a  Unisilicate  is  all  that  is  required 
to  make  a  Feldspar,  and  hence  that  the  type  is  strictly  unisUicaie ;  and  further,  that  the  excess  of 
silica  must  exist  in  the  species  in  some  state  consistent  with  confomiity  to  the  unisilicate  type. 
The  amount  of  silica  in  the  species  of  the  Feldspar  group  iiusreasea  with  the  vMreasing  proportion 
of  aUkaii  in  the  mineral,  from  anorthite,  a  Oniailicate  vnthoui,  usually,  any  alkali^  to  albite  and  ortho- 
clase,  literal  TnsUieaies,  with  the  protoxyd  bases  wlely  aikaUne, 

The  Micas  vary  in  the  same  way,  being  unisilicate  strictly  in  the  species  containing  the  least 
alkali,  and  having  a  higher  proportion  as  the  alkali  increases,  and  the  highest  in  the  lithia  micas, 
in  one  of  which  the  raiiu  is  1 :  2.  The  MeionUe  section  of  the  Scapollte  group  is  in  meumHe  strictly 
unisilicate,  without  Jttn,  while  nmeorate  has  much  sdkoli  and  more  silica  in  proportion  than 
meionite,  and  mariaiUA  (whksh  like  mizzonite  is  hardly  distinguishable  from  meionite  in  crystaUo- 
graphic or  physical  ! ,  •  meters)  is  bisilicate,  with  the  aUrali  constituting  much  the  larger  part  of  the 
protoxyd  haaes.  Th  -of.polite  section  of  the  Scapolite  group  illustrates  the  same  point  The 
special  ratios  for  this  and  each  of  the  preceding  groups  are  stated  in  the  general  remarks  preceding 
the  flection  on  tho  Unisilicates. 

Among  Bisilicates,  spodumene  is  closely  related  to  the  Pyroxene  group  in  crystallization  and 
other  characters,  induding  the  oxygen  ratio  for  the  bases  and  siHca,  although  alumina  and  lithia 
are  prominent  oonstitaents.  PekUiie  has  the  same  crystallization  (as  shown  by  Descloizeaux)  and 
the  same  constituents  as  spodumene,  and  therefore  is  also  pyroxene-like  in  its  frmdamental  char- 
acteristics ;  and  yet  it  oontains  twioe  the  proportion  of  silica,  the  oxygen  ratio  for  ]&,  fi,  Si  in 

*  R*  stands  for  2  of  a  monad  element,  as  potassium,  sodium,  hthium,  thallium,  caesium,  mbi* 
dium,  hydrogen,  and  ft  for  other  basic  elements,  as  already  explained.  Bee  also  Am.  J.  Sci.,  II 
div  252,  261,  and  Introd.,  p.  xv. 
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ipodumene  being  1:4.:  10,  tad  in  petalito  1 ;  4: 20,  a  contrast  of  great  interest  in  tiiifl  oonneel  o^ 
B8  remarked  by  Desdoiseaox.  The  amount  of  siUca  in  spodumene  ahowa  irhtX  ia  eaaential  to  tiia 
type,  and  therefore  provea  that  both  are  essentially  Bisilicatea.  It  diflfera  from  petalite  in  thai 
dbe  protozyd  bases  include  a  little  lime  and  protozyd  of  iron  (about  one4ioe^  of  all  the  protoi^dBi 
ftom  the  average  of  the  best  analyses,  those  of  Bammelsberg,  Hagen,  and  Smith  k  BmahX  while 
in  petalite  tliey  are  purely  alkaliz&e.* 

The  Feldspara,  MicaSi  and  the  Meionite  and  Scapolite  groups  are  ftTamples  of  a  sorphis  of 
silica  in  species  under  the  uniailicate  type,  and  the  SfKKlumene  group  under  toe  Msilieate.  In  eadi 
the  alkali  present  appears  to  be  the  determinative  cause.  The  surplus  silioa  above  what  the  ^rpe 
requires  may  have  one  of  the  two  following  conditions :  Either  it  may  be  (1 )  pari  banc  {half  of  it 
under  the  unisilicate  type^  and  ana^ihird  of  it  under  the  biailicate  type) ;  or  it  may  be  (2)  ail  aeoe^ 
tary  silica.  The  formula  of  aUnte,  under  the  uniailicate  typOi  to  whidi  it  is  shown  abovo  to  b^ 
long,  would  be  as  follows,  aooording  to  these  two  methods : 

1st  method       (|  JTa^+l^l+lSi^'Sl*     or    Bi|e4(lNa,+|i?^'l-fyei)« 
2d  method       (if^a*+}Xl)*  Si'+sSi,     or    6i|e«KiNa,+}i9^)+8iO), 

For  other  examples  see  the  formuka  of  the  Unisilicates  beyond  (p. 

From  the  facts  here  explained  it  follows  that  the  Mica  and  Feldspar  groups  should  be  anneoed 
entire  to  the  section  of  Unisilicatos ;  and  petalite  to  the  aection  of  Bisilicates.  The  intermediate 
silicates  are  thus  mostly  disposed  of  without  the  provision  of  other  sections.  lolite  has  tlie  O 
ratio  for  bases  and  silica  of  muscovite  (or  1 :  li%  and  its  excess  of  silica  above  that  of  the  Unisil- 
icates may  be  of  the  same  nature  aa  in  that  spedes.    The  case  of  nephelite  may  be  similar. 

The  hydrous  species  of  silicates  are  here  separated  from  the  anhydrouB^  aa  in  other  divisioiia  in 
the  daasiflcation,  because  the  course  seems  most  convenient  in  the  present  imperfect  state  of 
ohemical  science.  There  is  no  criterion  yet  fumislied  for  deciding  upon  the  state  of  the  water 
present,  whether  part,  or  all,  or  none,  is  basic;  and  until  chemists  have  some  meana  of  reaching 
safe  conclusions  on  this  pointy  the  true  relations  of  the  hydrous  and  anhydrous  species  cannot  to 
any  great  extent  be  positively  made  out  Moreover  there  ia  often  doubt  aa  to  whether  the  water 
present  is  simply  hygrometric  and  accidental;  or  whetiier  it  exists  as  a  result  of  incipient  or  ad- 
vanced alteration  of  the  mineral ;  or  whether  it  belonged  to  the  apedes  from  ita  origin ;  and 
theee  doubts  still  further  complicate  the  subject 

In  some  silicates,  as  eudase  for  example,  thf  water  appeara  to  be  ao  plainly  baaie  that  the 
.  apedea  have  been  arranged  beyond  with  the  anhydrous ;  and  this  is  the  beginning  of  a  final 
disregard  of  the  distinction  which  will  probably  before  long  be  warranted. 

In  the  descriptions  of  the  silicates  beyond,  the  chemictd  formulas  given  are  those  of  the  old 
system,  as  these  are  equally  intelligible  to  all  chemists.  But  in  the  tables  preceding  the  general 
divisions  of  the  spedes,  the  new  formulas  are  introduced  aa  well  as  the  oUL 

Mte  on  the  History  of  the  SUicake,  In  the  work  of  the  Swedish  mineralogist  WaUeriua,  of  n4t| 
silicates  as  such  are  unrecognized,  and  the  only  spedes  of  those  now  so  called  which  are  desoiibed, 
are  the  gems  that  passed  under  the  namea  of  emiraH  beryl^  topaz^  hyacmth,  chrysolite^  garnet;  de^fs 
of  various  kinds  and  names ;  nUoa,  talc^  serpentine,  amianihuSf  asbesius,  feldspar,  and  the  oonveoioiit 
podcet  for  various  undetermined  heavy  stones,  named  Comeu8^^4iie  Hombarg  of  the  8we<fish 
mineralogist,  and  Boehe  de  Oome  of  hia  French  translator,  and  whidi  embraced  Ski4Hi  {SckSri  of 
the  Germana)  oa  a  prominent  part  of  it  Quartz  (Kieaelsten,  or  Silex)  in  its  many  varietiea.  with 
opal,  made  up  a  large  part  of  the  non-metallic  division  of  the  sdenoe,  oocupying  30  pages  oat  of 
200.  Feld<tpar  is  placed  in  the  genus  Spatum,  aa  Spatum  pyrimachum  (or  scintillating  spar)  aloog 
side  of  fiuor,  Iceland  spar,  and  heavy  spar ;  and  sapphire  and  the  other  predous  stones  are  in 
the  group  of  Gems.  All  of  these  spedes  excepting  feldspar  had  special  names  in  Pliny^  time; 
and  feldspar  is  distinctiy  refeiied  to  in  Agricola  as  '*  Silex  ex  eo  ictu  ferri  fadle  ignis  eUcUor,  ia 
•nibis  aliisque  Hguris  intersectis  constans  "  (p.  314,  1646). 

Oronstodt's  work  of  1758  indudes  with  the  preoeding  the  species  ZeoUte,  a  receut  diaeovwy  of 
Dis  own  (1756);  but  adds  no  others.  He  shows  however  his  acumen  in  making  his  gioapof 
Kiesel-Arter  (siliceous  minerals)  to  indude  not  only  the  varieties  of  quarts^  but  alao  feldspar  and 
the  gems  above  enumerated  (and  his  adding  to  it  the  diamond  is  not  surprising).  (Hmet  and 
schorl  are  left  outside,  and  make  the  two  spedes  of  his  Qranai^Arter ;  MUa  (Glimmer- Arter)  and 
AMfestus  (Asbest-ArterX  with  Ler-Arter  (day  minerals)^  are  the  other  independent  groupa 
Transparent  tourmalinea  fh>m  Oeylon  were  among  the  gems  of  the  day,  havimr  been  first  intro- 
duced into  Europe  in  1707  or  before,  but  they  are  not  distinctly  mentioned  by  Gronstedt  or  WaX 
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The  group  of  Sdidrl  inoroMed  in  its  TsrietieB  for  the  next  tweiitf-flre  yean,  and  titer  that  became 
prolific  in  apedes,  and  much  of  the  histoiy  of  mineralogy  ia  inTolved  m  ita  yarions  phaaea.  The 
foUowing  obaenrationa  make,  therefore,  an  introduction  to  the  aTnonjmy  of  manjr  mineral! 
beyond.  « 

The  OomeuB,  or  EanMrg^  of  Walieriua  included  a  Tariety  of  hard,  cheap  or  worthless  stones, 
rather  heav  r,  mostly  of  dark  colors  fW>m  black  to  dull  green.  The  name  alludes  to  a  resemblance 
to  horn  in  the  aspect  of  some  of  the  kinds.  To  Comeua  »oUdu8  belonged  the  massive,  compact^ 
flinty  rucks  of  black  and  lighter  shades;  also  petrosUez  (or  HaU^nta  of  the  Swedes,  which 
moasis  false  flini)  of  different  shades ;  and  maaaive  hornblende  ("granulis  oompactis  "),  though  the 
name  hornblende  was,  by  a  mistake  of  its  Qerman  use,  given  by  Wellerius  to  a  black  zinc-blende 
alone.  His  Comma  fisailia  embraced  lamellar  forms  of  hornblende  and  pyroxene,  and  some  slaty 
rocks.  White  Coniiua  erygUUUaaku  was  his  SkiSrl,  which  comprised  opaque  tourmalines,  and 
other  prismatic  minerals  of  black,  brown,  green,  and  reddish  colors,  as  hornblende^  aotinolite,  ani* 
perhaps  pyroxene,  and  at  the  head  of  the  list  basalt,  and  basanite  or  Lydian  stone. 

Oronstodt's  SkoH  made  up  his  genus  IkuaUeSf  and  was  nearly  synonymous  with  the  Oomeiti 
crystaUtuUua  of  Wallerius.  Its  varietios  were  better  defined;  aud  to  massive,  lamellar,  and  colum- 
nar hornblende,  actinolite  and  pyroxene  and  crystallized  opaque  tourmaline  wore  added ;  and  in  an 
q>pendix  to  the  species,  cruciform  staurotlde.  The  name  HonMendt  is  applied  only  to  the  mas- 
sive variety  or  rock  which  Oronstedt  made  a  M0,  and  called  Bdku  induraUt  parUcuUs  squamasis; 
it  probably  covered  other  similar  stonea 

J.  HiU  in  his  work  on  Fossils,  published  hi  London,  and  according  to  the  title  page  in  1Y71 
(thouf^  do  Lisle  aaya  it  was  not  issued  until  1772X  says  of  the  "S:a:ls,"  that  **as  to  size  we  see 
them  trwa  that  of  barley  com  up  to  the  Qiant's  Causeway,"  and  the  columns  of  the  latter  he  calls 
''Irish  Shirl,"  or  ^'Basaltes  Hibemicus."  The  group  contains  also  made  or  ohiastolite  from 
Andalusia,  besides  tourmaline^  etc. 

In  the  editions  of  Wallerius  of  1772  and  1778  there  is  a  little  advance  beyond  the  first  as  re- 
gards the  numl>er  and  dassifioation  of  the  species.  Oronstedt  is  followed  in  the  position  of  feld- 
spar, and  in  the  name  "Basaltes  "  for  the  schorls ;  and  Oomeus  is  restricted  to  massive,  fibrous, 
and  coarse  columnar  stones,  among  which  stands  "hornblende"  as  Oommu  spaihosua,  and 
"  trapp  "  as  Oameua  irapanu. 

At  this  period  do  Lisle  brought  crystallography  to  bear  on  the  subject.  But  while  making 
known  new  distinctions,  he  did  not  appreciate  their  full  value,  or  the  precision  required  for 
thorough  work.  As  a  consequence,  the  group  of  Schorls  (or  Schorls,  as  he  writes  the  word)  in 
his  later  treatise  of  1783,  reached  its  greatest  extension,  although  in  a  partly  divided  state.  He 
early  pronounced  basaltic  columns  no  crystals,  and  dropped  o£f  this  excrescence.  He  showed  ia 
1772  that  the  gem  tourmaline,  his  Tratuparmt  rhamboidai  achorlf  was  identioal  in  form  with  the 
common  black  schorl  But  still  he  made  the  latter  a  distinct  species^  his  Opaque  rhomboidai  achorlf 
and  induded  in  it,  along  with  black  or  opaque  tourmaline,  crystals  of  hornblende,  augite,  octahe- 
drite  from  Oisans,  rutile  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite,  whose 
relation  to  feldspar  he  did  not  perceive ;  and  even  hexagonal  nephclito  from  Vesuvius  has  a 
passing  remark  under  this  head.  Axinite,  then  a  novelty  from  Dauphiny,  was  made  a  short 
lenticular  variety  of  JVanapareiU  rhomboidai  acharlf  or  tourmaline,  its  rfurmboidal  planes  proving  to 
his  eye  the  relationship.  The  massive  mineral  called  Hornblende,  or  Boche  de  Gome,  referred  by 
Oronstedt  to  Bole,  he  annexes  to  Schorl  as  a  massive  or  semicrystallized  kind,  but  makes  it  a 
separate  spedes,  Schorl  arffUeux^  althou^^  apparently  appreciating  that  it  was  little  entitled  to  the 
distinction.  Schorl  cruciforme  was  his  last  spedes  in  the  group,  and  to  it  were  referred  both 
andalusite  and  staurolite — the  latter  his  Pierre  de  croix,  with  the  prismatic  an^  of  180"  by  his 
measurement ;  and  the  former,  Made  haaalUque,  with  an  angle  of  95*^.  The  garnets  and  sdiorls 
were  placed  in  a  common  division,  as  done  by  Oronstedt,  and  garnet  was  made  the  first  species, 
with  tourmaline  the  second,  and  "cruciform  sdiorl"  the  fifth.  Qamet  induded  the  "white 
garnet,"  as  it  was  called,  of  Vesuvius  (leudte),  first  observed  by  Ferber  in  1772.  Besides  these 
Silicates,  de  Lisle's  work  has  its  several  groups  of  Gems,  Feldspar,  Argillaceous  Minerals  (em- 
bracing mica^  asbesttts,  talc,  serpentineX  Zeolite,  and  Quartz.  Labradorite,  from  Labrador  (first 
brought  to  Europe  about  1770X  stands  as  a  variety  of  fddspar,  to  which  it  had  been  referred  by 
Werner;  idocrase,  of  which  many  figures  are  given  by  him  (first  described  and  figured  by 
Oappelar  in  172iX  meionite  (hyadntea  blanches),  from  Somma,  and  harmotome  from  Andreas- 
berg  (hia  Ayodnis  blanehe  eniciforme,  made  calcareous  spar  by  v.  Bom  in  1776,  who  first  mentions 
and  flgiurea  it,  but  a  hyadnthpUke  sHiceoue  spedes  by  Bergmann  in  1780),  are  placed  with  zircon 
as  kinds  of  hyadaOk 

After  de  Lisle,  as  chemistry  and  crystallography  made  progress,  the  dishitegration  of  the  great 
Schorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  common  tourmaline ;  and 
now  the  name^  once  so  important^  has  become  a  mere  mineralogical  relia  In  Werner's  system ' 
of  1789.  as  published  by  Hofflaann  (Bergm.  J.,  L  369,  1789X  Sohdrl  indudes  only  tho  spedes 
Tourmaline  as  it  now  stands.  The  Kiesdarten^  or  Siliceous  spedes  (ccmimencing  with  tho  diamond 
BtillX  oomprised  the  differant  gems ;  among  which  stands  chrysoberyl  (the  modem),  and,  as  distiiitf 
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Species,  azinite,  prehoite,  hornblende  of  yarioas  kinds,  with  feldspar,  mica,  chlorito.  fhe  days 
etc. ;  whUe  under  Tdkarlen,  or  Magnesian  species,  there  are  kyanite,  actinolite,  with  asbestus 
talc,  serpentine,  nephrite,  etc 

Silica  was  first  preyed  to  be  a  chemical  ooi^tituent  of  many  mineral  spedes  by  Bergmann ;  and 
in  his  Opuscula  (1780)  and  his  Sdagraphia  Regni  Hineralis  (1782)  he  distinguishes,  after  analyses 
by  himself  (made  by  fusion  with  potash,  a  mel£od  of  his  own),  the  following  minerals  as  sfliceoiia 
compounds  of  alumina,  with  or  without  lime  or  magnesia,  namely,  topaz,  emerald,  garnet^  schori 
(black  tourmaliueX  hornblende,  mica,  zeolite  firom  Iceland,  feldspar,  and  the  days ;  and  as  essen- 
tially magnesian  silicates,  containing  lime  and  a  little  iron,  and  little  or  no  lUumina,  actinoUte, 
asbestus  (mountain  cork  and  mountain  leather),  amianthus,  steatite.  These  were  the  inrestiga- 
tions  tliat  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  1789  was 
published,  many  other  analyses,  more  or  less  imperfect,  had  already  been  made  by  Wiegleb^ 
Elaproth,  Achard,  Heyer,  Mayer,  Hdpfher,  Pelletier,  and  other  chemists  of  the  day. 

The  word  Schorl  of  the  Grermans  has  been  supposed  to  be  derived  from  the  name  of  a  locality 
of  the  mineral,  Sckorlau  rmeaning  Schorl-villagd)  in  Germany.  But  Prof.  Naumann  says  (in  a 
recent  letter  to  the  author)  that  it  is  more  likely  that  the  name  is  a  miner's  term  of  unknown 
origin,  and  that  the  Tillage  got  its  name  from  the  occurrence  there  of  the  sdiorL  Some  Grerman 
mineralogists  haye  pronounced  it  of  Swedish  origin,  and  as  first  used  by  Cronstedt.  Bat  i1 
occurs  in  Bruckmann's  Magnalia  Dei,  published  at  Braunschweig  in  1727,  on  page  176,  where  it 
is  spelt  schirL  It  exists  also  still  earlier,  as  the  author  has  found,  in  Ercker's  Aula  Subterranea, 
first  published  in  1696,  shurl  and  wolfram  being  spoken  of  as  among  the  rejected  material  in 
auriferous  washings;  and  again  in  the  yet  older  work  of  Gesner,  De  Kerum  Fobs,  etc^  1665,  p. 
87,  where  schurl  (misspelt?  Mh/nd^  is  giyen  as  the  German  for  "  Lapilli  nigri  steriles  **  of  a  tin  yein, 
which,  "quando  cum  lapillis  plumbi  candidi  [or  tin]  ooquontur  plumbum  oonsumunt,"  etc:; 
again,  in  Matthesius's  Sarepta,  1662,  in  the  9th  "Predigt,"  where  "Schurl"  is  quite  fully 
described,  and  also,  in  the  next  paragraph,  "  WoIffTumb.**  The  name  Schorl  (mr  Schurl)  was  at 
that  time  used  quite  indefinitely  for  tibe  sterile  (or  metallurgically  worthless)  black  little  stonea 
("nigri  lapilli ")  accompanying  tin  ore  and  gold,  especially  the  former;  and,  as  they  were  among 
the  refuse  of  the  ore-washings,  Adelung  suggests  that  Schorl  may  haye  come  from  the  old  Get* 
man  word  Schor^  meaning  impurities,  or  refuse. 

General  Pyrognostic  Characters  of  the  Silicates.  In  the  systematic  pyrognostic  examinatiim  of 
silicates,  the  following  points  should  be  particularly  noticed : 

1.  If  in  the  (Hosed  tube  the  substance  proye  hydrous,  the  water  giyen  out  should  be  tested  as 
to  whether  it  is  acid  or  alkaline.  If  add,  this  may  bo  eyldence  that  the  mineral  contains  fluorine; 
and  if  alkaline,  that  possibly  the  substance  is  an  altered  mineral  In  the  former  case,  the  water 
should  be  (a)  tested  with  Brazil-wood  paper;  (6)  the  tube  should  be  carefriUy  obseryed,  to  ascer- 
tain whether  it  has  been  dimmed  or  etched  by  the  action  of  the  fluorine ;  and,  further  {c\  tlie  test 
for  fluorine,  by  fUsing  in  the  open  tube  with  salt  of  phosphorus,  should  be  employed. 

2.  In  the  examination  B.B.  on  charcoal  it  should  be  noted  that  silicates  containing  much  iron 
become  mag oe tic;  and  siHcates  of  tiie  oxyds  of  iron,  copper,  etc,  yield  metallic  buttons  on  frision 
with  soda. 

3.  In  examining  the  mineral  in  ihe  plaiinum-pointed  forc^M^  it  should  always  be  treated  in  OJF, 
to  ascertain  (a)  whether  it  imparts  a  color  to  the  flame ;  and  (h)  its  fusibOity,  remembering  that 
some  silicates,  infusible  in  O.F.,  become  fusible  by  a  reduction  of  their  bases  to  a  lower  state  of 
oxydation  in  R.F.  It  is  to  be  noted  that  (c)  only  infusible  and  light-colored  silicates  can  be  tested 
for  alumina  B.B.  with  cobalt  solution,  since  all  Aisible  silicates,  not  containing  metallic  oxyds,  give 
a  cobalt-blue  glass;  (d)  a  small  amount  of  soda  in  a  silicate  may,  by  the  intense  yellow  color  it 
imparts  to  the  flame,  mask  a  mud)  larger  percentage  of  potash  or  other  alkali,  as  in  the  case  of 
some  yarietieq  of  potash-feldspar  (orthodase) ;  (e)  when  silicates,  like  hornblende,  pyroxenet,  or 
garnet,  contam  yarious  isomorphous  bases,  the  fusibility  of  the  spedes  has  a  wide  range ;  in 
garnet,  for  example,  it  yarying  ftt>m  the  easy  ftisibility  of  almandine  to  the  infusibility  of  ouvoro- 
yite;  (f)  a  few  silicates  react  alkaline  after  ignition  or  fVision. 

4.  In  Ireaiment  toiih  the  fluxes^  it  is  to  be  noted  (a)  that  most  silicates  are  dissdyed  in  soda  witli 
efieryescence.  (&)  If  sulphur  or  sulphuric  add  is  present,  the  mineral  giyes  in  R.F.  a  sulphid 
which  reacts  for  sulphur  when  moistened  and  placed  on  a  surface  of  silyer.  (c)  Borax  dissoiveft 
siUcates;  and  if  they  contain  metallic  oxyds,  the  nature  of  these  oxyds  may  be  determined  bj 
treatment  in  O.F.  and  B.F.  (c/)  Salt  of  phosphorus  decomposes  almost  all  nllioates,  dlssolyln^  the 
bases,  and  leaying  a  gelatinous  skeleton  of  insoluble  silica ;  and  if  metallio  oxyds  are  preneo:^  thery 
n^  also  impwt  a  characteristic  color  to  the  bead  in  OJ*.  and  R.F. 
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L  BISnJOATES. 


ABBANGEMENT  OF  THE  SPEGIE& 

L  AICPHIBOLB  GBOUP.    OrTStallization  aniBometric,  either  orihorliombto  or  dinohedrali  tni 
aaido  of  priBm  not  120*. 

(1)  Ptrozsnb  Suboboup.    /a  /=86*— 88*.    Composition  ft  Si,  or  (ft*,  fi)  &*;  and  when  both 
ft  and  fi  are  present^  ratio  of  ft' :  8=8 : 1  to  1 :  2. 

<k  Crystallization  orthorhombia    Optio-azial  plane  normal  to  a  diagonal  section;  one  biseotrii 
Docmal  to  the  base.    Contain  little  or  no  lime. 

234.  EHSTATTrB  ttgSi  6ie|et|Mg 

230.  HTPEBSTmora  (ttg,  te)  Si  61  OfOtlMg,  Fe 

236.  DiAOLASlTB  (Mg^  ^e^  Oa)  Si  Si  e|ei|Mg,  Fe,  6a 

&  Crystallization  monodinia    Optio-axial  plane  normal  to  a  diagonal  section;  bisectrix  not 
normal  to  the  base. 

«  Bases  nulaly  or  wholly  protoxyds ;  modi  Ume ;  little  or  no  aDuH. 

237.  WoLLASioxm         CaSi  6i0|Ot|6a 

238.  Ptrozenb  a.  ft  Si  6i  e|et|R 

B.  ft  (Si,  £li)  (Si,  /9ay  ,)e|e«iR 

0  Beees  largely  aeaqnlozyda ;  Httle  or  no  Ume;  mveh  alkali. 

239.  .SeiBiTB  (ift»+iPe)8i»  SiO|e,Ki(Na.,ft)+i(?Pe) 

240.  AcMiTi  (ift»+tPe)Si«  Sie|ej(i(Na„ft)  +  }/?Fe) 

X  dystallization  triclinia    Optio-azial  plane  not  normal  to  one  of  the  diagonal  sections,  or  U 
tiidbase. 

241.  Bhosonitb  An  Si  6iO|e,|Mu 

242.  BAmNCProNiTB  (}  ft*+i  9e)  Si*  Si  e|e,|(} » + i^Fe) 

(2)  Spodukeki  Subgroup.    /a/=86*— 88*.    Composition  (ft\  fi)Si»;  and  ft»:fi=l:4;  ft 
=:  jfai  tJ,  with  some  Oo,  f*e  in  Spodnmeue. 

243.  Sfobuiixnb  (i  ft*-f  i  Si)  Si*  Si  e|e,|(i  (B,,  Il)+}/73y) 

244.  pbtaute  <l  (i  ft'+ J  51)  8i«+ 3  Si  Si  eie^Kt  b,+*  pm) + si  e, 

h.  (j(tft*+tXi)+fSil)Si«        sie|e,|(|(iB,-ht/?2ki)+}ySi) 

(3)  Ajcphiboui  SuBaBOUP.    /A/=123*— 125*  (corresponding  to  t-2  of  Pyroxene  Subgroop). 
IL  Crystallization  orthorhombia    Optical  characters  as  nnder  a  abore. 

245.  KupmBiTB  AgSi  Sie|0s|Mg 

S46L  Abthqphtujii       (}  ftg-f  i]fe)  Si  Bie|e,|(}Mg+iFe) 
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k.  CrTStaUiatlon  monooliaia    Optical  characten  aa  onder  h  abofe. 

«  Baaet malnljr  or  whoUj protoxTdt;  Uttls  or ao alkitt. 

(ft»tt)8i  sie|e4(H^B) 

&  (Si,5il)  (Si,  iJAU)  ejeja 

/}  Baaet  largdy  aeaqniozTda;  mueli  alkali. 
(}&«+f3Pe)a«  fiie|ej(}(Na„»)+|/?»0 


247. 

AUFHIBOUlA. 

B. 

a 

248.  Abitedsokitb 

249. 

Cbooidolitb 

Appendix  1o  Afi^phiboU  Cfroup 

250.  WiCHTZBITH  r(^&'+f  fi)Si* 

251.  GLAUOOPHAin  (}&*+}fi)Si' 

252.  SoBDAWALm  f  (i  (ftg,  ^e)*+l  £l)  Si* 
263.  TaOHTLTTI 


fii  e|e,|(l  (Na,,  ft)+f  /?(A1,  Fo)) 

sie|e4(jft+}^B) 


TI  BERYL  GB0X7P.    CfaTStallization  hexagonal;  not  mioaoeonfl. 

254.  Bbrtl  (i^*+i£l)Si*  Bie|e,|(iBe+i^3kQ 


256.  EUDIALTn 


(tft«+42rt)8i« 


sie|e.KI(Na^«)+iyar) 


III  POLLUOITE  GROUP.    Crystallisation  iaometria 
266.  PoLLUorn  (Oa*,  £l)  Si* 


eie|e.|(OB.,/?Ai) 


The  fact  of  the  orthorkombic  form  of  some  species  of  the  Amphibole  ^up  (those  so  charaoter- 
iaed  above)  was  first  ascertained  by  Descloizeaux  through  optical  examination.  Under  Praucii^ 
the  formulas  a  and  b  are  those  of  the  two  methods  explained  on  page  204. 


234.  BNSTATira.  Diallage  m^tallorde  pt.  E^  Tr.,  1801.  Bronzit  KarsLj  Elapr.,  Qehlen*s  J., 
iy.  161,  1807;  KarsL,  Tab^  40,  91,  1808;  Klapr^  Beitr.,  y.  34^  1810.  Blattriger  AnthophjUit 
WertLj  1808,  Hausm.  Entw.,  1809.  Bronzite.  Ohladnlte  Shq^^  Am.  J.  Sci.,  IL  il  381,  1846^ 
Eustatit  Kenng.t  Ber.  Ale.  Wien,  xyL  162,  1865.    Protobastit  A,  Streng^  Z&  O.,  xiiL  71,  1861. 

Orthorhombic.  /A  I=i8V'  and  eS"",  Kenngott j  88°  and  92**,  Descloizeaux. 
Observed  planes :  7,  i-J,  i^.  I  A  U— 133°  30',  /A  ?:-♦= 136°  30'.  Cleavage : 
I^  easy ;  t-i,  ir%  less  so.  Sometimes  a  fibrous  appearance  on  the  cleavage- 
surface.    Also  massive  and  lamellar. 

B[.=6-5.  G.=31  -  3-3 ;  319,  Vosges,  Damour.  Lustre  a  little  pearlj 
on  cleavage-surfaces  to  vitreous ;  often  metalloidal  in  the  bronzite  variety. 
Color  grayish-white,  yellowish-white,  greenish-white,  to  olive-green  and 
brown.  Streak  imcolored,  grayish.  Double  refraction  positive ;  optic-axia^ 
plane  brachydiagonal ;  axes  very  divergent, 

Oomp^  Var.— Ag  Si,  or  (tiEg,  ^e)  Si;  the  j*e  atomioaHj not  over  one-ftrarth  of  tbe  protoxyda 
Mg  Si=3ilica  60,  magnesia  40=100. 

Var.  1.  WOi  UtOe  or  no  iron;  EnslaiUe.  Oolor  wbita,  jeDowish,  graylsli,  or  greenish- white ; 
lustre  pearly-vitreoas ;  a.=3*lO— 3*13.  OhiadniUe,  whioh  makes  up  10  p.  a  of  the  Biahopvilla 
meteorite,  belongs  here  vid  Is  the  purest  IdncL 
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i.  FBrrifnmu;  BronMUiB,  Oolor  gnjiBb-green  to  oliTe-green  and  brown;  lustre  of  deaTage* 
surfSaoe  adaouuitine-pearlj  to  Bubmetallic  or  bronze-like.  RaUo  of  Mg  to  other  protozTds  ia 
aiiaLS,  llf  :  1;  in4,8:  1;  in5,  H:  If  ii^6,4^:  1;  in  7,  6}  :  1;  !n9,4}:  I;  inll(the80-oaUBd 
fnAdba^iie),  4} :  1. 

Analyaes:  L,  1,  t.  Haner  (Ber.  Ak.  Wien,  zvi.  166);  2,  J.  L.  Smith  (Am.  J.  Sd.,  II.  zxxriiL  225)} 
n.  3,  Piaani  (I>eeoL  ICin^  L  637);  4^  Damour  (Desa  Min.,  L  46);  6,  6,  ▼.  Kohler  (Fogg.,  ziU. 
101);  7,  8.  Regnaalt  (Ann.  d.  li.,  IIL  zir.,  147) ,  9,  y.  KoboU  (J.  pr.  Gh.,  zzzrl,  80.3);  10,  Gari 
rett  (Am.  J.  Sd,  IL  xy.  333);  11,  12,  A.  Streng  (Z&  G.,  xiii  73,  B.  H.  Ztg.,  zxiii  64): 

Si       21     t'e     An     Ag     Oa     H 

1      1.  Aloysthal,  EnsL      66-91    260    276     85*44   1*92=99-58  Hauer. 

2.  ChladmiU  (})  59*97    — 9eO*40     39  87 ^ifa,&, Li  0*74=  100^48  a 


3.  LeiperrOIe 
i.  Voagea 
6.  Stempel 

6.  Ultonthal 

7.  " 

8.  Stjria 

9.  Greenland 
10.  Texas,  Pa. 
IL  Harsborg 

12.        " 


67-08  0-28    6-77 

(t)  66-70  0-60    7-72 

6719  0-70    7-46 

56*81  2-07     8  46 

56-84  109  10-78 

66*41    6-66 

68-00  1-83  10*14 

66*46  113     9*60 

63*46  3*71     8-64 


36-69 

33-68 

0-36  32-67 

0-62  29-68 

.30-37 

8*30  31-60 

100  29-66 

0*98  31*83 

016  30-86 


1-80 
2-19 


2-19 


64-16    3*04  12*17     28-37     2*87 


0*90=99*62  Pisanl 
1-04=99*67  Dunour. 
0*63=100-30  Kohler. 
0*22=100-05  Kdhler. 
1-80=99-88  Begnault 
2-38=100-16  Begnault 

=100-18  KobelL 

=98*99  Garrett 

0-87,  Sr  0-89,  te  «r  0*07  ;-. 
100*74  Strang 
0^49=101*84  Strong. 


G.,  anal  5,  ft.  Stempel  near  Uarbourg,  8*241 ;  6,  fr.  Seefeldalpe  in  the  Ultenthal,  Tyrol,  8,258 1 
t,  ib^  3*241 ;  8,  fr.  serpentine  of  Gulsen  near  Kraubat  in  Stjria,  3*125 ;  11,  from  a  rock  at  Basta^ 
Han,  called  melaphyre,  3*29. 

Pyr.,  etc. — B.B.  almost  iufasible,  being  only  slightly  rounded  on  the  thin  edges ;  F.=6.  Insol^i- 
toB  in  muriatic  add. 

Obs. — Occurs  near  Alojrsthal  in  Morayia,  in  serpentine  (the  variety  had  been  considered  scapo- 
lite);  at  the  W.  base  of  Mt  Bresouars  in  the  Yosges,  olive-green,  in  serpentine;  In  Pennsylvania, 
at  Leiperville  and  Texas;  at  Knpferberg  in  Bavaria;  at  Baste  in  the  Uarz  (Protobasiiie);  and  at 
the  oder  localities  mentioned.  The  bronzite  also  of  Lettowitz  and  Goldenstein  in  Moravia,  of 
Alpsicm  near  Sontra  in  Hesse,  of  Cape  Lizard  in  Cornwall,  may  belong  here  according  to  Doa- 
oloizeaux ;  but  their  chemical  and  optical  characters  are  not  yet  ascertained.  The  brown  pyrox- 
ene-like mineral  whidi  is  a  prominent  constituent  of  the  rock  called  LherzoUUf  from  the  depart- 
ment of  Arri^ge,  France,  is  referred  here  by  Desdoizeaux. 

The  bronzite  of  LeiperviUe  afforded  Desdoizeaux  prisms  of  87"  and  93";  and  that  of  Texas, 
half  a  mQe  W.  of  the  village,  occurs  in  large  foliated  and  fibrous  masses ;  neither  is  submetallio 
in  lustre.    Desdoizeaux  first  defined  the  limits  of  this  spedes,  as  here  laid  down. 

Named  ttom  \i>ardTa<,,  an  opponent^  becnuso  so  refractory.  The  name  hr<mxUe  has  priority,  but 
A  bronze  lustre  is  not  essentiiQ,  and  is  far  from  universal  Shepard's  chiadnUe  was  so  imper 
fecfly  and  incorrectly  described  that  the  name  cannot  claim  precedence ;  he  made  it  a  tersilioate 
of  nmgnesia  (La). 

AlU—Bastiie  or  SchiUer  apart  ^^  original  from  Baste  in  the  Harz,  is  regarded  by  Strong  as 
altered  potobastite  or  bronzite.  G.  Bose  long  sinoe  pronounced  it  a  result  of  the  alteration  of 
some  mineral  of  the  pyroxene  group.  FhoBsUne  Breith.  is  stated  by  Breithaupt  to  be  altered 
bronzite  or  bronze-like  pyroxene.    Enstatite  occurs  altered  to  tala  See  Bastttb,  p.  469. 


336.  BTPBRSTHBHIL  Labradoriaohe  Hornblende  (fir.  L  St  Paul)  Wem,,  Bergm.  J.,  376, 
891,  1789.  Diallage  metalloide  pt  IT.,  Tr.,  1801.  Hypersth^e  K,  Ann.  Mus.,  iL  17,  1803. 
Labrador  Hornblende;  Metalloidal  Diallage  pt  PaoUt  TTam.,  1812,  Hoffin.  Min.,  ii.  2,  143, 
1816. 


Orthorhombic.  /A  1=86''  30'  and  93°  30'.  Cleavage  :  i4  perfect,  /and 
i-l  distinct  but  interrupted.    Usually  foliated  massive.    -' 

H.=6— 6.  G.= 3-392.  Lustre  somewhat  pearl v  on  a  cleavage-surface^ 
ana  sometimes  a  little  metalloidal.  Color  dark  brownish-green,  grayish 
black«  greenish-black,  pinchbeck-brown.    Streak  grayish,  brownish-gray 

14 
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SIO  OXYGEN  OOMPOCmBS. 

Translucent  to  nearly  opaqne.    Brittle.    Optic-axial  plane  bi  achydiagonal ; 
axes  very  divergent ;  bisectrix  negative. 

Oomp.— (%,  te)  SL  te  to  ttg=l :  2  or  above  this;  in  anal  1,  1 :  1*8;  in  2, 1 :  l'4;=SlIkA 
t^%  protozyd  of  iron  21*7,  magnesia  24*1  =  100.  Analyses:  1,  Damour  (Ann.  d.  M.,  IV.  v.  167): 
8,  Muir  (Thorn.  Min.,  I  202) ;  8,  4,  Hunt  (this  Min^  4th  ed.,  and  Rep.  Geol  Can.,  1863,  468;  6, 
Bfcreng  (B.  H.  Ztg.,  zziii  54) ; 


Si 

£1 

*e 

Mn 

Afs 

Ca 

fi 

1.  Laorador 

61*36 

0*37 

21*27 

1-82 

21-31 

3*09 

=98*72  Damour. 

2.  Skye 

61*35 

38-92 



11-09 

1*84 

0*60=98*70  Muir. 

3.  Chateau  Bicher 

61-85 

8*70 

20-66 

22-69 

1-68 

0-10  (ign.)=99-93  Hunt 

4.         "            '* 

61*85 

3-90 

20-20 

tr. 

21-91 

1-60 

0-20  (ign.)=99-66  Hunt 

6.  Harzbuig 

62-88 

3-90 

18*23 

22-22 

3-56 

0*66=101*84  Streng. 

Breithaupt  giyes  for  /A  Jin  the  bronzite  of  Fichtelgebirge  88"  and  92*. 

Pyr^  etc.— B.B.  f\i8es  to  a  black  enamel,  and  on  charcoal  yields  a  magnetio  mass.  Partially 
decomposed  by  muriatic  add. 

Obs, — Hypersthene  occurs  at  Isle  St  Paul,  Labrador  (anal.  1);  at  Chateau  Ridier  and  St 
Addle,  Mille  Isles,  Canada  (anaL  8,  4),  grayish-black  and  brown,  with  the  laminfld  curved ;  at  tho 
Isle  of  Skye  (anal  2) ;  in  Greenland ;  at  Farsund  and  elsewhere  in  Norway ;  and  reported  also 
from  Penig  in  Saxony ;  Ronsberg  in  Bohemia;  the  Tyrol;  Elfdalen  in  Sweden;  Neurode  in  Si- 
lesia ;  in  Thuringia ;  the  Fichtelgebirge ;  Yoigtland. 

It  is  often  associated  with  labradorite,  constituting  a  dark- colored,  granite-like  rock,  called 


famed  from  'tnrip  and  aeipos^  very  strong^  or  tough, 

236.  DIAOIiASmi.  Gelber  SchUlerspath  Freiesl^ben,  SchUL  Foss.  Baste,  13,  1794.  Talkart- 
iger  Hornblende,  Eomsm.,  Kordd.  Beicr.  B.  H.,  L  15, 1806.  Diaklas  ^reit^,  Char.,  68,  1828.  IH- 
aklasit  Hausm^  Handb.,  498,  1847. 

Orthorhombic.  /A  /=93°  and  87°.  Observed  planes :  /,  i-t,  i-5,  and  1, 
often  in  hexagonal  plates.  Cleavage :  H  perfect ;  t-t  imperfect.  Foliated 
massive. 

H.=3*5— 4.  G.=3*054:,  Kohler.  Lustre  peariy  and  metalloidal  on  a 
cleavage-face.  Color  brass-yellow,  greenish-gray.  Streak  greenish-gray  or 
nearly  uncolored.  Transpairent  in  thin  laminse,  translucent.  Feel  some- 
what greasy.  Brittle.  Optic-axial  plane  i-t,  axes  very  divergent ;  bisectrix 
negative. 

Oomp.— (liig,  f*e,  Ca)  Si,  E:ohlor.  Analyses:  1,  Kohler  (Pog^.,  ziiL  101);  2,  A.  Streng(B.  H. 
Ztg.,zdii.54): 

3*76=l00-39  Kohler. 

1-66,  alk.  0-68,  <Br  0-29=10l*7S  Streng. 

Pjrr.,  etc. — Same  as  for  bronzite. 

Obs. — In  crystals  or  foliated  masses  imbedded  in  serpentine  rook  at  Baste  near  HarKbnrgi 
associated  with  euphotido ;  also  from  the  gneiss  mountains  of  Guadarrama^  Spain.  £teaemble« 
bronzite,  but  the  plane  of  the  optical  axis  is  macrodiagonal  instead  of  brachydiagonaL 

237.  WOIiLASTONITZI.  Tafelspath  (fr.  Dognatzka)  Stutz^  Neue  Einr.  Nat  sammL  Wieq 
144,  1793.  Tabular  Spar.  Schaalstein  TTam.,  1803,  Ludwig's  Mm  Wem.,  iL  212,  1804,  Koha 
NuU  Kab.,  iL  1, 1804  Wollastonlte  F.,  Tr.,  1822.  Yihiite  (fr.  Yihia)  Siorodeki,  Besd  Min.,  ii.  554. 

Monoclinic.  (7=69°  48',  /A  7=87°  28',  (?  A  2-i=137°  48' ;  a  :  ft  :  o= 
0-4338  : 1 :  0-89789.  Observed  planes,  O ;  vertical,  i-i,  ir},  i-J,  ^j.*-4,  i-^  ; 
elinodome,  24 ;  heinidomes,  -J-i,  1-^,  3-i,  5-i,  — ^,  — 1-t,  — &-i,  — 6-i ;  henii* 
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1.  Baste 

53-74    1-83 

11-61     0-28     25-09 

4-73 

2.  Harzburg 

6331     7-49 

8-14  25-37 

3-56 
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octahedral,  2,  2-i^  — -.,  - 
but  with  tlie  edge  O/iri 
crystals  by  authors  who 

(?A -1-^=160**  30' 
(?  A -3-1=139   53 
(?A-.6-i=130   42 
(?  A  1^=154   26 
(?  A  3^=114   16 
(?Ai^=110    12 

201 


-2-i.  Fig.  201  in  the  pyroxene  or  normal  position, 
the  obtuse  edge ;  f.  202  in  the  position  given  thp 
make  i-i  the  plane  (?,  and  24  the  plane  1. 


viA-U=129^42' 
i^A-.3-i=160   19 
i^A-5-t=159    30 
i^A3-i=135    32 
i^'Al-i=95    23 
i-iA-2=:132   54 
i-iA2=93   82 


i^' A  1=111**  48' 
i-iAf^=77   56 
i^*  A -2-^=120    50 
i-iAi-f=145    8 
irihir\=\\t>   34 
i^  A  7=133  44 


YeBaTiiu. 

Rarely  in  distinct  tabular  crystals.  Oleavi^ :  O  most  distinct  •  i-i  lean 
so:  1-*  and  —  1-i  in  traces.  Twins:  composition-face  i-i.  Usually  cleav* 
able  massive,  with  the  surface  appearing  long  fibrous,  fibres  parallel  or  re- 
ticulated, rather  strongly  coherent. 

H.=4-5-5.  G.=2-78-2-9;  2-785-2-895,  United  States,  Thomson: 
2*805,  Haidinger.     Lustre  vitreous,  incliniug  to  pearly  upon  the  faces  of 

Serfect  cleavage.  Color  white,  inclining  to  gray,  yellow,  red,  or  brown, 
treak  white.  Subtransparent — ^translucent.  Fracture  uneven,  sometimes 
very  tough.  Optic-axial  plane  iA ;  divergence  70°  40'  for  the  red  rays ; 
bisectrix  of  the  acute  angle  negative ;  inclined  to  a  normal  to  i-i  57°  48', 
and  to  a  normal  to  0  12**,  Descl. 

Oomp.— ^Si=l^c&  61*7,  lime  48*8=100.  Aniilyses:  1,  Stromeyer  (XlDtereuclL,  1,  356); 
2,  H.  Boae  (Gilb.  Ann.,  Lcdl  70) ;  3,  v.  KobeUCJ.  pr.  Oh.,  xxx.  469) ;  4,  Weidling((Ef.  Ak.  Stockh., 
1844^  9*2);  6,  Bonsdorff  (Schw.  J.,  zzziii.  368);  6,  Rammelsberg  (Pogg.,  Ixxvil  265);  7,  Wlehagt 
(BamnL  Min.  Ch.,  450);  8,  M.  F.  Heddle  (PhiL  Mag.,  lY.ix.  452);  9,  W.  Hampe  (B.  H.  Ztg.,  xz. 
267) ;  10,  Vanuxem  (J.  Ao.  Philad.,  iL  182) ;  11,  Seybert  (Am.  J.  Scl,  iv.  820) ;  12,  Morton  (Anxk 
PhiL,  1827);  13,  Beck  (Min.  N.  Y,  271);  14^  16,  J.  D,  Whitney  (J.  Soo.  N.  H.  Boston,  ▼.  480) 
16,  Bunoe  (This  Min.,  3d  ed.,  696) : 


1.  Qeiklowa 

2.  Perhoniemi 
0.  di  Bove 
Qookiim 
Skrabbole 
Harzbtirg 
YesariuB 
Honine  Mta. 


»e 
0-40 

0-S6 


61'46 

ft  1-60 

61*50 

50-72         _    . 

52-58  PeO'18 

53.01 

51-90  i'eO-96* 
50-43         0-84 
'WItkMn. 


ag 


0*65 
0*88 
0-68 
1-04 
065 
0-89 


Oa  ft 

47-41  0*08,  fin  0-26=  Strom. 

46*41  ,  gangae  1-11=99*12  Rose. 

45*45  2*00=99  50  Kobell. 

48-80  ,  An  0*38,  Oa  C  2*78  WeidL 

44-45  0*99=99*83  Bonadorffi 

44-91  1*59=100-55  Bamm. 

46-44  =99-95  Wlehago. 

48-92  1-36,  C  2*37^=99-31  Heddle^ 


*  From  ndsNl  ciklto. 
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Si 

te 

ftff 

6a 

9.  Aiierbodi        62-01 

Fe  0-98 

46T4 

10.  WilUborough  61-67 

"  1-36 

47-00 

11.            "             61-0 

"  1-3 

460 

12.  Bucks  Co.,  Pa.  61-60 

"   100 

44*10 

13.  Diana              61*90 

"  0-25 

47-66 

14  Cliff  mine        49-09 

0-14 

46-88 

16.         "                 4906 

44-87 

16.  6renTil]e,0an.  68-06 

*er2o 

46-74 

81S  OXTGBN  COMPOUNDS. 

,  Si  1-87=101-66  Hanpe. 

=100-02  Yanuzem. 

1-0=99-8  Seybert. 
()-75=97-36  Morton. 

=99-70  Beck. 

2-96,  An  0-48,  Si  028  Whitney. 
[2  96],  »  0-98  "  1-28  Whitney. 
=99*99  Bimce. 

Pyr.,  eta — ^In  the  matrass  no  change.  B.B.  fuses  easily  on  the  edges;  with  some  soai,  a 
Uobby  glass,  with  more,  swells  up  and  infhsible.  With  muriatio  add  gelatinizes;  most  Tarie&M 
effenresoe  slightly  from  the  presence  of  caldte. 

Obs. — ^WoUastonite  is  found  in  regions  of  granite  and  granular  limestone;  also  in  basalt  and 
lavas. 

Occurs  in  the  copper  mines  of  Oziklowa  in  Hungary;  at  Dognatzka and  Nagyag;  aooompRnying 
garnet,  fluorite,  and  native  silver,  in  limestone,  at  Pargas  in  Finland,  and  Kongsberg  in  Norwaj; 
occurs  at  Perhoniemi  and  Skrabbole,  Finland;  at  (}dckum  in  Sweden;  at  Yilna  in  Lithuania 
(vilnite) ;  at  Harzburg  in  the  Uarz ;  at  Auerbach,  in  granular  limestone ;  at  Vesuvius,  rarely  in  fine 
crystals;  of  a  greenish-white  color  in  lava  at  Capo  di  Bove,  near  Bome;  in  Ireland,  at  Dunmora 
Head,  on  the  shores  of  the  Moume  Mts. 

In  the  United  States,  in  N.  Tork^  at  WiUsborough,  forming  the  sides  of  a  large  vein  of  garnet, 
traversing  gneiss;  at  Lewis,  10  m.  south  of  Keeseville,  with  colophonite,  abundant;  i  m.  N.  of 
Lewis  ComerSt  with  garnet  and  quarts;  at  Roger's  Bock,  near  the  line  between  Essex  and 
Warren  Cos.,  with  garnet  and  feldspar ;  Diana,  Lewis  Co.,  about  1  m.  from  the  Natural  Bridge, 
in  abundance,  in  large  white  crystals;  at  Booneville,  Oneida  Co.,  in  boulders,  with  garnet  and 
pyroxene.  In  Penn.,  Bucks  Co.,  3  m.  W.  of  Attleboro',  assodated  with  scapolite,  pyroxene,  and 
sphene.  In  MicfL,  of  a  red  color  at  the  Cliff  Mine,  Kewenaw  Point,  Lake  Superior,  and  on  Isle 
Boyale.  a  very  tough  variety,  but  now  exhausted.  In  Canada^  at  Grenville,  with  sphene  and 
green  cocoolite ;  at  St  Jerome  and  Morin,  C.  E.,  with  apatite,  in  large  tabukr  masses  of  a  fibrous 
structure. 

Scacchi  obtained  from  Yesuvian  crystals  (f.  202)  U  A  3-»=lS6'  29',  i-i'  A  l-i=95*  26',  W  A  H 
=78'  2',  i.iAl=lir  46'. 

The  form  2^  b  usually  made  the  vertical  prism  i;  with  /A  /=96'  36'  (or  36'),  But  the  crystals 
in  the  poaition  above  given  exhibit  the  near  isomorphism  with  pyroxene. 

Named  after  the  English  chemist,  Wollaston;  also  called  iabular  spar  from  its  lameUar  forms 
and  structure. 

The  socUi-tdbuiar  spar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

237A.  Edelfobsits.  (Kalksilikat  fr.  .Sdelfors,  Kalktrisilikat,  Hisinger,  Ac  H.  Stockh.,  1838, 
191,  1889.  Edelforslt  v.  Kob,,  Grundz.,  202,  1838.  ^delforsit  Erdmann,)  Forchhammer  has 
shown  (Danske  Aa  Forh.,  Ap.  1864)  that  Hisinger's  mineral  is  an  impure  woUastonite,  containing 
some  quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet.  It  occurs  compact,  part 
feathery  fibrous,  and  part  without  any  distinct  crystalihie  structure.  H.  of  portions  4;  yet 
in  other  parts  giving  sparks  with  the  steel,  showing  a  hardness  of  6 — 7.  G.=2>684,  Hisinger; 
SO,  V.  KobelL  Color  white,  grayish-white,  or  with  a  tmgo  of  yellow.  Hisinger  and  v.  Kobell 
have  analyzed  the  mineral  and  made  it  a  diatmct  species ;  yet  their  results  are  considerably  dis* 
oordant,  like  their  determinations  of  the  sp.  gr.  They  obtained:  1,  Hisinger  (la);  2,  v.  Kobell 
(J.  pr.  Oh.,  xd.  344): 

Ca 
30*16,  Mn  0-68=98-06  Hisinger. 
20-00,  Sin  <r.=99*69  EobelL 

Hisinger  deduced  the  formula  Ca*  Si',  and  v.  Kobell  9  &*  §i'+£l*  Si*. 

The  edelforsite  of  Gjellebak  in  Norway  has  also  been  shown  by  Forchhammer  (La)  to  be 
essentially  wollastonite.  Hisinger  obtained,  as  the  mean  of  two  analyses,  Si  43*368,  Oa  38*433, 
Hn  4*962,  ^e  l*43i,  C  11*368.  It  has  the  aspect  of  tremolite.  Forchhammer  has  found  "oken- 
te"  of  N.  Greenhind  (Asbestagtig  Okenit  Dr.  Rink)  to  be  woUastonite. 

238.  PTROXBNJB.  Comeus  pt  WaXL,  138,  1847.  Basaltes  pt  OrtmsL,  68,  1T68.  Sdiori 
noir  <fe  ImU,  Crist,  265,  1772 ;  Schorl  noir  en  prisme  i  huit  pans  termme  pa'  une  pyramids 
diklre,  etc.  (fr.  vokx  Vivarais)  Fatsos,  Vole  Viv.,  89,  fig.  D,  1778.  Schorl  oct  oWiquangk 
txonqud  [made  a  distinct  species]  Dimeaie^  Lett.,  u  382,  1779.  Schorl  opaque  rhomhoidal  pt, 
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Schori  opaqae  qvi  puotasent  derlTW  cPan  octaMre  rhomboidal  (fir.  role.  AvTergne,  Vetar, 
ViT,  BtoaX  (b  JU)^  Ortot,  U.  396,  407,  il6,  flgi.  12,  13,  14  (twinX  17,  18,  pL  Y^  1783.  Augit 
(fr.  ■niiis.)Wtrn^  XMealeben  inBergm.  J.,  248, 1792.  Yolcanite  DeUimt(h^  Sciagr., U.  401,  I7»JL 
FyrozeiM  (tr.  Btna,  Anodal,  9to,)K,  J. d.  IL,  ▼.  269, 1799 ;  Tr.,  UL  1801.  Pentaklasit  Bmum 
Handb..  687, 1813. 

Monodinic  <7=73"»  59',  7 A 7=87°  5',  <?a24=131*»  17';  o:}:c= 
0-5412 : 1 :  0*91346.  Obe«-ved  planes :  0 ;  vertical,  I,  i-*,  iA,  t-5,  i-f ,  t-3, 
*-2,  i-i,  *-*;  hemidomes,  1-t,  2-*,  3-»,  —J-*,  — 1-i,  —8-i,  —  5-i;  dinodomes, 
14,  24,  44 ;  pyramidal,  i,  f  1,  |,  f  2,  3,  -i,  -1,  -f  -2,  -|,  -3,  -4; 
1-3,  f 3,  -f3,  -4r2 ;  -6-f,  -54,  2-i,  f i,  -2-i,  -4-i,  8-»,  -3-»,  5^ 

-H 

910 


818 


2U 


O  A  Z=100»  57' 
<?  A  — l-t=165  51 
O  A  l-i=148  35 
O  A  3-«=109  31 
O  A  *4'=106  1 
O  A  i=168  13 
<?  A  -1=146  9 
O  A  -2=130  6 
O  A  1=137  49 
O  A  2=114  28 


0  A  14=150»  20' 
<?  A  t4=90 
/A  1=121 14 
7a  2=144  35 
I A  -1=134  48 
I A  -2=150  51 
24A2-t,OT.  (?,=82  34 
*^'A-1-»=18010 
♦^Al-»=105  24 
t^A^■2=15215 


«  A  7=133"  33' 
t-»At-i=115  25 
t-iA*-J=107  3o 
*-2A*-2,ov.  v/,=12t3C 
*-i  A«-J,  ov.  t-»,=5<)  50 
aA-3-«=143  34 
1 A  1=120  32 
2  A  2=95  30 
-1 A -1=131  24 
-2  A -2=111  10 
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Cleavage :  /rather  perfect,  often  interrupted ;  i-i  sometimes  nearly  i)erfect ; 
£4  imperfect ;  <?  sometimes  eaay.  Crystals  usually  thick  and  stout.  Twins: 
composition-face  i4,  (f.  214).  Often  coarse  lamellar,  in  large  masses,  paral- 
lel to  0  or  iri.  Also  granular,  particles  coarse  or  fine ;  and  fibrous,  fibres 
oft^en  fine  and  long. 

B[.=5— 6.  G.=3'23— 3*5,  Lustre  vitreous,  inclining  to  resinous ;  some 
pearly.  Color  green  of  various  shades,  verging  on  one  side  to  white  or 
grayish-white,  and  on  the  other  to  brown  and  black.  Streak  white  to  gray 
and  grayish-green.  Transparent — opaque.  Fracture  conchoidal — ^uneven. 
Britde.  In  crystals  from  Fassa,  optic-axial  plane  iA ;  divergence  110°  to 
113°  ;  bisectrix  of  the  acute  angle  positive,  mclined  51°  6'  to  a  normal  to 
i4  and  22°  65'  to  a  normal  to  (?,  Descl. 

Ooinp,,  Var.— Bisilig^te  of  difTerent  protoxjrd  baseSi  under  the  general  fonnnla  ft  Si;  these 
bases  (B)  being  lime  (Oa),  magnesia  (Aig)}  protoxjd  of  iron  (]^eX  protozjd  of  manganese  (MnX 
and  sometimes  potash  (£),  soda  (^a),  and  oxyd  of  zino  (2n).  Usually  two  or  more  of  these  basea 
are  present  The  first  three,  lime,  magnesia,  and  protoxjd  of  iron,  are  most  common ;  but  Ume  ia 
the  onij  one  that  is  present  always  and  in  large  percentage. 

Besides  the  substitutions  of  different  protozyd  bases  for  one  another,  these  same  bases  are  at 
times  feplaced  by  sesquiozyd  bases  (^  Pe,  £ln),  though  sparingly;  and  the  silica  oocasionaUj  by 
alumina.  The  species  has  therefore  the  general  formula  (&',  fi)  (^i,  &*)*,  which  may  also  be 
written  (»,fi*)  (Si,  Xl*). 

The  varieties  proceeding  flrom  these  isomorphous  substitutions  are  many  and  diverse ;  and  thero 
are  still  others  depending  on  the  state  of  crystallization.  The  foliated  and  fibrous  kinds  early 
received  separate  names,  and  for  a  while  were  regarded  as  distinct  species.  Fibrous  or  columnar 
forms  are  very  much  less  common  than  in  hornblende,  and  lamellar  or  foliated  kinds  more  com- 
mon.   The  crystals  are  rarely  long  and  slender,  or  bladed,  like  those  of  that  species. 

The  name  Pyroxene  is  from  ttd^,  fire^  and  ^i¥Oi,  stranger^  and  records  Haiiy's  idea  that  the  mine- 
ral was,  as  he  expresses  it,  "  a  stranger  in  the  domain  of  fire,**  whereas,  in  fact,  it  is,  next  to  the 
feldspars,  the  most  universal  constituent  of  igneous  rocks.  This  error,  however,  was  more  than 
counterbalanced  by  Hauy's  discovery  of  the  true  crystallographic  distinction  of  the  spedes,  which 
led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  as  distinct 
species.  The  name,  therefore,  is  properly  the  name  of  the  species,  whUe  Augi1»  is  only  entitled 
to  be  used  for  one  of  its  varieties. 

The  most  prominent  division  of  the  species  is  into  (A)  the  nonr€Lluminou8 ;  (B)  the  cJutMnous. 
But  the  former  of  these  groups  shades  imperceptibly  into  the  latter. 

These  two  groups  are  generally  subdivided  according  to  the  prevalenoe  of  the  magnesia,  lime, 
protoxyd  of  iron,  or  protoxyd  of  manganese,  or  of  two  or  three  together  of  these  protoxyd  bases. 
Yet  here,  also,  the  g^dation  from  one  series  to  another  is  in  general  by  almost  insensible  ahadea 
as  to  composition  and  chemical  characters,  as  well  as  all  physical  qualities. 

I.   COKTAINING  UTTLS  OB  KG  ALUIOKA. 

1.  lAm^Magnesia  Pyroxene;  Malaooutb.  (Basaltes  spatosus,  y  hwit,  pt,  Cronstedi^  68,  1758. 
MalaooUt  AhOdgaaird  (Ann.  Oh.,  xxxil  1800) ;  Delameth.,  J.  de  Phys.,  11  249,  1800.  Alalite, 
Mussite,  Bonvoiein^  lb.,  409,  May,  1806.  Diopside  (fr.  Ala)  IT.,  J.  d.  M.,  xx.  65,  1806.  Wliite 
Ooocolite.  Traversellit  ScheercTf  Pogg.,  xciii  109,  1854.)  Color  white,  yellowish,  grayish- wbite 
to  pale  green.  In  crystals :  cleavable  and  granular  massive.  Sometimes  transparent  and  color- 
less. 6.=3'2— 3*38.  Contains  lime  and  magnesia,  with  less  than  4  p.  a  of  protoxyd  of  iron. 
Formula,  (Oa,  ftg)  SL  AnaL  1  corresponds  to  (iOa+jftg)  §1;  anal.  2-7  to  {i  Ca  +  i  &g)  Si= 
Silica  SS'?,  magnesia  18*5,  lime  26*8. 

a.  MdlaoolUej  as  originally  used,  included  a  bluish-gray,  grayish-green,  and  whitish  tranaluoent 
variety  flrom  Sala,  Sweden. 

b.  AlcUUe  occurs  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  clear  green,  usuallj 
striated  longitudinally,  and  came  originally  firom  Mt.  Oiarmetta,  in  the  Mussa  Alp. 

c.  JVaverseUiief  ftom  Traversella^  occurs  in  similar  long  glassy  crystals,  usually  rectangulax 
( planes  i-it  ui)j  much  striated  longitudinally,  often  dear  green  at  one  end  and  colorless  at  the 
other;  cleavage  parallel  to  ij  perfect 

d.  Musette  is  white,  grayish*white,  and  apple-green  (acoordmg  to  Bonvoisin's  original  deacrix^ 
lion),  and  occurs  in  prismatic  implanted  crystals,  and  idso  in  masses  made  up  of  aggregated  cry 9. 
talfl,  the  obtuse  prismatic  edge  rounded,  and  with  cleavage  parallel  to  the  baae.  Named  ftx>iu  tlit 
locality,  the  Mussa  Alp  (or  Novated  plane  of  the  Mussa^ 
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The  optical  diaracters  of  malaoollte  aie  as  stated  near  top  of  the  precedmg  page.  Descloizoaiur 
foond  the  axial  diyergenoe  in  a  crystal  from  Ala  for  the  red  rajs  as  observed  in  like  air.  Ill''  40' ; 
for  the  yellow  111*  20';  and  Hensser  obtained  for  the  same  112o  2*7',  \I2<>  12'. 

«.   WftHe  OoeooUie  is  a  granular  Tariety.    The  original  ooccolite  was  green. 

Named  McUacoUk  from  /iaXa«of,  soft,  because  softer  than  feldspar,  with  which  it  was  associated ; 
and  Diopeeide  from  6if^  twice  or  douW,  and  ixlm,  appearance, 

2.  lAme-Magnesia'hvn  Fyrooeene;  Sahutb.  (Halacolit  pt  of  auOicrs,  Diopside  pt  if.,  1.  a 
Bahlit  (fr.  Sala)  (TAndrada,  Scherer's  J.,  iv.  81,  1800;  J.  de  Phys.,11,  241,  1800.  Baicalit  (fr.  L. 
Baikal)  JUnovanXy  Crell's  Ann.,  IL  1793,  21 ;  Baikalit  KarsLj  Tab.  34|  74,  1800.  Funkito,  Dufl 
Hin.,  ill  trtl,  1847.  Goooolit  dPAndrada^  Schcrer's  J.,  it.  1800.  Protheite  (fr.  Zillerthal)  Ure, 
Asbestos  pt)  Color  grayish-green  to  deep  green  and  black ;  sometimes  grayish  and  yellowish- 
whito.  In  crystals;  also  deayable  and  grannlar  massive.  6.=S'25— 3*4.  Named  from  Sala  in 
Sweden,  one  of  its  localities,  where  the  mineral  ocoars  in  masses  of  a  grayish-green  color, 
baTiiig  a  perfect  deavage  parallel  to  the  basal  plane  (0).  Formula  (Oa,  &g,  ^e)  ^  In  anaL  9, 
Oa :  Mg :  Pe=2  :  1  :  2 ;  in  10,  11,  this  ratio=:4 :  3  :  1,  corresponding  to  Silica  58*7,  magnesia  IS'4^ 
lime  24*9,  prot  iron  8*0=100. 

&  JBaikaUie  is  a  dark  dingy  green  variety,  in  crystals,  deavable  like  the  preoeding  parallel  to 
O.    Named  from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

c  Profhetie  is  sombre-green,  in  crystals,  and  approaches  fassaite ;  from  Zillerthal  in  the  Ty^ 

d  ISvfikUe^  is  dark  olive-green  coocolite  from  Boksuter  in  Gothland,  having  a  larger  percentage 
of  ^e  tlian  lilg.  It  may  be  convenient  to  use  this  name  for  the  pyroxene  here  included  that  con- 
tains 10  p.  c.  or  more  of  protozyd  of  iroa 

€.  DiALLAOS.  (Diallage  pt  iT.,  Tr.,  89,  1801.  Hypersthene  pt  Bronzite  pt)  Part  of  the 
so-called  diallage^  or  thin-foliated  pyroxene,  belongs  here,  and  the  rest  under  the  corresponding 
division  of  the  aluminous  pyroxenes. 

Color  grayish-green  to  bright  grass-green,  and  deep  green ;  lustre  of  cleavage  surface  pearly, 
sometimes  metalloidal  or  brassy;  H.=4;  G. =3*2— 3*35.  Double  refraction  strong;  bisectnz 
negative ;  inclined  about  38''  to  a  normal  to  ui^  and  showing  therefore,  when  viewed  through  i^ 
a  single  system  of  rings  in  the  field  of  the  polarizing  instrument  (DescL) ;  the  nngle  36''  to  40*, 
observed  in  the  air  ( 24*" — 26^  in  oil)  in  the  diallage  of  Knockdallian  in  Scotland,  of  Zobtenberg 
and  Baumgarten  in  Silesia;  a  grayish  hypersthene-liko  mineral  in  large  folia  in  the  g^bbro  of  the 
Raben  coal  mine  near  Neurode ;  the  vanadiferous  bronzite  of  Genoa.  But  the  green  diallage  of 
Neurode,  analyzed  by  v.  Rath  (No.  4^  p.  219),  has  this  angle  about  49*  60' ;  and  so  also  that  of 
Bormio  in  Yeltlin ;  diverging  thus  from  ordinary  diallage  and  diopside.  With  this  variety  belongs 
part  also  of  what  has  been  called  hypersthene  and  hronzUe — the  part  that  is  easUy  fusibto. 
Common  especially  in  serpentine  rocks. 

Named  ftom  aioAAay^,  difference,  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  dia^age-like  mineral  smaragdiie,  constituting,  with  saussurite,  a  rock,  is  in 
part^  at  least,  amphibole  (q.  v). 

3.  Iron'Lime  Pyroxene;  HsDiiNBEiiaiTB.  (Hedenbergite  (fr.  Tunaberg)  JSsrs.,  Nouv.  Syst  Min., 
2oe,  269,  1819;  Hedenberg,  Afh.,  il  169.  Lotalite  (fr.  Lotala)  Severgin,  before  1814.  Bolophe- 
rit  Breith,,  Handb.,  682,  1 847.)  Color  black.  In  crystals,  and  also  lamellar  massive ;  cleavage 
easy  parallel  to  >-i ,  G. =3-6 — 8*58.  Contains  lime  and  protoxyd  of  iron,  with  little  or  no  magnesia ; 
formula  (Ca,  I'e)  §1  Anal,  correspond  to  (i  Ca+i  J^e)  §L  Named  after  the  Swedish  diemist^ 
Lndwig  Hedenberg,  who  first  analyzed  and  described  tiie  mineral  Loialite^  from  Lotala  in  Fin- 
land, is  in  black  lamellar  masses.  Beudant  gives  for  the  angles  of  hedenbergite  0  A  /=:100*  10' 
— 12',  /a  7=87*  15' ;  and  Breithaupt  for  the  Taberg  mineral  {Pyroxenus  diagonaiis  Brelth.)  / A  / 
=87*  28',  C7=73*  51'. 

4.  Lime-Mdgnesia'Manganese  Pyroxene;  Scheffbiotii  (Schefferit  J,  A,  Michaeison,  J.  pr.  CIl, 
xc.  107).  Color  reddish-brown.  G.=3-39.  Contains  lime,  magnesia,  and  protoxyd  of  manganese^ 
and  in  the  absence  of  zinc  diifers  from  jeffersonite.    Formula  (Ca,  &g,  Mn)  Si ;  from  Longban. 

The  Riehiente  of  Breith.  (B.  H.  Ztg.,  xxiv.  864,  1866)  is  near  schefferite  in  composition.  It 
occurs  in  adcular  crystals,  having  /a/=133*  38',  which  appears  to  be  the  angle/Ai-tfof 
pyroxene  (=133*  33'),  with  G.=2*826;  color  isabella-yellow,  rarely  pale  yellowish-brown,  and  is 
eadly  Aisiblo.  If  the  prismatic  angle  ia  lAui  of  pyroxene,  the  mineral  belongs  here.  Bill 
Tgelstrom  finds  a  very  similar  mineral  in  aspect  and  composition  at  Paisberg,  with  /A  7=124* : 
and  the  analyses  are  given  under  amphibole  (see  p.  234). 

6.  Limd'Iron'Manganese  Pyroxene,  Jl  variety  from  I^  Laach,  analyzed  by  Bischof^  is  here 
indnded. 

8.  Idme-Iron'Manganese-Zine  Pyroxene;  Jifrbsohitb  {KeaUng  <fe  Vanuxem,  J.  Aa  Philad.,  IL  194| 
1822).  Color  greenish-black.  Cr3rsta]s  often  vety  large  (3-4  in.  thickX  with  the  angles  generalU 
■wmded,  and  the  &oea  uneven,  as  if  corroded.    G.=3*36.    Contains  Ume,  magnesia^  protoxyd  of 
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Iron,  and  protozyd  of  manganeeei  with  oxyd  of  sine;  formula  (Ca,  l^e,  ftg,  Al.  2n)  SL    Naaed 
aCler  Mr.  Jefferson. 

IL  ALuioirous. 

t.  ^fumtnottf  lAmd'Magneaia  Pyroxene ;  Leuoauqitb  (Dana).  Color  white  or  grajish.  Oon- 
laiiis  alumina,  with  lime  and  magnesia,  and  little  or  no  iron ;  formula  (da^  ttg)  (Si,  ^1*).*  Looks 
like  diopaide.     H.=6*6;  G.=3'19,  Hunt    Named  from  Xt9€0f^  wkUe. 

8.  AkmUfwus  Lime-MagneaiO'Jron  Pyroxene;  Fassaitb,  Auam.  (For  jrn.  of  Av/yHe,  see  p.  212. 
Alao:  BaaaltLBche  Hornblende  pt  TTem.,  Bergm.  J.,  1792;  Baaaltine  Kitv)^  Min.,  L  219,  1794^ 
FhBsait  TTem.,  Hofitai.  Min.,  iy.  2,  110,  1817.  [Not  Fasaaite  Jhhmieu,  which  was  a  zeoUte.] 
ICadureite  Nttttal,  Am.  J.  Sci.,  v.  246,  1822=Amphibole  K  Seyhert,  J.  A&  Philad.,  ii.  139,  ISSl. 
Pyrgom  BreUJu,  Char.,  140,  1 832.)  Color  dear  deep-green  to  greenish-black  and  blade ;  in  orys 
tals,  and  abo  massive;  subtransluoent  to  opaque:  G.=3*25— 3*6.  Optical  characters  as  for 
malaoolite.  Contain  protozjd  of  iron,  with  lime  ana  magnesia;  general  fonnnla  (Ca,  Mg,  ^e)  (§1, 
Sl»). 

a.  FaesaUe  (or  Pyryom).  Indudes  the  green  kinds  found  in  metamorphic  rodcs.  Named  firom 
the  locality  at  Fassa  in  the  Tyrol,  which  affords  deep-green  crystals,  sometimes  pistadiio-green, 
.tike  the  epidote  of  the  locality.    Pyrgom  was  so  named  from  ««pyu^a,  a  Unoer, 

5.  AugUe.  Indudes  the  greenish  or  brownish-blaok  and  black  kinds,  occorring  mostlj  in 
•  eruptiye  rocks,  but  also  in  metamorphia    Named  from  dvyii^  lustre. 

The  Augite  of  Werner  (and  Yolcanite  DektmeOu)  induded  onlj  the  blade  mineral  of  igneous 
iitxsks — ^the  volcanic  schorl  of  earlier  authors. 

c.  Aluminous  Diallage. 

9.  Aluminous  Iron-Lime  Pyroxene;  Httbsonitb  {Beck,  Min.  N.  T^  405. 1842).  Lamellar  or.deav- 
i  able  massive.    Color  black.    Streak  green.    Often  has  a  bronze  tarnish.    G.=3'6,  Beds;  3*43 — 

3*46,  Brewer.    Contains  lime  and  protoxjd  of  iron,  with  but  little  magnesia;  formula  (Ca,  i'e) 
'  (Si,  £1*).    Named  from  the  Hudson  river,  in  the  vidnitj  of  which  it  occurs,  in  Cornwall,  Orange 

b,  Polylite  of  Thomson  (Min.,  I  496,  1886)  may  be  the  same  compound.  It  is  described  as 
•deavable  massive;  G.= 3*281 ;  H.=6— 6'5 ;  color  blade;  opaque;  and  is  stated  to  come  from  a 
bod  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  such  bed  of  ore  exists. 

Appendix, — 10.  AsBBSrua  Asbestus  is  a  finely  fibrous  variety,  with  the  fibres  easily  separable 
and  usually  flexible.  But  most  asbestus  belongs  to  the  spedes  hornblende^  whidi  tends  more  to 
run  into  fibrous  forms. 

It  is  difficult  to  distinguish  the  hornblende  asbestus  from  the  pyroxene,  except  by  noting  ita 
.  iBSodation  with  known  varieties  of  one  or  the  other  spedes ;  and!  this  method  is  not  firee  from 
loubt    See  further  under  Hoenblbndb  for  description,  analyses,  and  localities  of  asbestos. 

11.  Breislakite  {Brocchi^  Cat  di  una  raccolta  di  Bocce,  28,  60,  70,  192,  1817;  Oychpette^  in 
■  DescL  Min.,  66,  1862).  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo-di-Bove.  Its  crystal- 
v(ographio  identity  with  pyroxene  has  been  shown  by  Chapman  (Phil.  Mag.,  xxxvil  444,  ]850y. 

rhe  particular  variety  of  pyroxene  to  which  it  belongs  has  not  been  ascertained,  as  no  analysts 
.of  it  has  been  made.    Named  a/tor  Breislak,  an  Italian  geologist 

12.  LavrojfUe  (Lawrowit,  Yanadin-Augit,  Eokscharof,  Bull.  Ac  St  Pet,  xi.  "78,  1866)  Ss  aa 
ilumina  pyroxene,  colored  green  by  vanadium,  from  the  river  Sludianka,  beyond  Lake  Baikal, 

'Where  it  occurs  coarse  granular  massive  with  quartz,  and  also  in  small  imperfect  crystala. 
Cleavage  affords  the  prism  87"  7' ;  and  there  is  the  usual  lamination,  from  compound  structure 
^parallel  to  O.  The  color  is  fine  emerald-green.  It  contains  besides  silica  some  alumina,  iron, 
aime,  magnesia,  and  a  trace  of  manganese  and  vanadium ;  but  no  analysis  has  been  made,  so  that 
'its  exaotiplaoe  among  the  pyroxenes  is  not  certain. 

L  OoNTAiHiire  irriLi  or  xo  AmimrA. 

1.  liime^Mitgnesia  Pyroxene ;  Malaeolite.  Analyses:  1,  Nordenskioid  (Sdiw.  J.,  xxxL  457)-  2. 
H.  Rose  (ib.,  xxxv.  86);  3,  T.  Waohtmeister  (ib.,  xxx.  334) ;  4,  Hermann  (J.  pr.  C^  xxxvii  190V 
5,  H.  Boee  (Schw.  J.  xxxv.  86,);  6,  Bammelaberg  (J.  pr.  CL,  Ixxxvt  340);  7,  P.  J.  Wiik  (ArrMpew 
a  Act  Soc.  Fenn.,  vL);  8,  Bonsdorff  (Schw.  J^  xxxL  168);  9,  Kussin  (Bamm.,  4th  SuppL,  13) 
*.«,  Wackenroder  (Kastn.  Arch,  xiil  84);  11,  Brunner  ( Jahrb.  Mm.,  186, 1856);  12,  Range  (Ramm 
IGn.  Ch^  462);  13-16,  T.  a  Hunt  (Rep.  G.  Can^  1868,  467,  4fi8);  16, Radnor (ZS. O.,  xviiL  897^ 
.7,  Mere  (N.Ges.  Zurich,  48,  1861):  »       -^       t       /i  \        n  i 

&        Si       t'e        ftn       ttg        6a         fi 

I    Pacgas,^-^      56-40     2-60        2-83      22-67      16*70     ^,  Sn  0-43=:09-48  H 

t   Lnno^ban,  ywA.       56*32     9e2-16llnl*59      16-99      23-01     — rz9907  Bo«a» 
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Si 

X! 

te 

Ail 

fig 

Ca 

ft 

67*40 

0-48 

16*74 

28*10 

=l>7-b7  Wacht 

4.  Achmato'sk,  wh. 

63-97 

a-00 

0-67 

17-86 

25*60 

=100  Herm. 

6.  Orraarvi,  w. 

5484 

1*08 

2-00 

1800 

24*94 

:.=  ]  00-66  Boae.  . 

6.  GulBio 

7.  Lupikko         (i] 

65-11 

0*64 

18*39 

25*63 

1  62-40 

1*84 

2-29 

17*93 

22-65, 

]^a  1-20,  i  0-87 =98  68  W 

8.  Tammaro,  toh 

64-83 

0*28 

0*99 

18*66 

24*76 

ft  0-82=99-78  Bonsd. 

9.  BrazU 

66*61 

1*20 

17-82 

2611 

—99-74  KuBflin. 

10.  Zillerthfl],  wK 

54-16 

0-20 

2-61  fin  018 

18-22 

24*74 

=  100  Wack. 

lU  Sa88grat,ta. 

66-13 

^_ 

2-02 

tr. 

1620 

26*78 

=100*86  Brunner. 

12.  Betsbanya 

66*08 

1-38 

17-36 

26-06 

13.  Ottawa,  C,  w7l 

64-60 

1-98 

18-14 

26-87 

0*40=100*89  Hunt 

14.  CalametL,  ynA. 

64*90 

16-76 

27*67 

0-80=100-13  Hunt 

16.  High  Falls,  0.,^. 

64*20 

3*24 

17*02 

26-65 

0*46=100-66  Hunt 

le.  Grenville,  0. 

62-64 

8*06* 

19-85 

24*64 

= 100*119  Bedner. 

17.  Zermatt 

64*74 

3-45 

17*82 

2290 

0-58=99*49  Men. 

•With 

tome  alnmlitt;  the 

spedmc 

n  aasoeUtad  with  Eosoon. 

Na  1,  crystals,  G.=8-267  -,.  2,  fr.  Longban  in  Wermland;  3,  fr.  Tjotton  in  Norway ;  4,  a.=3*S8 

5,  fir.  Finland;  7,  ib.,  a=8-216;  8,  lb.;  9,G.=3-37;  11,  fr.  the  Alps;  13,  fr.  Canada^  G.=3*26- 
3*27 ;  14^  fr.  Canada,  with  Eozoon;  16,  ib.,  G.=3-273---3*276. 

2.  JUm&'Magnesia'Iron  Pyroxene;  SahliU;  Ikmkite.    1,  H.  Bose  (Schw.  J.,  xxxv,  86);  2,  Beu- 
terakiold  (Jahresb.,  zzt.  362) ;  3,  Hisinger  (Afh.,  iii.  291);  4,  Arppe  (Anal.  Finsk.  Min.,  22);  6, 

6,  A.  Erdmann  (Ak.  H.  StDckh.,  1848);  7,  Wincheubaoh  (Bamm.  Min.  Oh.,  462);  8,  Banunels- 
berg(ib.,  462);  9,  G.  T.  Bowen  (Am.  J.  Sd.,  v.  344);  10,  Erdmann  (L  a);  11,  Payr  (Ber.  Ak. 
Wien,  zzT.  660);  12,  13,  H.  Bose  (L  c);  14,  v.  Hauer  (Ber.  Ak.  Wien,  zii  714);  15,  Schulta 
(Act  Fenn.,  1866);  16,  Bammelsberg  (J.  pr.  Ch.,  IzzzrL  351);  17,  Funk  (Jahresb.,  1844,  862)) 
18,  Seybert  (Am.  J.  Sd,  v.  116);  19,  H.  Bose  (L  c.);  20,  C.  W.  0.  Fuohs  (Jahresb.  Min.,  »62 
802): 


Longban,  ywK 


64*86 

68*66 

54*18 

Pargas.  gyh-gn,  52*07 

Tnnaberg,  gn.      54*13 

"         gn,      68*82 

Meseritz,  gn,        64*46 

Edenyiile,  gnh,-b.  65*01 

9.  N.Hav'n,Ot,iSa^53-l2 

JO.  Tunab.,  Cbcc.,  pn.  53*60 

It.  Oberrochlitz,ii;^  66-03 

12.  Dalecartia,  gn.     64*56 

18.  •'  "         6408 

14.  Boksater,  J^fnAiL    68-81 

15.  Finland,  gn,         62*00 

16.  Kaiserst,  dk.  gn.  48*02 

17.  Nordmark  52-17 
1&  L.  Ghampl,  gn.    50*83 

19.  Taberg,  bk.  68-36 

20.  Badauthal,&Ai.(})  61*78 


£1 

*e 

An 

ftg 

Oa 

^ 

0*21 

4*44 

16-49 

23*57 

0*42=99-99  Bose. 

0-26 

4*48 

1-87 

16*27 

23-86 

=100-29  Bout 

1-46 

2*18 

17*81 

22*72 

l-20=99-64  Hisinger. 

0-64 

4*54 

19-52 

21*U3 

0-90 

8*69 

0*30 

15-01 

25-15 

0*68=99-81  Erdm. 

0-95 

7-96 

0-89 

12*20 

28*55 

0*54=99*90  Erdm. 

2-46 

3*78 

0-78 

14*39 

24-01 

=99*83  Wincb. 

4*95 

16-95 

22-80 

0-86=100*07  Bamm. 

1-06 

6*01 

0*60 

14*50 

23-62 

0*47=99-38  Bowen. 

0*76 

9-74 

1*90 

13*59 

2042 

0-27=100*18  Erdm. 

4-84 

8-16 

16*71 

20-72 

=99-46  Payr. 

0-14 

8-14»n0*73 

15-25 

20*21 

=99-02  Bose. 

10*02 

0-61 

11-49 

28*47 

=99*67  Bose. 

10-01 

8-00 

27*50 

0*29=99*61  Hauor. 

0*86 

12*45 

0-80 

10-15 

22*50 

=98*75  SchultB. 

2*67 

13-57 

1-28 

9*74 

25-34 

=100*62  Bamm. 

0-42 

16*12 

1-61 

7*06 

22*00 

=99*88  Funk. 

1*58 

20-40 

tr. 

6-83 

19-33 

0-67=99-09  Seybert 

17*38 

0*09 

4-99 

22-19 

=98-01  Bose. 

2-48* 

16-91 

7*03 

2100 

0*04,  ^a  0*19,  K  0-29=99-47  9. 

•  IndadesFes  0*1*20. 

Ko.  2,  G.=8-27;  4,  crystals;  5,  G.=3-86;  8,  cryst,  G.=3-294;  9,  deavable  massiye,  G. 
=r,Vl27— 3-294:  10,  G.=3-30— 3-37;  11,  G.=3-395;  12,  13,  fr.  Bjormyresweden ;  14,  fr.  E 
Gothland;  16,  fr.  L  Afvensor;  16,  occurs  mixed  with  scolopsite;  18,  G.=3-877. 

3.  Inm-Lima  Pyroxene;  HecUnbergUe.  1,  H.  Bose  (8chw.  J.,  I  c);  2,  Wolff  (J.  pr.  Ch.,  xuit. 
S36);  3,  Bochting  (Za  Nat  Ver.  HaUe,  vil  67): 


Si 

te 

fig 

Ca 

1.  Tnnaberg,  Eed, 

49*01 

26-08 

2*98 

20-87=98-94  Bose. 

2.  Arendal,  Nc 

47*78 

27-01 

22-96=97-74  Wolft 

8.  D.  la  Garde 

52*28 

27*47 

7*46 

12*84=100  Sodbiinf. 

Va  2,  G.=3*467 ;  8,  fr.  •'Melaplqrre.'' 
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4k  lAmC'Maiineeia'Manganese  Pyroxene;  Sch^erUe,    Analysis:  ^Qchaelson  (L  a) 

Si       Fe      te       An      Mg      Oa        ^ 
62*31     8*97     1*63     10-46     1086     19*09    0-60=98*92 


.   LLongban 

ft.  JAme'Iron-Manganese Pyroxene,    Analysis:  Bischof  (Lehrb^  iL): 

Si       21       J'e      Jbi     %      Oa      ffa      £: 
L.  Leach         60*83    2*16     13*60    7*56    8*42    21*73    0*38    0*98=100*56  Bischrt 

C  JAme-^vti'Manffanese'Zinc  Pyroxene;  J^feraoniie,   Analysis :  Hermann  (J.  pr.  Ql,  ^tIL  18) 

Si       Xl      f^e       An     2n     lifg      Oa       fi 
49*91    1*93    10*63    7*00    4*39    8*18    16*48    1*20=98*62  Hermann 

IL  ALmaKons  Ptbozenb. 
7.  LSuM-Magmesia  P.;  LewstMgiie,    Analyses:  T.  &  Hunt  (Bep.  G.  Oan^  1868, 1868) 


Si      Si 

Fe 

Ag 

Ca        ^ 

1.  Bathnrat,  0. 

51*50    6-15 

0-36 

17-69 

23-80    1*10=100*59  Hant 

2. 

60*90    6*77 

0*36 

18*14 

23*74    0*90=100-45  Hunk 

8.  Lime-Magnesia-Iron  P.;  FassaUe^  AugUe,  Analyses:  1,  Eudernatsch  (Pogg.,  xzzvil  577);  S 
Delesse  (Ann.  d.  M^  lY.  zii  293);  3,  Richter  &  Scbeerer  (Sachs.  Oes.  Leipsic,  d.  93,  1858);  4^ 
Barthe  (Gh.  Centralbl,  ii.  712);  5,  Haughton  (Dublm  Q.  J.  Sci.,  y.  95) ;  6,  Kudernatsch  (La);  Y, 
Klaproth  (Beitr.,  y.) ;  8,  Kudernatsch  (L  c.) ;  9,  Wedding  (Za  G.,  x.  896) ;  10,  Rammclsberg  (ib^ 
XL  497) ;  11,  Klaproth  (L  c.) ;  12,  Kudernatsch  (L  a);  13-l^  y.  Waltershausen  (Vulk.  Gest,  107- 
110);  16,  Rammelsberg  (Pogg^  ciil  436);  17,  Kudernatsch  Q.c)\  18-20,  Rammelsberg  (Pogg;, 
IzxxiiL  458,  ciil  437);  21,  Waltershausen  (L  c.,  p.  110);  22,  T.  a  Hunt  (Bep.  G.  Gim^  1863, 
468) ;  23,  Tobler  (Ana  Gh.  Pharm.,  zoL  230) : 

A 

=99-26  Kudernatsch. 

2*26=98*61  Delesse. 

=99*77  R.  A  a 

0-73=99*27  Barthe. 

0*60,  Iffa,  fe  0*66=100*16  EL 

=99*60  Kud. 

0*26=96-02  Klapr. 

=99*91  Kud. 

,  3Pe  2*73=99*39  Wedd. 

,  Pe  «9idL= 100*16  Ramm. 

=97*65  Klaproth. 

=98*66  Kud. 

0*28=10002  Walt 
0-49=99-94  Walt. 
0*51=99-85  Walt 
0*43,  Fo  3*86=99  53  Etamm. 

=99*26  Kud. 

=100*08  Ramm. 

,  Pe  2*36=99*24  Ramm 

,  IPe  0*95=99*89  Ramm. 

=100  Walt 

0*60,  ]?ira  0-74,  t  «r. =100*1 1  H. 
1*08,  SaaiS,  fc  0-66=  100-72  T. 

Nos.  1-5,  fr.  metamorphio  rocks;  6-23,  fir.  emptiye  rocks.  2,  fr.  Temnay,  making  with  yo6g;ite 
a  so-called  porphyry,  G.=8'135;  8,  yar.  pyrgom,  G.=s3-294;  4,  G.=8*S95;  6,  the  augite  of  a 
metamorphic  dolerite  on  Loch  Scayig  in  Skye;  6,  G.=3*347;  12,  G.=3*40;  IS,  G.=2-886;  14^ 
G.=3-2r)4;  15,  G. =3*228;  16,  G.= 3*376;  18,G=3-380;  19,  G. =8*348;  20,  G. =3*361 ;  22,  in 
dderite,  G.=3*341. 

9.  Iron^Uma  P.  {with  liiUe  Magnesia).  Analyses:  1,  Deyille  (Et  Teneriffe,  1848);  2,  Hocd^ 
■tetter  (J.  pr.  0%  xxriL  376);  3,  4^  Smith  in  Brush  (Am.  J.  8cL,  IL  xri  869);  6^  Thomwm  (^in. 
L495): 


Si 

M 

*e 

lin 

Ag 

Ca 

I.  Fassathal 

60*16 

4-02 

12*04 

13  48 

19*67 

2.  Vosges 

49*16 

6*08 

7*19 

ir. 

16*95 

18*87 

3.  Trayorsella 

61*79 

4*03 

7*57 

17  40 

18-98 

4.  Zillerthal,  gn. 

48-47 

8*22 

4*80 

15-59 

21-96 

5.  Skye 

60*80 

3*00 

9*61 

1*08 

15*06 

19*35 

6.  Rhone,  bJefL-gn,  (})  60*42 

6*58 

7-40 

16*82 

18*78 

7.        *'          *' 

62-00 

5*76 

11*02 

0*25 

12*75 

14-00 

8.  Yesuyins 

60*90 

6-37 

6-26 



14-43 

22*96 

9.         "        of  1631 

48*86 

8*63 

4-54 

<r. 

14*01 

20*62 

10.        "        of  1868 

49*61 

4*42 

9-08 

14*22 

22*83 

11.  Frascati 

48*00 

6-00 

10*80 

1*00 

875 

24*00 

12.  Etna 

60-55 

4*85 

7*96 

18*01 

22*29 

13.     "    hk.              J  47-68 

6-74 

11*39 

0*21 

12*90 

20*87 

14.     "    gnhrbh 
16.     "    MascaU 

61*70 

4*38 

4*24 

21*11 

18*02 

49*69 

6*22 

10*76 

14*74 

18*44 

16.     "    Mt  Rossi 

47*38 

6*52 

7*89 

010 

15-29 

19*10 

17.  Eiffel 

49-39 

600 

7*39 

13*93 

22*46 

18.  Hartlingen 

47*52 

813 

1302 

0*40 

12*76 

18-25 

19.  L.  Loach 

60*03 

872 

6*66 

0*15 

13*48 

22-85 

20.  Schima,  Boh. 

61*12 

3-38 

6-46 

2-63 

12*82 

23*54 

21.  Iceland 

49*87 

6*05 

6*92 

16*16 

22*00 

2-2.  Montreal,  hk. 

49*40 

6-70  Pe  7-88 

13*06 

21*88 

23.  Kaiserstuhl,  hn. 

44*40 

7*83 

11*81 

0*11 

10*15 

22*60 

Digitized  by 


Google 


BISnjOATKS. 


219 


3! 

L  Teneriflb 

48-06 

S.  Azores 

60-40 

3.  Biidaottite 

39-80 

4.          " 

38-68 

5.  I^ayliie 

40-04 

21  to  iin  iSg      Ca       A 

4-18  23-41  9-40  14-96  =100  Devflle. 

2-99  22-00 2-40  21-10  0-30=9919  Hochst 

9-78  80-40  0-61  2-98  10-39  1-95,  ]f^a  1-66,  ii  2-48=99-61  &  ft  B 

11-05  80-67  0-62  8-02  10-82  1-95,  ]fra,fe  416=100-17  a  A  B. 

9-42  34-08  6-60  11-54  0-40=102  08  Thomson. 

Kos.  1,  2,  fir.  Yolcaido  rocks;  3,  6,  ft.  metamorphic.     1,  GI-.=8-179. 

m.  DiALLAGB  AND  PSBUDO-HTPSBSTHEHE. 

S  e.  Ckmtttining  little  or  no  Alumina,  Analyses :  1-6,  v.  Bath  (Pogg^  zcr.  683) ;  6,  Hermam 
(BnU.  Soa  Nat.  Moscou,  1854,  273). 

8  c.  Akimimms,  Analyses :  7,  v.  Bath  (ZS.  Qt^  iz.  246) ;  8,  9,  Begnault  (Ann.  d.  M.,  in.  ziil 
101);  10-12,  Kohler  (Fogg.,  xiiL  101);  1 3,  Bammelsberg  (Min.  Ch.,  464);  14,  Kohler  (L  a);  16, 
V.  Kobell  (J.  pr.  Oh.,  xx.  472);  16,  A.  Streng  (B.  H.  Ztg.,  ?ndiL  54);  17,  Delesse  (Ann.  d.  M.,  IV. 
xri.);  18,  Schafhautl  (Ann.  C^l  Pharm.,  li  254);  19,  20,  A.  Streng  (L  a);  21,  Seybert  (J.  Aq 
Philad.,  ii.141): 


Si  21 

1.  aiatz,  ywh.'gn,        60-84  — 

3.      '"      akgn.          6000  0-42 

8.      «          "                61-78  1-12 

4^  Keurode,  bk,  Byp.  68*60  1-99 

6.  Bkye,        "      "      61-30  0-76 

&  Acbmat'sk,  DiaU,    61-47  11 6 


te 
8-47 
8*64 

10-97 
8-95 

18*92 
1*80 


Kn 


0-28 
0-26 


7.  Marmorera  49-12  3*04 

8.  Piedmont,  DiaU.  50  05  2*58 

9.  Ural,  "  62-60  327 

10.  Florence,      "  63-20  2*47 

11.  Harz,  "  53-71  2*82 

12.  Baste,  ^.-^n.  62-88  2*82 

13.  "  "  62*00  8-10 

14.  Salzburg,  ^  61*34  489 

15.  •*         gy,  60  20  3-80 

16.  Hanburg,  JHcUi  62-84  4-66 

17.  Odem,  "  49'3C  6  50      9-43 

18.  Genoa,  met  Di.  4950  6*55      3*28 

19.  Harsburg.  Hyp,  5-2*84  805      8*84 

20.  "  "  51*26  3-62      911 

21.  Wilmington,  "  52-17  400FelO*73 


n-45     

11.98     

6*85     

8-67    0*38 
808 
8*40 
9*36 
8-23 

8-40      

9-41 

0-61 


Mg 
16-86 
16-87 
16-58 
18*08 
14-86 
16-63 

16*83 
17-24 
16-48 
14-91 
17-56 
17-68 
18*51 
16-69 
16*40 
16*05 

17*61 
14*12 
15-68 
16-69 
11-38 


21*86 
21*11 
20-04 
2106 
20*16 
27*81 

18-64 
16-63 
20*44 
19*09 
1706 
17-40 
16*29 
18-28 
20-26 
18-16 

16-48 

18*12 
19*18 
1918 
20*00 


l'23=98-76  Bath. 
1-69=97*63  Bath. 
0-22=99  71  Bath. 
0-86=99-82  Bath. 
0*21=101*44  Bath. 
2-39=100*26  Herm. 

1-46=98-94  Bath. 
2-18=99-61  Begnault. 
1*69=99-68  Begnault 
1-77=100-49  Kohler. 
1-04=100  27  Kohler. 
106=  100-24  Kohler. 
1-10=100  36  Bamm. 
2-11=100-04  Kohler. 

=99-06  KobelL 

3-29,  alk.  0*39,  ^q  1-84,  ^  0*09, 
ti  0-22=101*85  Streng. 
0*85,  <9r  0*?.0=98-93  Delesse. 
1-77,  V  3-66,  Na  3-76  Schafli. 
0*66=99-65  Streng. 
0*34, 3Pe  1*03=101 -23  Streng. 
1*27=99-50  Seybert. 


No.  1,  fr.  gabbro,  G.=8*249;  2,  ib.,  G.=3*244;  8,  ib.,  G.=3*245;  4,  ib.,  G.=3*886;  6,  ft 
hypersthene  rock,  G.=8*343:  6,  G.=3*21,  H.=4*5;  7,  fr.  gabbro  of  Graublindten,  G.  =8*263;  8, 
met  diallage,  G.=8-261  ;  9,  met  diallage,  fr.  serpentine;  lu,  fr. gabbro,  G.=8*2o6;  12,  fr. gabbro, 
G.=8*23;  13,  fr.  gabbro,  G.=8-300;  14,  G.=8*2»;  15,  G.=3-2;  16,  fr. gabbro;  18,  vanadiferous 
bronzite,  G.=8-25;  19,  20,  fr.  gabbro,  pseudo-hypersthene ;  21,  psendo-hypersthene,  assoa  with 
quartz,  G.=3'25 ;  KB.  Ais. 

P3rr.,  etc — Yaiying  widely,  owing  to  the  wide  variations  in  composition  in  the  difTerent  varie- 
ties, and  often  by  insensible  gradations.  Fusibility,  from  the  almost  infusible  diallage  to  8*75  in 
diopside ;  3*6  in  sahlite,  baikalite,  and  omphadte ;  3  in  je£fer8onite  and  augite ;  2*5  in  hodenberg- 
ite.  Varieties  rich  in  iron  afford  a  magnetic  globule  when  frised  on  charcoal,  and  in  general  their 
fusibility  varies  with  the  amount  of  iron.  Jeffersonite  gives  with  soda  on  charcoal  a  reaction  for 
sine  and  manganese ;  many  others  also  give  with  the  fluxes  reactions  for  manganese.  Most  vari- 
eties are  unacted  upon  by  acids. 

Obs. — Pyroxene  is  a  common  mineral  m  crystalline  limestone  and  dolomite,  in  serpentine,  and 
in  volcanic  rocks ;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks  and 
metamorphic  schists.  The  pyroxene  of  limestone  is  mostiy  the  white  and  light  green,  or  gray 
varieties ;  that  of  most  other  metamorphic  rocks,  sometimes  white  or  colorless,  but  usually  green 
of  different  shades,  from  pale  green  to  greenish-black,  and  occasionally  black ;  that  of  serpentine 
\b  somftimos  in  fine  crystals,  but  often  of  the  foliated  green  kind  called  diallage;  that  of  eruptior 
XckM  JA  tl  e  black  to  greeniflh-black  augitc 
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In  limestone  the  assodatos  are  often  hornblende,  scapolite,  garnet,  orthodase,  aphei.e.  phlogo 
pite,  and  sometimes  brown  tourmaline,  chlorite,  talc,  sircon,  spinel,  rutile,  etc  ,*  and  in  other 
metamorphic  roclrs  mostly  the  same.  In  emptive  rocks  the  crystals  are  imbedded,  and  often  ooeiit 
with  similarly  disseminated  chiysoHte,  crystals  of  orthodase,  sanidin,  labradorite,  leudte,  etc. 

Pyroxene  is  an  essential  constituent  of  many  rocks.  Pyroxmyte  is  a  metamorphic  rock  ci  nsis^ 
ing  mainly  of  compact  pyroxene  of  the  Sahlite  section.  Lkenolyk,  from  the  borders  of  Lake 
Lherz,  in  the  department  of  Ari^  in  France  (described  by  Gharpentier  and  Duflrdnoy  as  a  varietj 
of  pyroxene),  is  a  green  pyroxenic  rode.  (For  oonstitntion,  soe  under  Spdiel.)  l^roxenc  along 
with  labradorite  constitutes  the  dark  gray  and  green  to  black  eruptive  rock  called  doteryte^  which 
often  contains  also  magnetic  iron  ore  in  grains ;  and  with  labradorite  and  chrysolite,  the  related 
rock  bagaU.  DoUriiic  and  hoMiUc  laivaa  have  the  same  composition.  With  leudte  it  forms  the 
leuciiophyr^  the  common  igneous  rode  of  Yesuvius ;  and  with  nephelin,  nepJtdinyte  or  ntphdu^ 
doleryte^  another  Italian  igneous  rock.  The  pyroxene  of  these  igneous  rocks  is  the  black  yariety 
imgUe ;  and  it  often  occurs  in  distinct  crystals  of  the  forms  In  figs.  203-200.  Many  kinds  of  tafe^ 
and  the  earthy  basaltic  rock  called  wacke  (either  a  rarlety  of  tufb  or  a  decomposed  basalt  or 
doleryte)  often  consist  largely  of  crystals  or  grains  of  augite. 

JHaUagt  occurs  generally  in  serpentine  or  steatitic  rocks. 

Many  foreign  localities  of  pyroxene  have  already  been  briefly  indicated  (pp.  214-219).  The 
crystals  of  Ala  in  Piedmont  are  associated  with  garnets  and  talc  in  veins  traversing  serpentine ; 
and  the  more  transparent  are  sometimes  cut  and  worn  as  gems. 

In  N.  America,  it  occurs  in  i/atn«,  at  Raymond  and  Bumford,  diopside,  sahlite,  etc. ;  at  Beer 
Isle,  diallage  in  serpentine.  In  Vennomt^  at  Thetford,  bla<^  augite,  with  chrysolite,  in  boulders 
of  basalt.  In  Maas.^  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quarries,  same,  good; 
Wcstfield  and  Blanford,  diallage  in  serp.  In  Conn.,  at  Oanaan,  white  cryst  2-3  in.  long  by  1-3 
in.  broad,  in  dolomite;  in  Trumbull,  large  green  cryst.  ui  limestone ;  in  Reading,  on  the  turnpike 
near  the  line  of  Danbiuy,  small  transp.  cryst^  and  granular ;  at  Watertown,  near  the  Kaugatudc, 
white  diopside.  In  N.  York^  in  K.  Y.  0>.,  white  cryst.  in  dolomite;  at  Warwick,  fllne  crysk 
(descr.  and  fig.  by  v.  Rath,  Fogg.,  cxl  263) ;  in  Westchester  Ck).,  white,  at  the  Sing-Sing  quarries; 
in  Orange  Oo.,  in  Monroe,  at  Two  Ponds,  oiyst,  often  large,  with  scapolite,  sphene,  eta,  in  lime- 
stone; 3  m.  S.E.  of  Greenwood  ibmaoe,  sahlite  with  ooccolite;  |  m.  E.  of  same,  in  cryst.  with 
mica  in  limestone,  one  6  ia  long  and  10  in.  in  circ. ;  1  m.  W.  of  Ooffee*s  Hotel  in  Monroe,  blad[ 
coocolite;  2^  ul  N.  of  Rdenville,  gray  cryst.;  1  m,  N.W.  of  Bdenviile,  black  cryst.  in  limestone; 
in  Cornwall,  the  var.  hudaonUe;  near  Amity  and  Fort  Montgomery,  gool;  in  Forest-of-Dean, 
lamellar,  green,  and  bronze-colored,  with  black  ooccolite ;  in  Putnam  (3o.,  near  Patterson,  grayish- 
white  cryst,  abundant;  at  Rogers'  Rock,  L.  George,  massive  and  granular  (cocoolite),  gray, 
green,  brown ;  near  Oxbow,  on  Vrooman  Lake ;  in  Lewis  Co,  at  Diana,  white  and  blade  cryst. ; 
in  St.  Lawrence  Co.,  at  Fine,  in  large  cryst;  in  Essex  Oo.,  near  Long  Pond,  cryst  (fl  213),  also 
beautiful  green  ooccolite ;  at  Willsboro',  green  cocooHte  with  sphene  and  wollastonite.  In  N,  Jet* 
sey,  in  Franklin,  good  cryst  In  Pcnn.,  near  Attleboro*,  cryst  and  granular ;  in  Pennsbary,  at 
Bumett^s  quarry,  diopside.  In  Maryland^  Hartford  Oo.,  at  Oooptown,  diallage.  In  Detauoare,  at 
Wilmington,  a  hypersthene-like  variety  (anaL  21 X  Nuttal*s  Madwreiia,  In  Canada^  at  By  town, 
subtrp.  white  cryst,  l-l^  in.,  in  limestone;  at  Calumet  I,  grayish-green  cryst  in  limestono  with 
phlogopite,  some  appearing  to  be  altered  Eotnon;  at  the  High  Falls  of  the  Madawaaka,  cryst 
sometimes  1  ft  long  and  4  in.  wide,  having  cryst.  cf  hornblende  attached ;  in  Kildau,  as  a  rock  ; 
in  Bathurst,  colorless  or  white  cryst;  near  Ottawa,  in  large  subtrp.  cryst,  in  limestone;  at 
Grenville,  dark  green  cryst,  and  granular;  at  Montreal,  Rougemont  and  Montarvelli  Mts.,  black 
in  doleryte. 

Alt— Pyroxene  undergoes  alteration  in  different  ways,  as  has  been  well  explained  by  Biacho^ 
and  many  species  have  been  instituted  on  the  material  in  different  stages  of  change.  In  the 
simplest^  there  is  only  a  taking  up  of  water,  producing  a  **  hydrous  augite."  The  water  found  in 
several  of  the  analyses  already  dted  may  be  from  this  source.  In  many  cases  a  loss  of  silica 
appears  to  attend  this  hydration ;  and  often,  al9o,  a  loss  of  one  or  more  of  the  bases  (of  which 
the  limo  and  iron  are  the  first  to  go),  through  the  dissolving  agenqy  of  waters  holduig  carbonio 
add,  or  carbonates,  in  solution.    Thus  may  come  the  following  substances : 

18.  Htdrous  Augite.  Analyses  1,  2,  3  of  an  altered  sahlite  from  Sala,  Sweden,  tho  three 
analjTses  made  on  different  fragments  of  the  same  piece,  by  H.  Rose. 

14.  PiOBOPHTLL  (Svanberg,  Pogg ,  L  662,  1839).  Also  from  Sa]a,.where  it  occurs  both  massiTa 
with  the  doavage  of  pyroxene,  and  fibrous,  of  a.  greenish-gray  color,  with  H.=2*6  and  G.i=2*76 
Analyses :  i,  Svanberg  (I  c).  Formula  deduced  ft  Si+f  ^  Kamed  from  n'p0f^  Mtfer,  and 
^vAXoi',  letrfi  in  allusion  to  the  odor  when  moistened. 

15.  Pyballolite  {Norden^kidH  Schw.  J.,  xxxi  389,  1820).  From  Fhiland,  where  it  ooeun 
mostly  in  limestone,  with  p3rroxene  and  scapolite.  A  pyralloUte  from  Sibbo  in  Finland  has 
been  named  VargasOe^  after  Count  Vargas,  Huot  Min.,  IL  676, 1841 ;  Wargaait  Qtrm,  Analyses: 
6,  Kordonskiold  (L  c.),  of  the  original  mineral  from  Storgord,  whitish  or  greenialk- white,  w'Ui 
H.=S*6-4^  G.=:2'58-2-78,  for  which  the  formuU  ttgSi+ifi  has  beer  wiitten;  6*14^  brer 
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1^  iippe^  Funil^ieliii,  Smiebeig^  and  Selin  (Anal  Finsk.  Ifin.,  85X  from  different  Finland  localk 
tiw--6^  laigi»  whitish  ciystato  from  Storgard,  G.=2-53;  7-10,  from  Kulla  quarry  in  KimiU>;  ^ 
vlutiah,  augiticin  atracture,  H.=3^4;  9  and  10,  whitish  and  earihjr;  11,  green  and  columnar, 
O.=3*70,  £L=3~4|  from  Takvedahohn;  12,  similar,  from  Skr&bbole;  13,  greenish  and  granular, 
with  6.=2'61,  from  Haapakyla;  14^  brownish  or  grayish-yellow  and  columnar,  U.=H,  G.=2*66^ 
from  Frogard.  The  crystalline  structure  is  that  of  pyroxene.  Named  frt>m  mpf  fire,  ixXns^  other, 
16w  ScBiLUR  8pab  in  part  (SchlUerstein  Wem^  Basiile  pt.).  An  impure  serpentine,  from 
Bute  in  the  Uan^  having  often  the  deavage  and  forms  of  pyroxene;  U.=3-5— 4:  G.=r2'd— • 
2'id;  hutre  metaJAio-pearly  to  subTitreous;  color  dark-green  to  pinchbeck-brown.  Analysis  15, 
by  KoUer  (Pogg;,  xl  ltf2j ;  16,  Bammelsberg  (Pogg^  xlix.  387).    See  further  Sebpentixb. 

17.  TiUTBBSBLUTB  {ScheereTj  Pogg.,  xciii.  109,  1854).  A  leek-green  mineral,  in  crystals,  hav- 
iog  the  form  of  pyroxene,  from  Traversella  in  Piedmont    Analysis :  17,  R.  Eicbter  (1.  c.). 

18.  Pttkabanditb  {Scheerer,  Pogg.,  xciiu  100,  1854).  Has  a  leek-ffreen  or  dark-green  color, 
lod  looks  like  unaltered  pvroxene,  having  the  ciystal  planes  I,ui,ut,  with  deavage  parallel  to 
K  It  is  from  Pitkaranda  In  Finland.  Analyses :  18,  B.  Bichter  (P(^.,  xciil  101  j ;  19,  Frank* 
iBhftufler.    Scbeerer  refers  here  part  of  pyrallolite  ^aL  20). 

la.  fiTRAKOwrmiB  (v.  Z^harmichj  Jahrb.  geoL  Eeichs.,  iv.  695,  1853).  Approaches  steatite. 
It  oocnn  in  greenish-yellow  cryitalB,  soft  and  greasy  in  feel,  with  G.=1'91.  Analysis:  21,  v. 
Haaer  (L  ^)l 

20.  MoNRADmi  {Erdnumn,  Ac.  H.  Stodch^  1842,  p^  108).  Probably  a  slightly  altered  pyroxena 
«  hombknde.  Described  as  occurring  granular  massive,  with  two  unequal  cleavages  mutually 
odioed  about  130°;  with  H.=6,  G.=3*2678;  color  yellowish,  honey-yeUow,  and  lustre  vitreous. 
Asalxsis:  22,  Erdmann  (L  a).  Formula  deduced  (Mg,  ^e)  Si  +  i  ^  From  Bergen  m  Norwaf 
Kamed  after  Dr.  Honnd. 

21     i'e     An 
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16.  " 
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19.  •* 

20.  •«  Storg.  60*06 
2L  OrafamtMs  53*42 
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Si 
60*35 

56-27 

56-48 

48-80 

56-62 

76-23 

56-9 

48-88 

58-87 

66-18 

55-17 

55*92 

67-49 

63-87 

4808 

41-48 

52*39 

61-25 

54-67 


0-45 

0-10 

l-ll 

3-38 

1-79 

1-4 

0-48 

1-79 

0-87 

113 

1-55 

l-ll 

0-34 

1-73 


te 
4*16 
5-13 
4-11 
6-86 
0-89 
0-72 
0-6 
1*55 
057 
1-83 
]'45 
1*86 
1-26 
2-18 
10-91 


6*49  16*61 
1-21  20-46 
0-41  12*71 
1-34  12*84 
5-67  1-68 
7-00  15-41 
8-56 


0-66 
0-99 


0-76 


0*09 
1-68 
0-69 

0-67 


0-83 
0-60 


%    Oa    a 

25-07     4*94    4-52=99*82  Bose. 
21-68  10-89     3-12=97-44  Bose. 
23-46    9*58    8*12=97-51  Bose. 
30*10    0-78    9-83=98-48  Svanb. 
23*38     5-68     3-68,  bit.  ft  loss  6*38  Nord 
11-65    2-56    7-10=100*05  Arppe. 
[28*7]    3-9      8*5=100  Arppe. 
24-72  10-69  12-33=99-41  Buneberg. 
18-.39  11-72     8*78=100-12  Selin. 

6-48=99*66  Furuhjelm. 

9-15  =  100-17  Arppe. 

7-56=101-03  Arppe. 

7-S0=100-«0  Arppe. 

7-32=100-64  Arppe. 

2-76  12-4a,  ^r  237  Kohler. 

10-13=101-95  Bamm. 

3-^9=100-09  Biditer. 

2-52=100  19  Bichter. 

2-8«)=99-19  Frank, 

4-62,  Pe  0-67=99-83  Sch. 
19*86=100  Hauer. 

4*04=100*40  Brdm. 


18-77 
26-85 
26-li 
30-05 
23-19 
26-16 
27-24 
14*41 
13-30 
12-50  14*42 

27-13    

2-94     1-37 
81-63      


6-53 
6-33 
6-34 
2-90 
3-74 


Hz 

9*17 


t  &  Hmt  has  analyzed  some  altered  pyroxenes  (Logan's  Bep.,  1863, 490)  from  Canada,  related 
f^otsfy  ia  oompoeitian  to  his  loganite  (which  is  sltered  hornblende ;  see  under  Hornblbndb)  ; 
ladalflo 

31.  HiDVOos  DuLL^OV  (L  a,  p.  469X  ^^^^  iQAy  ^  examples  of  other  alterations  of  the  species. 
^  following  are  his  analyses :  No.  1,  of  a  brittle  deavable-massive  mineral,  forming  a  bod  in  a 
^I^pont  of  apet^  in  North  Ehnsley,  having  the  deavages  of  pyroxene  perfect;  H.=3;  a.=2-538 
—2*539;  cdor  greenish-gray;  powder  unctuous.  No.  2,  a  similar  material  from  N.  Burgess, 
hiTisg  the  deavage  of  pyroxene;  a  waxy  lustre;  H.=:2^3,  and  <}.= 232— 2*35;  pale  grayish* 
^eea  color ;  an  unctuous  SoeL  Na  8,  a  coarse,  deavable,  bronze-colored  diallage,  forming  a  rode 
at  UasL  Na  4,  a  rock  from  Orford,  consisting  of  small  masses  of  pearly,  transluoent,  colandina* 
Sreeo diallage^  with fi.=:6-0,  and  a.=3*0&— 303: 


2.  N.  BhBflley,  logoHUk 
t  H.  Burgess,       ^ 

4  OdM,    - 


(|)  86-70 

(t)  39-30 

50-00 

(l)«-16 


XI 
10*96 
14*25 

8*46 


9-36 

4-41 

18-59 

8-73 


2819 
25-73 
27-17 
24-55 


Oa 


3-80 
11-35 


14*31=99*52 
16*93=100-62 
6*30=100-86 
5-88=101-66 
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A  complete  removal  of  the  lime  and  iron  produces  sieaiUe  or  taki  a  common  material  of  paendo 
morplia.  Eens^aerite  is  a  Tariety  of  steatite  (see  TalcX  having  sometimes  tho  cleavage  of 
pyroxene.  Pyrallollte  is  also  in  part  talc  or  steatite  (anaL  5,  18,  14).  SaporUte  and  «srpenliM 
(q.  V.)  are  other  results  of  the  same  kind  of  alteration,  they  consisting,  like  talc,  of  siHoi, 
magnesia,  and  water.  EarionUe  is  a  steatitie  pseudomorph  of  pyroxene,  found  in  Orange  Ckk, 
N.  Y^  with  chondrodite. 

The  following  are  other  kinds  of  pseudomorphs :  Hematite,  Limonite,  Magnetite,  Paiagomte 
(whidi  see).  In  the  pyroxenes  containing  much  iron,  especially  the  augitic  varieties,  the  protozjd 
of  iron,  when  moisture  and  air  are  present,  may  pass  to  a  higher  state  of  oxydation,  and  tiie 
mineral  take  a  red  color  (the  color  of  anhydrous  sesquioxyd  of  iron  {henuUHe),  or  it  may  take  up 
water  as  well  as  oxygen,  and  become  of  a  broumish^eUow  color,  the  color  of  the  hydroua  sesqui- 
Dxyd,  or  UTnonile,  MagndUe  is  another  result,  and  probably  through  the  alteration  of  one  of  tim 
oxydi9  as  an  intermediate  state. 

PdUigonU/e,  as  Bunsen  has  observed,  is  one  of  the  producte  arising  in  part  from  the  diange  of 
the  iron  to  a  sesquioxyd ;  it  is  the  material  of  many  tufas  of  volcanic  regions,  as  those  of  Iceland 
and  Etna,  such  tufas  having  been  made  ttom  doleritic  or  basaltic  lavas  abounding  in  pyroxenei 
Bunsen  remarks  that  palag^nite  may  be  made  artificially  by  putting  powdered  basalt  into  a  large 
excess  of  caustic  potash  in  fusion  and  pouring  on  water;  liie  product,  after  washing,  is  hydrated, 
pulverulent,  and  gelatinizes  with  weak  adds,  and  ito  composition  is  like  that  of  ibe  purest 
palagouite  of  Iceland.    For  analyses,  see  p.  488. 

Bpidote  is  another  mineral  resulting  from  the  kind  of  change  here  mentioned. 

In  one  variety  of  the  diallage  from  the  gabbro  of  Harsburg  (see  analyses  of  others  on  p.  219X 
A.  Strong  found  (B.  H.  Ztg.,  xxiiL  54)  Si  46-73,  *1  6-60,  Pe  12'18,  f'e  8-00,  Mg  12-65,  Ca  S-Sfi, 
alkalies  0*55,  ^  4*68=98*16— a  percentege  of  oxyd  of  iron  and  of  water  which  indicates  partial 
alteration. 

OimoUie.  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases  except  the  alumina  are 
removed  and  water  taken  up,  there  may  result  cimoUU  (q.  v.),  a  whitish  day-like  earth,  whidi 
has  been  observed  constituting  pseudomorphs  of  auglte  at  Bilin  in  Bohemia.  In  the  change  to 
this  aluminous  silicate,  alumina  may  possibly  be  added,  to  some  extent,  from  an  external  source, 
as  from  feldspar  decomposing  in  the  same  rock.  Pisani  gives  the  following  composition  of  a 
greenish  aliuninous,  although  talc^like,  pseudomorph  having  the  angles  of  pyroxene  (OL  B^  liv. 
51): 

gi  £l  ^e         Mg         Oa         iS^a  &  £[ 

66-62        20-49        2*67         5*94        0*93        8*82        8*88        7*40 

GlauconUd,  Mica.  Under  the  action  of  cJkaUne  waters,  alkalies  may  be  introduced.  Thus 
the  hydrous  mineral  glawxmiie  (q.  v.)  or  green  earth  may  result  as  a  constituent  of  some  augito  pseu- 
domorphs ;  or  the  essentially  anhydrous  mineral  mica^  which  has  been  observed  by  Sjerulf  as  a 
pseudomorph  after  augito,  in  the  Eiffel.  Kjerulf  gives  the  following  analyses  (1)  of  an  unaltered 
augite,  and  (2)  the  mica  derived  Arom  it  : 

]^a       a     Ign. 

0*33=98-68 

0-82    4-62     1*60,  with  ¥i  1-03  as  impurity. 

Acmite  (q.  v.)  is  considered  by  Bischof  and  Bose  a  pyroxene  altered  by  the  alkaline  process. 

Quartan  OpaL  CkUcUe.  The  removal  of  the  mineral  by  the  decomposing  and  dissolving 
agendes  may  be  attended  by  the  introduction  of  silica  fh>m  the  waters  present,  these  waters  hav* 
ing  become  siliceous  as  a  consequence  of  the  decompositions.  Hence  may  come  siliceous  pseudo* 
morpbs,  either  anhydrous  like  quartz,  or  hydrous  like  opaJL  One  such  firom  Vesuvius  is  described 
by  Bammelsberg,  which  still  conteined  some  part  of  the  bases,  affording  him  on  analysis  (Poggi, 
lixx.387): 

8i  86*31,    511*68,    Pel-67,    %  1*70,    Ca  2*66,    fl  6*47=98-42. 

In  some  cases  the  waters  hold  in  solution  carbonate  of  lime  instead  of  silioa,  and  this  salt  of 
lime  consequently  takes  the  place  of  the  removed  mineral,  and  so  cakHe  pseudomorphs  after  py- 
roxene are  produced. 

*22.  Urautb.  Augite  also  occurs  altered  to  hombUnde^  and  the  product  has  been  named  uratUs 
by  Bose  (Pogg.,  xx.  822,  1 830,  xxvii  97,  xxxi.  619).  The  crystals  have  the  form  of  augite,  but  tl&e 
deavage  of  hornblende,  /A  /=  124** ;  they  appear  to  consist  of  an  aggregation  of  minute  borablend* 
prisms.  They  are  subtransparent  in  very  thin  lamina,  have  a  deep-green  color,  a  greemsh-whita 
streak,  with  H.=6  or  nearly,  and  G.=3*14— 315,  Ural;  3*278,  Silesia,  v.  Bath.  Analyses:  U 
Kudematsdi  (Pogg.,  xxxviL  686);  2,  Bammelsberg  (Hin.  CheuL,  490);  8,  Q.  ▼.  Bath  (Pogg^ r 
Wl)\ 


Si 

%1 

*e 

Mg 

Ca 

1.  Aug%ie 

60*21 

694 

7*59 

13-66 

19*86 

2.  Mka  pseud. 

43-10 

15*05 

23*26 

10*82 

0*81 
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ft  Si  '    t^e  Ad  ftg       Oa  fi 

I,  Und        5305  4-66  16-37  tr,  1290  1247   =99  35Kuder. 

1     «•           50-75  5-65  16-48  079  12-28  11-69  1-80=99-34  Ramm. 

3.  Silesia     48*70  082  25*21   12*01  11*25  1*01,  alk.  <r.=:99  Bath. 

Uralite  was  obtained  bj  Rose  from  a  green  porphyritio  rock  at  Mostovaja,  Lake  'Baltym,  neai 
Kathaiinenberg,  and  at  Carminskoj,  near  Miask,  in  the  U^  It  has  sinoe  been  reported  from 
Arendal  in  Norway ;  Tavignolo,  near  Predazzo  in  the  I^n^l ;  near  Nenrode  in  Silesia,  in  green* 
Btone;  Tunguragua  in  Quito;  MTSore  in  India. 

Artil— Diopside  has  been  observed  as  a  frimaoe  product  at  the  iron-works  of  PhOipsbuxg;  N. 
Jersey  (G.  J.  Bnish,  Am  J.  Sci.,  EL  ttttt.  182);  and  dark-oolored  pyroxene  at  Gaspenberg;  in  an 
cdd  fhmace  near  Hacheburg ;  a  copper  frumace  near  Dillenburg;  at  Fahlun  and  Oldbury ;  a  man- 
ganese-augito  at  Magdespmng. 

Fbrmed  in  crystals,  as  diopside,  artificially  by  the  action  of  ohlorid  of  silioon  on  magnesia 
fDanbree) ;  also,  a  grayish-white  yar.,  by  mixing  the  constituents  and  exposing  to  a  high  heat 
(Berthier). 

Augite  in  small  yellow  crystals  has  been  found  in  old  fUmaroIes  at  Eiterkopfe^  near  Andemaob 
(y.  Rath). 

238A.  OxPHAOTTB.  (Omphazit  [fr.  Baireut]  Wem.,  Hoffm.  Min.,  il  2,  302, 1812;  BrtUh^  lb.,  It. 
%  125,  1817,  Handb.,  612,  1841,  B.  H.  Ztg.,  xxiy.  365,  397,  1865.) 

IConoclinia  Cleavage :  in  two  directions  with  the  interangle  1 15"*,  one  perfect,  the  other  imper- 
fect. Massive,  granular,  disseminated.  H.=5— 6.  G.=3*2~3*8;  3*178— 3  231,  Breith.;  3*268, 
fr.  Ober-Pferdt,  3-270.  fr.  between  Wustnben  and  Weppenreuth,  3*248,  fr.  SOberbach,  3-301,  fr. 
Btambech,  all  in  the  Fichtelgebirge,  Fikenscher.    Lustre  vitreous.    Color  grass-  to  leek-green. 

Oomp. — ^Analyses  by  J.  Fikenscher  (B.  H.  Ztg.,  xxiv.  397): 


Si 

sa 

f^ 

Ag 

Oa 

]^a 

« 

ign. 

1.  OberPferdt 

62-57 

912 

5-32 

13-76 

17-41 

1-11 

0-28 

0*32=99*98 

2.  Wusiuben 

52-36 

9-69 

4-08 

12-86 

1805 

1*73 

0-32 

0-62=99*69 

3.  SUberbach 

52-77 

9*19 

4-81 

18-60 

1811 

1*22 

0-41=10011 

4.  Siumbach 

6216 

8*71 

11-63 

10*77 

1416 

0-87 

0*14 

0*50=99-94 

5.  Pacher.  Styria 

50*29 

6*67 

3*26 

15-22 

21*50 

0-88 

0-88 

0-46.  ^2-07=100-64 

AnaL  1  gives  for  the  Oratioof  ft,fi,  8i,  2*6:1  :6-l ;  Na2,  2-8: 1 :6-4;  No.  5,  13*3  :3-76  :26*lb 
(differing  much  from  those  adopted  by  Fikenscher).  Although  much  care  was  taken  to  use  the 
pure  mineral,  the  results  seem  to  indicate  an  intimate  mixture  with  some  alumina  silicate ;  and 
possibly  with  lime-garnet  or  kyanite,  which  are  its  associates.  If  this  be  the  case,  the  mineral 
may  still  be  pyroxene  or  hornblende,  as  has  been  supposed.  After  an  examination  of  the  mineral, 
17a  regard  with  doubt  the  cleavage  angle  given  by  Breithaupt 

Ompbacite  occurs  near  Hof  in  Bureut,  Bavaria,  at  the  localities  mentioned  above,  and  also  at 
Pacher  in  Styria.  It  is  intimately  mixed  with  a  llme-gamet,  and  also  usually  with  kyanite,  mak> 
bifi:  the  tough  greenish  rook,  spotted  with  pale  garnet,  called  edogyie.  The  rock  contains  often 
flcales  of  a  silvery  mica.  The  name  OmphacUe  is  from  J/i^^,  an  unripe  grape,  alluding  to  the  color ; 
it  IB  among  the  names  of  green  stones  mentioned  by  Pliny. 

238B.  YiOLAN  Breithaupt  (J.  pr.  Ch ,  xv.  321,  1838).  Occasionally  in  prismatic  crystals,  afford- 
ing^ according  to  Besdoizeaux,  the  angles,  and  the  planes  ij  i-i,  i-t,  and  i-S,  of  pyroxene,  anddeav- 
age  in  the  direction  of  /.  Usually  lamellar  massive,  sometimes  fibrous.  U.=6.  Q.= 3*233. 
lustre  waxy.    Color  dark  violet-blue.    Translucent,  but  in  thin  plates  transparent 

Damonr  obtained  (Desdoizeaux^s  Min.,  i  66^  in  an  unsatisfactory  analysis  of  the  lamellar  min- 
eral (unsatisfactory  because  this  variety  is  penetrated  by  a  fibrous  mineral  which  appears  to  be 
tremoUteX  Si  56*11,  3tl  904^  ^e  2*46,  liln  2-54  Mg  10*40,  Ca  13*62,  ]?fa  5*63, =99*80.  Plattner 
had  previously  ascertained  by  his  trials  (J.  pr.  Oh.,  xv.  821)  that  it  was  a  silicate  of  alumina,  iroi^ 
manganese,  lime,  magnesia,  and  soda. 

It  is  uualtered  in  the  dosed  tube.  B.B.  fuses  easily  to  a  dear  glass,  coloring  the  flame  yellow 
(soda).    With  borax  and  soda  gives  reactions  for  manganese  and  iron. 

Occurs  in  small  seams  with  white  quartz,  white  fibrous  tremolite  spotted  violet  with  manganese 
greenovite  and  manganesian  epidote,  in  the  braunite  of  St  Marcel,  in  the  valley  of  Aost^  Pied 
Kamed  i!h>m  its  color. 


239.  JESOnOTB.    .£girin  Emarkf  Benselins,  Jahrb.  Min.,  1885,  184. 

Monoclmic,  and  isomorphous  with  pyroxene.    Cleavage :  i4  perfect ;  2 
less  BO ;  iri  still  less.    Usual  in  striated  or  channelled  prisms. 
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H.=5-5-6.  G.=3-45— 3-58 ;  3-578,  fr.  Skaadce,  Rammelflberg ;  8-464 
fr.  Berkeviff ,  Pisani.  Lustre  vitreous.  Color  greenish-black.  Stred^  dark 
green.    Subtranslucent  to  opaque. 

Oomp.-&»Si»+Fe8i»=(t&«+iFe)Si»=,  If  *=Ca+Sra+*e,  Sflica  60-7,  eesjraioiyd  of  Sue 
82*e,  protoxyd  of  Iron  10*1,  lime  7*9,  soda  8'7=:100.  AnalyBes:  1,  Bammelsbeig  ^ogg.,  cffi.  t9% 
S02);  2,  Pisani  (a  B^  Ivi  846): 

Si     Sl     9e     te    ftn  Ag  Ca     iSTa     & 

1.  Skaadoe    60*62  1*22  2207  8-80  1*40  1'28  5*97     9*29  0'94=10O*72  Bamm. 

2.  Berkeyig  6211  2*47  22*80  8*40   —  0*41  2*60  12-10,  ^  0*30=10119  PiaanL 

For  an  imperfect  anal,  bj  Plantamonr,  see  BibL  Uniy.  Qendve,  1841. 

As  Bammelsberg  observes,  ngirine  holds  the  same  relation  in  oomposition  to  pyroxene  thai 
arfvedsonite  does  to  hornblende ;  in  each  alkalies  being  present,  and  sesquioxjd  of  iron  replacing 
to  a  large  extent  the  protoxyd  bases. 

Pyr..  eto<— B.6.  (uses  easily,  ooloring  the  flame  yellow  (soda) ;  gives  a  magnetio  g^obole  oi 
f^a.r^f^^    UTot  appreciably  attacked  by  aoida. 

Obs.— Occurs  with  leucophanlte,  cancrinlte,  elaolite,  In  Norway,  near  Brevig,  on  the  Isle  of 
Skaadoe,  and  at  Berkevifr;  Hot  Springs,  Arkansas 

Yon  Homberg  obtahied  from  a  perfect  crystal  from  Lamoe,  lAl=BV  81 '—87**  47',  and  93*  48 
—92°  20',  the  variation  owing  to  a  slight  irregularity  in  the  prism,  the  edges  and  faoee  being  not 
quite  parallel 

Named  after  JSgir,  the  Scandinavian  god  of  the  sea. 

240.  AOBAZTB.    Achmit  SirSm,  Ak.  H.  Stockh,  1821, 160,  and  Ben.,  ib^  168.    Akmit  GeraL 

Monoclinic.  (7=74%  /A 7=86**  66';  a:h:  c=0-5405 : 
1:0'9185.  Occurring  planes:  O;  vertical,  i-i,  i-iy  I: 
dome,2-i;  pyramidal,  4-2,  —12-3,  124.  4-2  replaces  the 
edge  between  2-1  and  i-4.  Cleavage :  /distinct ;  irl  leas  so 
Plane  14  often  longitudinally  striated  or  channelled.  Twins : 
composition-face  t-i ;  common. 

H.=6.  G.=3-2— 3-53  ;  3-48,  Bammelsberg,  piece  of  a 
crystal ;  3*53,  same  pulverized.  Lustre  vitreous,  inclining 
to  resinous.  Streak  pale  yellowish-gray.  Color  brownisE 
or  reddish-brown ;  in  the  fracture  blackish-green.  Opaque. 
Fracture  uneven — earthy.  Brittle.  Plane  of  optical  axis 
parallel  to  clinodiagonal  section,  Descl. 

Oomp.— B»Si»-h2PeSi»=a&»+t3Pe)Si"=,  if  ]?ra:  *e=3: 1,  Silioa  51-8, 
sesquioxjd  of  iron  30*4,  protoxyd  of  iron  5*1,  soda  13*2.  Analyses:  1,  Ber- 
Eelius  (Ak.  H.  Stockh.,  1821,  160);  2,  Lohunt  (Thomson's  Min.,  L  480);  3, 
Bammelsberg  (Pogg.,  cm.  300) : 

Si      Fe     fin     te     tin     Ca     l^Ta 

1.  Bondemyr  66-26  31-26    1-08 0  72  1040,  Ti  <r.=98-70  R 

2.  «  62-02 28-08   849   088  13-88,  Mg  0-60,  Si  0^68= 

98-98  L 

3.  "  61-66  28-28  6-23    069 12-46,    fc  048.    ti   ill, 

ign.0-39=U»O-26B. 

JThe  protoxyd  bases  are  mainly  soda  and  protoxyd  of  iron.  Bammelsberg  makes  the  ratio  of 
Jie  former  to  the  latter  3 : 1.  The  ratio  of  the  protoxyds  to  the  sesquioxyds  is  1 : 2,  while  it  is 
1 : 1  in  tegirine,  and  1  : 4  in  spodumene.    AnaL  1  gives  the  0.  ratio  for  bases  and  silica=  1 :  IJw 

Pjrr.,  eto. — ^B.B.  ftises  at  2  to  a  lustrous  black  magnetic  globule,  ooloring  the  flame  deepyeilov, 
and  with  the  fluxes  reacts  for  iron  and  sometimes  manganese.    Slightly  acted  upon  by  adds. 

Obs.— Acmite  occurs  at  Bundemyr.  4  m.  S.  of  Dunserud,  near  KongsberginNorwi^,  in  alendst 
orystais,  sometimes  nearly  a  foot  long,  hnbedded  in  feldspar  and  quarts;  the  aystsJa  are  oAsi 
macled  and  bent|  and  quite  firagile. 
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ITained  ftom  W^^,  apaini,  in  allnsion  to  the  pointed  eztrem  tiee  of  the  oryMia. 

G.  Bose  has  suggested  that  aomite,  as  hitherto  obflenred,  is  probably  in  a  somewhat  altered 
ocmdition,  and  that  possibly  the  legirine  of  firoTig  is  acmite  in  an  unchanged  state  (Kiyst  Cb 
ICn^  76)  1862). 

241.  RHODONTTB.  Bother  Braunstehi  pt  Jtfttk  of  laai  OenL ;  fr.  Eapnik,  Ru^^ncM  (with  anaLX 
Phys.  Arb.  Wien,  L  65,  1782;  Orell's  Ann^  i  297,  1790.  Bothbraunsteinera  pt  Wenu 
Dlchtes  Both-Braunsteinerz  (Kapnikker  Feldspath)  JTortft,  Tab.,  54,  78,  1800  (fayoring  its  behig 
a  distinct  species,  while  others  (Hadj,  Beuss,  etc.)  supposed  it  the  carbonate  mixed  with 
quarts).  Kothstein  pt,  Kieselmangan,  Mangankiesel,.  O^inn.  Manganese  Spar  pt ;  Bed  Man- 
ganese; Bisilicate  of  Manganese^  Bhodonit  Jasch^  Gkrmar,  in  Schw.  J.,  zxvL  112,  1819 
Hydropit  Gtrmar^  ib.,  115. 

Bustamite  (fr.  Mexico),  Bisilicate  de  Mangan^  et  de  Ohauz,  A.  Brongn^  Ann.  ScL  Nat,  viiS. 
411,  1826.  Fowlerite  (fr.  Hamburgh,  K.  J.)  8hep,,  Min.,  180,  1832,  ii.  25,  1835.  Kapnikite 
J5M  ^  239,  1841.  Paisbergit  IgdsMn,  (Efr.  Ak.  Stodch.,  148, 1851 ;  J.  pr.  Oh.,  Uy.  192, 1851. 
lCangan>Amphibol  EemLt  J.  pr.  Gh.,  xlyiL  7,  ]849=Hermannit  Ketmg^  Min.,  71,  1853=:Oiim- 
mingtonit  Bamm^  Min.  Oh.,  473,  I860. 

Triclinicy  but  approximately  iBomorphous  with  pyroxene.  AngleS|  accord- 
ing to  Qte^  and  Dauber,  and  also  those  of  pyroxene : 

216 


Greg. 

DMber. 

In  PyrcuLensw 

IM 

87"  20' 

87*»  38' 

87»    6' 

OM 

93   50 

98   28i 

100   67 

OM' 

110  40 

111      8i 

100   67 

lAiri 

186   20 

136     8i 

133   82} 

IaU 

138   20 

188   Hi 

136    27i 

/A  2 

148  42 

148   47 

144   35 

i'A2' 

142   30 

142   39i 

144  86 

/A  2' 

86   35 

85    24 

Cleavage :  /perfect ;  O  less  perfect.    Usually  massive. 

H.=5-5-6-5.  G.=:8-4-3-68 ;  3-612,  Longban;  8-634,  Siberia;  8-63 
Stirling,  Hermann.  Lustre  vitreous.  Color  light  brownish-red,  flesh- 
red,  sometimes  greenish  or  yellowish,  when  impure ;  often  black  outside 
from  exposure.  Streak  white.  Transparent — opaque.  Fracture  con- 
choidal — ^uneven.    Very  tough  when  massive. 

Oomp^  Var«— Silicate  of  manganese,  Mn  Si=^ca46'9,prot  manganese  64*1 =100.  Usnal^ 
florne  ^e  and  Ca,  and  occasionally-  2n,  replaces  |Mirt  of  the  Mn. 

1.  Ordhiary,  (a)  Orystallisod.  Either  in  crystals  or  foliated.  The  ore  in  crystals  ftom  Pids- 
berg,  Sweden,  was  named  Faubergite  under  the  idea  that  it  was  a  distinct  species.  (5)  Granular 
mattlTe. 

a.  Oaid/enms;  Bubtaiotb.  Contains  9  to  15  p.  a  of  lime  replacing  part  of  the  An.  Often 
also  impure  from  the  presence  of  carbonate  of  lime,  which  suggests  that  part  of  the  lime  replacing 
the  Mn  may  have  oome  from  partial  alteration.  Grayish-red.  Named  after  Mr.  Bustamente,  the 
discoyerer. 

3.  Zmetfenm ;  Fowleriti.  In  cryatals  and  foliated,  the  latter  looking  much  like  deavable  red 
feldspar;  the  crystals  sometimes  half  an  inch  to  an  inch  through.  /A  ^86*  80',  Torrey.  G.= 
8*34,  Breith. ;  8*44,  Thomson.  This  mineral  is  mentioned  by  Fowler  in  Am.  J.  ScL,  iz.  245, 1825  aa 
SiKceowB  oxyd  of  manffonese  fVom  Sterling,  K.  J.,  and  as  often  containing  dysluite  (aindferous  s|Hnel> 
It  occurs  under  the  same  name  Id  Robinson's  Cat  Amer.  Ifin.,  298, 1825.  It  is  Thomson's  >brroi 
ssZtcafe  o/manganese^  Ann.  Lye,  N.  Y.,  iii.  28,  1828. 

Analyses:  1,  Berzellus  (AfhandL,  i  110,  iy.  »82);  2,  3,  Ebelmen  (Ann.  d.  M,  IV.  yit.  8);  4, 
Hemuurn  (J.  pr.  Gh.,  zlylL  6) ;  5,  A.  S6hlieper(This  Min.,  463, 1850);  6,  Igelstrdm  (J.  pr.  Gh.,  Uv 
190);  1^  H.  Htfhn  (B.  H.  Ztg.,  zz.  261);  8,  Dumas  (Ann.  SoL  Kat,  yili.  411);  9,  Bbelmen(La) 

15 
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tU,  Bammelsberg  (Za  G^  T^m.  84);  11,  PiBani  (G.  &,  Ixii.  102); 
QMbberg  (Mm.  ^  459) : 

9i        *e 


Longban 
Algiers 
St  Marcel 
Cammington 


1. 
2. 
3. 

6. 

6.  Pwu^iergiU 

7.  Elbingerode 


48-00 
45-49 
46-3t 
48*91 
61-21 
46-46 
44-86 


6*42 

<r. 
4*84 
3-31 
1-52 


Mn 
49-04 
89*46 
47-38 
46*74 
42-65 
41-88 
42-98 


Zn 


B»  8.  Mexico,  Bust 
9.        *»         »* 

10.  "         " 

11.  VicenUne" 

Q  12.  Stirling,  Fou^ 
18.        "  " 


48-90  0-81  86-06 

44*45  115  26-96 

i7.85    42-08 

4619  1*05  28-70 


0-64 


14-57 
14-43 


217    13-23 


46-48 
46-70 


7*28    31-52 
8-35    31-20 


6-85 
5-10 


8-09 
2-81 


4*50 
6-30 


12,  Hennant  (La);  13^ 

fl  OaC 
=  100-38  Berz 

=98-63  Ebelmea. 

=99-251  Ebehnen. 

=100  HerxnaniL 

=101-13  Schliep. 

=100-69  Ig^lstr. 

0-96  ,XlO-74,Pe8*0<. 

=  100-85  Hafan 

=1 00-84  Dmnaa. 

12*27=99*90  EbelmeD. 

0-72    =99-75  Ramm. 

3-06     6*95=101-35  PSsanL 

100 =99-67  Hennana 

0-28    =  100-74  Bamm. 


Schlieper  found  his  specimen  (one  famished  by  the  author  and  seenunglj  onaltered)  to  consist  partij 
of  carbonate  of  manganese  and  other  bases.  By  digestion  in  concentrated  mnriatic  acid,  it  afforded 
90-15  per  cent  of  silicate  of  manganese,  and  9-85  soluble  portion.    The  latter  gave  on  analjsia* 

MnC  50-52        j*e  C  8-60        Oa  C  37  17        fig  C  244        landless  1-27=100. 

Ten  p.  a  of  carbonates  had  been  previously  found  in  the  Cummington  mineral,  by  E.  ffitch- 
oook.  Allowing  that  the  ten  p.  c.  of  carbonates  in  Schlieper's  specimen  had  been  formed  at  the 
expense  of  the  bases  in  the  rhodonite,  and  also  that  there  was  some  free  silica  in  minute  pointi 
or  grains,  as  was  obvious  to  the  eye,  the  oxygen  ratio  cannot  be  taken  as  different  from  that  of 
rhodonite. 

Hermann's  Mtmganramphibol  (L  a)  was  based  on  an  analysis  of  this  Cummington  mineral 

Buprecht,  who  published  his  first  analysis  of  the  species  in  1782,  obtained  Si  65*06,  manganese 
35' 1 5,  iron  7 '04,  ^  1  '56,  water  0*78 = 99 -59.    Huot  based  his  species  KapfUkiU  on  tiiis  old  analjm 

Brandes  obtained  for  the  Hydropikj  a  rose-colored  ore  from  Kapnik,  having  6. =2 -8  (Schw.  J., 
zxvi)  Si  58-50,  Mn  41-93,  ^e  100,  £l  1*24,  ]S[  3-00;  it  has  been  considered  a  tersilicate,  with  the 
formula  Mn'  Si';  but  it  was  probably  an  impure  rhodonite. 

P3rr.,  etc. — ^B.B.  blackens  and  frises  with  slight  intumescence  at  2-5 ;  with  the  fluxes  gives  re- 
actions for  manganese ;  fowlerite  g^ves  with  soda  on  charcoal  a  reaction  for  sine.  SlighUy  acted 
opon  by  adds.  The  calciferous  varieties  often  effervesce  from  medianical  admixture  with  carbon- 
ate of  lime.  In  powder,  partly  dissolves  in  muriatic  acid,  and  the  insoluble  part  becomes  of  a 
white  color.    Darkens  on  exposure  to  the  air,  and  sometimes  becomes  nearly  black. 

Obs. — Occurs  at  Lougbon,  near  Philipstadt  in  Sweden,  in  iron  ore  beds,  in  broad  folia^  and  also 
granular  massive,  the  Paisberg  iron  mine,  where  it  occurs,  being  the  orig^  of  the  name  paubcrgUs; 
also  at  Elbingerode,  in  the  Harz ;  in  the  district  of  Katiierinenbergin  the  Ural ;  with  tetiahedrite 
at  Kapnik  in  Transylvania ;  in  Cornwall,  eta 

Occurs  in  Cummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders ;  also  in  ITar- 
ir.ck,  Mass. ;  in  an  extensive  bed  on  Osgood's  farm,  Blue  Hill  Bay,  Maine ;  in  Irasburg  andOoTen- 
try,  ^t ;  near  Winchester  and  Hinsdale,  K  H. ;  at  Cumberland,  B.  L ;  foioUrite  at  Hamburg  and 
Stirling,  New  Jersey. 

Named  from  po6»v^  a  rose^  in  allusion  to  the  color.  The  name  is  attributed  to  Jasche  by  Gerraar 
(1819),  but  is  not  in  the  Kleme  Min.,  Sdiriften  of  Jasche  (1817). 

Alt.— There  are  two  prominent  methods  of  alteration,  which  may  act  separately  or  together. 
(1)  Through  the  strong  tendency  of  the  protoxyd  of  manganese  to  pass  to  a  higher  state  of  oxj* 
dation;  in  whidi  process  the  red  color  changes  to  brown  or  black,  commendng  with  the  exterior, 
which  becomes  a  black  crust  to  the  mass.  Indefinite  mixtures  thus  result,  which  may  be  eitiief 
partiy  silicate,  or  wholly  one  or  more  oxyds  of  manganese.  (2)  Through  the  tendency  of  the 
protoxyd  of  manganese  and  other  protoxyds  present  to  unite  with  carbonic  add  afforded  by  alka- 
line carbonated  waters,  this  causing  the  silicate  to  be  penetrated  with  carbonate  of  manganeae, 
and  often  also  with  carbonate  of  lime  or  iron.  The  color  of  the  result  after  this  latter  nxihod  » 
usually  grayish-red  to  grayish-whito,  and  sometimes  brown. 

I.  By  OxydaUoH ;  not  Bydraied  or  Carbonated, 

A*  Mabceunb  BerOiier  (Ann.  Ch.  PharoL,  IL  79,  1832).  Ck>lor  grayish-blade  to  ixon-tladc; 
lustre  submetallic;  G.=3  8;  H.=5'5— 6.  From  St  Marcel  m  Piedmont  Heterodin  Brdtfa. 
{Borwioff^  Pogg>i  xlix.  204^  1840)  is  from  the  same  locality,  and  of  the  same  nature,  aa  recogDissd 
byBreithaupt 
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B.  DnraiTB  V.  KMB  (OnmdL,  328,  1838)  is  Thomson's  aesquinlieaie  of  Ml,  from  Franklin,  K.  J 
(Ann.  Lye.  N.  York,  L  c.).  an  iron-black  ore,  with  G.=3'67 ;  it  is  altered  fowlerite.  Yon  EobeC 
dtes  Thomson's  analysis  (see  below),  and  gives  no  description  of  his  own. 

n.  By  OxydaHon;  Sydrated 

Steatopeitb,  Wittingita,  Keotokite,  are  names  of  results  of  this  kind  of  alteration.  Thej  an 
Ibnnd  along  with  rhodonite.  They  contain  about  35  p.  a  of  silica.  See  Kbotocitb  under  Htdiiodi 
SiLTQATBS.  Opsimose  of  Bpiidant  and  Elipsteinite  of  y.  Kobell  are  names  of  a  similar  hydrous  silicate 
containing  about  25  p.  a  of  silica. 

m.  Oaritmaied. 

A.  Allagitb  Jcucihe  (Qermar,  Schw.  X,  xxru  112,  1819 ;  Grunmanganerz  JcL^e^,  Eleine  Min. 
Schriften,  10,  1817),  from  Schebenholze,  near  Elbingerode  in  the  Harz,  is  either  dull-green  or  red- 
dish-brown, and  affording  du  Menll  (Gilb.  Ann.,  Izl  197)  7*5  pi  a  carbonic  acid.  The  name  Alia- 
gUef  like  Rhodoniie,  is  not  in  the  Kleine  Schriften  of  Jasche,  but  is  attributed  to  Jksche  by  Germar. 

B.  Photicitb  ( CTennor,  Schw.  J.,  xxyi.  116;  Photizit  Brandes,  ib.,  138)  is  yellowish-white,  Isa- 
bella- and  waz-yellow,  greenish-gray,  pearl-gray,  to  rose-red;  G.=2-8— 3,  from  the  sanie  locah'ty 
with  the  allagite.  It  afforded  Brandes  (ib.,  136)  1 1  to  14  p.  c  of  carbonic  acid,  with  some  water. 
Corneous  manganese  {Hom-mangan  of  Jasche)  is  of  simUar  nature,  it  containing  6  to  1 0  p.  c.  of 
carbonic  aoid ;  color  brown  to  gny.  And  so  also  the  Gummington  rhodonite,  which  afforded 
Schlieper  10  p.  a  or  more  of  carbonates. 

Analyses:  1,  Berthier  (I  a);  2,  Berzelins  (Schw.  J.,  xxl  254);  8,  EyreinofT  (Pogg.,  zliz.  204); 
i,  Damoor  (Ann.  d.  M.,  IV^  J.  pr.  Gh.,  xxYiiL  284) ;  5,  Thomson  (Lya  KaL  Hist,  N.  Y.,  ill  33): 
6,  7,  dn  Menil  (L  a);  8-10,  Brandes  (l  o.) : 


1.  Jfiirosltnd 

2.  BUerodin 

3.  " 

4.  " 

5.  DytsnUe 

6.  AUagiie,  green 

7.  "       brown 

8.  PMtote,  ywK 

9.  "        gyh, 
10.  Hom^nanganese 


Si  M 

26*00  300 

16-17  2-80 

1016  

10  24 

38  39  

16-00  

16-00  

3900  0-25 

86*00  600 

851)0  


fin 
67*23 
7o*80 
85-87 
7632 
51-67 


0-50 
0*50 
0*25 


Pe 

1*23 

4-14 

8-28 

11-49 

9-44 

73*71 

75(.0 

4613 

37*39 

67*16 


Ca 
1-40 

0-61 
1*14 


ir. 


Ag     fl 


1-40 


0-26 


300 
600 
2-50 


=100*26  Berthier. 

=97*71  Berzelius. 

,fe  0-44=  1 00-36  Bvr. 

=99*45  Damour. 

=99-50  Thomson. 

7-60=97*21  du  Menil 
7'50=98-6O  du  MeniL 

11  •00=99*88  Brandes. 

14*00=99-89  Brandes 
5*00=99*91  Brandes. 


Bustamite  altered  to  kaolin  has  been  described  by  Ebelmen  (Ann  d.  IC,  IV.  vii.  I)  and  Damour 
(Bull.  G.  Soc,  vii.  224). 

Berthier  obtained  for  a  Graubundten  (GriBon8)ore  (Ann.  Gh.  Phys.,  li.  79)  Si  15-3,  Un  80*9,  9e 
1*0,  %  1-0=98-2 ;  and  Schweifler  for  the  same  (J.  pr.  Oh.,  zxiil  278)  8i  15'50,  Un  77*34,  ¥^e  3*70, 
Ca  1-70,  fl  1  76=100. 

The  ores,  as  alteration  continues,  graduate  into  true  ozyda  of  manganese.  A  kind  fVom  Pesillo 
fcaUedP.r9iKifo by  Huot,  Min.,  1841)  afforded  Berthier  Si 6*8, Un 84*2, 0, H  6*7,  l?e  28,  Co  0*8;  it 
had  loet  nearij  all  of  the  silica  in  the  change. 


242.  BABmarONITB.    Levy,  Ann.  FhiL,  TL  vii  275,  1824. 

TricUnic,  but,  like  rhodonite,  approaching  pyroxene  in  form, 
planes  as  in  the  annexed  figures.    /A  7=87   24',  Dauber;  87° 

O  A  7=92°  32'    7a  -2=150**  19' 
<?  A  7=112  12    7a-2'=89  13 
(9a1'=132  24   7a«=132  34 
O  A  -2=122  22  7  A  i-*=135  16 
O  A  -2'=136  54  7  A  -2=98  37 
O  A  2=117  7  A  -2'=155  18 

7  A  M=134  50  7  A  r,  adj.,=115  24 
7a  1-1=137  20 

H.  =  5-5-6.     G.  =  3-35  - 337  ; 
3-355,  Thomson;  3*366,  Bammelsberg. 


Observed 
26',  Levy 


219 


Lustre  vitreous,  splendent.    Gciioi 
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dark  greeniah-black ;  thin  Bplintere  ^een  in  the  direction  of  0,  and  brown 
transversely.  Faintly  translucent  ;larffe  crystals  opaque,  or  faintly  sub- 
translucent.    Fracture  imperfectly  concnoidal. 

Oomp.— 3  &•  8i«+Fo  8l«,  Bammelsberg;  =(f  &»+i  Fe)  8l»=,  If  9  &=2  *e  +  l-6  )ifa+51 
Oa,  SOioa  50*1,  sesqniozjd  of  iron  11*1,  protozyd  of  iron  10*0,  protozyd  of  mangiineiie  7 "4^ 
Ume  21*4=100.  Analysefl :  1,  Arppe  (Berz.  Jahreslx,  zziL  206) ;  2,  B.  D.  Thomaon  (PhiL  Mif^ 
xzviL  123);  8,  BammeLsberg  (Pogg.,  dii.  287,  304): 

Si         9e  Ag  Oa  t'e  An       Si 

1.  64*4  2-2  19-6  21*8        1*8 

2.  47*46  2-21  14*74  16*81  10*16 

8.        61*22  11-00  0-77  19*82  10*26  17*91 


0*3,  ign.  0-9=100*6  Ame. 
6*48,  ign.  1-24=99-10  Thomflon. 
— k  ign.  0*44=100*92  Bamm. 


Pyr.,  ato. — ^B.B.  ftxaefl  at  2*7  to  a  blade  magnetic  globule,  and  with  the  flnzea  gfyea  reaettou 
for  iron  and  manganese.    Unacted  npon  by  adds. 

Oba«— Babingtouite  occurs  in  distinct  orystals  at  Arendal,  In  Norway,  associated  with  epidott 
and  raassiye  garnet,  and  In  the  Shetland  Isles,  imbedded  in  white  quarts  It  was  named  after 
Dr.  Babington ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  ooat  crystals  of  feldspar,  at  Gkmyemenr,  8t  Lawrence  Go, 
K.  T.    On  oryst.,  see  Dauber,  Fogg.,  xdy.  402. 

Small  black  polished  orsrstals  coating  mica  slate,  or  micaceous  gneiss,  at  Athol,  Mass.,  refened 
by  Shepard  to  Babingtonite^  nu^  possibly  belong  hare. 

243.  SPODUMBMZL     I/Andrada,  Scherer's  X,  ir.  80,  and  J.  ds  Fhys.,  IL  240,  1800. 

Mphane  K,  Tr.,  ir.  1801. 

Monoclinic.     0=6^  40'  /A  7=87%  0  A  2-1=180^  30'. 


O  A  i-i=69^  40' 
O  A  1=184  12 
0  A  2=110  60 
U  A  7=188  80 
U  A  i-i=107  88 
24  A  2-1,  top,=80 
a  A  24=139  80 
i4  A  24=102  641 


♦^A2=lir*19' 
i4  A  2-2=125  13 
i-iAl=1016 
a  A  2=134  19 
7a  2=146  50 
7a  1=121  28 

1  A  1=116  19 

2  A  2=91  24 


Crystalfl  large.  Cleava^ :  14  very^  perfect ;  7  also 
perfect ;  14  in  traces ;  m  strisB  on  i4.  Twins,  com- 
position-face i4.  Also  massive,  with  broad  cleavage 
surface. 

H.=6-6-7.      Q.=313-3-19  ;    817,  Haidinger  ; 
8188,  Dublin  Bay,  Thomson ;  8183,  XJto,  Rammels- 

beig;  8-137,  Sterzing,  id. ;  3-182,  Steriing,  Smith;  3-18,  Norwich,  Brusli. 

Lustre  pearljjr.     Cross  fracture  vitreous.     Color  gravish-green,  passing  into 

ereenish-white  and  grayish-white,  rarely  faint-reddish.    Streak  uncoTored. 

Translucent — subtranslucent.    Fracture  uneven. 

Oomp^ft'  Sl'+4Sl  Si'=(i  ft*+i  S)  3i*=rir  ft=ti,  SQica  64-2,  alnmina  29*4^  UthU  0*4=100. 
nalyses:  1,  R.  Hagen  (Pogg^  xItUL  861) ;  2,  Thomson  (Ifln.,  L  302) ;  8, 4»  Bammelsbei^Br  (^^^StS^. 
zzT.  644);  5-8,  Smitii andBrush  (Am.  J.  SoL,  n.  ztL  372): 


Analyses 

Si        Si            9e  Oa 

1.  Uto  6614  27*02  0-32     

8.  Killiney     6S-81  28*01  j*e  0-81  0*78 

8.  Utd            66-02  29*14  ^e    <r.  0*60      5-47      046      014 

4.  Tyrol         65-53  29*04  te  1^42  0*97      4*49      0*07      0*07 


ft.  Norwidi    64-04    27-84 


Li        JTa         &       :ft 

3-84      2*68       — =100Hagon. 

6-60       0*36=99-84  ThoDi. 

-^  MgO'15  Bamm. 
-^  iig  0*07  Ramnv 
0-64      0-34      6*20      0*66      0'\$    0-50=99-88  a  Jk  & 
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SI            99 

Om      U      ^B       &      A 

e.  Korwich    6866 
t,        «*           68-90 
8.  Staling     64-60 

28-97 

28-70 

26-30          2-66 

OiJl      6-06      0-82*     0-60  a  AR 

0*26      4-99      0-80»     0-60  a  A  B. 

0-43      6*66      I-IO*     0-80^  Mg  0*06=99*89  8.  ft  & 

•WlthM 

OM  potuh;  In  ^  e,  T,  magnedA,  «r. 

In  a  ■pedmen  from  StozliDg,  Ubm^  Hagen  found  Si  66-247,  Si,  9e  27*666 ,  and  in  another  iVoa 
TjicA,  §166-027,  2l  26-461.  Q.  J.  Brush's  earlier  analyses  (Am.  J.  Sd^  IL  z.  870)  are  rejected 
by  him. 

P3rr^  eto«— B.B.  becomes  white  and  opaque,  swells  up,  imparts  a  purple-red  odor  (Uthla)  to 
the  flame,  and  ftises  at  3-6  to  a  dear  or  white  glass.  The  powdered  mineral,  fhsed  with  a  mixture 
of  bisulphato  of  potash  and  fluor  on  platinum  wire,  gives  a  more  intense  hthia  reaction.  Hoi 
acted  upon  by  adds. 

Oba. — Occurs  on  the  island  of  Utfi  in  SMermanland,  Sweden,  with  magnetie  iron  ore,  quarts, 
tourmaline,  and  feldspar ;  also  near  Stersing  and  Llsens  in  the  ^^yrd,  and  of  a  pale-green  or  yel> 
lowish  color,  imbedded  in  granite,  at  KiUiney  Bay,  near  Dublin,  and  at  Peterhead  in  Scotland. 

Occurs  in  granite  at  Qoehen,  Mass.,  associated  at  one  locali^  with  blue  tourmaline  and  beryl, 
also  at  Ghesterfldd,  Chester,  Norwich,  and  Sterling,  Mass. ;  at  Windham,  Maine,  near  the  bridge, 
akmg  with  garnet  and  staurotide;  at  Windiester,  K.  H. ;  at  Brookfield,  Ct,  a  few  rods  north  of 
TomJinson*s  tavern,  in  small  grayish  or  greenish-white  indiyiduals  looking  like  feldspar ;  new 
Ballground,  Cherokee  Co.,  Qa.  At  Norwidi,  Mass.,  it  is  associated  with  triphyline,  mica,  beryl, 
and  albite;  one  crystal  from  this  locality  was  16^  indies  long,  and  10  inches  in  girt  Fig.  221  is 
of  a  crystal  from  this  locality,  and  is  two-thirds  the  natural  size.  Well  terminated  crystals,  having 
the  terminal  planes  2-1,  1,  O,  have  been  observed  by  A.  B.  Kittredge  at  the  Sterling  locality. 
Crystals  also  occur  at  Qoshen. 

Named  from  ^>a4f,  aaheSf  because  the  mineral  becomes  ash-colored  before  the  blowpipe. 

The  following  are  the  angles  obtained  by  the  author,  with  the  common  goniometer,  from  the 
Norwich  crystals :  0  a  U^ed''  40',  «-•'  A  7=138*  80',  i-i  A  «-^=107^  2-i  A  2-i,  top,=80',  i4A2-i 
slSO**  46',  p4  a  2-<=103',  i4  A  2=116',  t-«  A  1=100"  30',  i4  A  aj=i40',  «  A  2=134',  a  A  2= 
142",  /A  2=144%  1  A  1=117*,  2  A  2=92". 


244.  PBTAUTB.    PetaUt  ^Afidrada,  8dierer>s  J.,  iv.  36,  1800. 

Ann.  Ch.  Pharm.,  bdz.  486^  1849. 

Monoclinic.  (7=67**  34'=<?,  below,  on  iri;  /A  7=86^ 
20'  (87^-87i^  obeerved),  O  A  2-i=126^  2' ;  a  :  J  :  c= 
0-64511 : 1 :  08670. 

Observed  planes :  0 ;  verticsal,  I^  i-i,  *-i,  i-i ;  cHnodome, 
94 ;  hemidomes,  -4-^,  -2-i,  -1-i,  4-»,  fi  J  (cleavage). 

O  A  7=106^  8' 


Castor  (fr. 


BnUh^ 


0^1,  back,=74  62 
O  A  -4^=149  7 
O  A  -2-^=141  28 
(?A-l-t=154  26 
O  A  ♦-^=99  19 
O  A  i4=90 


OaU,  adi.,=90^  28' 

OaU,  adj.,=117  27 

-2-iAfi,  ov.  i-i,=10110 

t-i  A  -2-i=151  3 

a  A  7=136  50 

a  A  i-i=154  62 

i-i  A  i-i,  ov.  7,=50  15 


Observed  cleavage  angles  of  petalite :  0  A  -2-i=141*'  80',  0  A  f-i— 
117**^-118%  -2-i  A  f-i=100J**-10r.  Qeavage:  <?  perfect;  -2-i  easy. 
1^  qnite  difficult  or  imperfect.    Also  massive,  cleavable. 

BL.=6-6-5.  G.=2'39— 2-5.  Lustre  of  O,  or  face  of  most  perfect 
deavage,  pearly ;  elsewhere  vitreous.  Colorless,  white,  gray,  occasionally 
reddish  or  greenish-white.  Streak  nncolored.  Translucent.  Fracture 
imperfectly  conchoidal.  Double  refraction  strong ;  optic-axial  plane  per^ 
pendirular  to  the  plane  of  symmetry  and  parallel  very  nearly  to  O;  biseo* 
trix  acute,  positive ;  angle,  111  oil,  for  the  red  rays  S6®  27*',  yellow  86®  42'. 
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▼arw— 1.  OastarUe,  in  distinct  transparent  crjetals,  affording  the  abore  angles  and  figure,  aooord 
mg  to  Desdoizeaiiz.  G.=2*38,  Breith. ;  2*397—2*405,  Damour.  2.  Ordinary  j)dii^  deavalilf 
masfliTe;  anda=2'42,  ArfVedson;  2*46,  Dr.  Clarke;  2*426,  0.  G.  GmeUn;  2*412,  2*420,  2'46fi, 
2*448,  2-653,  Damour,  the  last  two  from  different  parts  of  the  same  Utd  specimen,  and  indicating, 
according  to  Damour,  that  the  mineral  is  mixed  with  more  or  less  quartz  and  feldspar.  Thi 
cleavage  f-i  has  been  observed  only  in  pctalite. 

Oomp.>-0.  ratio  for  Jkj  S,  §1=1 :  4  :  20,  Berz. ;  (j^  ft'+i  S)  Si' +3  Si;  or  else  with  one-third 
of  the  excess  of  silica  (3  Si)  basic;  =Sllica  77*7,  alumina  17*8,  lithia  3*3,  soda  1*2=100. 

Analyses:  1,  Arfvedson  (Schw.  J.,  xxil  93);  2,  Ghmelin  (Gilb.  Ann.,  IxiL  399);  8,  4^  B.  Hagen 
(Pogg.,  xlviiL  361);  6,  Rammelsberg  (Pogg.,  Ixxxv.  663);  6,  Waltershausen  (Vulk.  Gest,  296); 
7,  8,  Smith  &  Brush  (Am.  J.  ScL,  IL  xru  378) ;  9,  Plattncr  (Ann.  Gh.  PhamL,  Ixix.  443) : 


L  Utd 


Si  £1        Li        ]^a 

79*212     17*226     6-761 


a.   " 

74*17 

17*41 

6' 

3.     " 

77*812 

17*194 

2*69-2 

4.    - 

77-067 

18*000 

2-660 

6.    " 

77-79 

18-68 

8-80 

6.    «    reddish 

76-74 

18*66 

2*69 

7.  Bolton,  Uass. 

77*95 

16-68 

3*74 

8.            " 

77-90 

16-86 

8-52 

9.  Elba,  CaaioriU  78*01 

18*86 

2*76  ( 

=102-198  Arfredson. 

16  Oa  0«8i,  ign.  2*17=99*23  Gmelin. 

2*302=100  B.  Hagen. 
2-273=100  B.  Hagen. 
1*19=100-86  Rammelsbei^. 

,  Fe  0*08,  ftn  1-0,  Sg  1*0  fi  0-97=99-95  W. 

0*48,  Pe  0*62,  t,  Ca,  <r.,  Mg  0*21,  ign.  0-60=10O'2S 

Smith  A  Brash. 
0-63,  3Pe  0*51,  t,  Ca,  «r.,  ftg  0*26  ign  0-70  a  A  B* 
2*76  (with  tr.  fc,  ]Sra)=100*24  Plattner.    G.=2-392. 

The  protoxyds  in  castorite  are  less  than  in  petalite  in  the  analysis  made.  But  its  cleavages, 
according  to  Bose,  are  like  those  of  petalite,  and  its  optical  characters,  according  to  Descloizeaux. 
Breittiaupt  still  urges  that  they  are  distinct  (6.  H.  Ztg.,  zxv.  85),  and  mentions  their  difOarenoe  in 
sp.  gr.  as  a  prominent  distinction. 

Fyr.,  etc.— Gently  heated  emits  a  blue  phosphorescent  light  B.6.  on  charcoal  beoomet 
glassy,  Bubtransparent,  and  white,  and  melts  only  on  the  edges ;  gives  the  reaction  of  tithia. 
With  borax  it  forms  a  dear,  colorless  glass.    Not  acted  on  by  acidn. 

Obs« — Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  tourmaline,  spodunciene^ 
and  quartz;  on  Elba  {castorite)  in  attached  crystals;  at  Bolton,  Mass.,  with  scapolite;  according 
to  Bigsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  Oanada. 

Litiiia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  peiaiite  is  from  rcmAav,  a 
leaf,  and  alludes  to  the  cleavage. 

On  cryst  of  castorite  and  petalite,  see  DescL,  Ann  Ch.  Phys.,  IT.  ill  264,  1864^  and  Pogg^ 
crxiL  648. 

Descloizeaux,  who  gives  the  above  figure,  points  out  the  isomorphism  with  spodumeno,  and 
the  fact  that  the  0.  ratio  differs  by  a  multiple  of  2  for  the  silica,  it  being  1:4:  lu  for  spodumene 
and  1 :  4 :  20  for  petalite. 

246.  KUPFl'fiRrm.    Kupflforit  (fr.  the  Tunkinak  Mts.)  B,  Hermann^  BuU.  Soa  Nat.  lIo9- 
C0U|  xzxv.  243,  1862.    Anthophyllite  pt    Antholith  pt  Ke/vng. 

Monoclinic.  7a 7=124°  15'-124**  30'.  Cleavage:  /perfect.  In  ag- 
gr^ations  of  prisms,  like  actinolite. 

H.=5'5.  G.=3'08,  fr.  Ilmen  Mts.  Lustre  vitreous.  Color  emerald- 
green  ;  brownish  on  weathering.     Translucent  in  thin  splinters. 

Oomp.~li[g  Si,  with  but  little  te  replacing  the  Mg,  like  enstatite,  it  being  an  wsUUHe  hom- 
Uende  colored  by  dirome.    Analyses :  1,  Hermann  (1.  c.,  and  J.  pr.  Ch.,  Ixxzv'dL  196) ;  2,  3,  f^intz 


(Pogg.,  Iviii.  168);  4^  Lappe  (Pogg. 
(Eec.Gen.Sci.,  iil386): 

Si 


zxzv.  486);  5,  Sackur  (Bamm.  Min.  Gh.,  472);  6,  Thoaason 


1.  Bmen  Mts.  67-46 

2.  Pinel,  aahesL         69*23 

3.  Tscbussovija        68*72 

4.  Koruk  68-48 
6.  Kupferberg  amih.  66*69 
6.  Perth,  Can.,     "    67-60 


£1 

0*19 
019 

403 
3*20 


«r 
1-21 


*e 

6-06 

8-27 

8*10 

9-22 

8-40 

2*10 


0-65 


Mg 
30-88 
3102 
30-90 
31-38 
30*46 
29-30 


Oa 
2-94 


004 
1-76 
3-55 


Alk.  Ign. 
tr,    0-81=100  HermaxiBu 

—  1-31  =  100  Heint*. 

—  1-68=99-49  Heints. 

— i  Mn  0-88=100  Ifc 

=  100-24  Swjk-ir. 

— .    3*66=99-80  Thomaon. 


Analyses  2-6  are  refened  here  because  of  the  approximation  to  kupfferite  in  composition.     The 
Peortiii  mineral  (received  thus  labelled  by  Dr.  Thomson  from  Dr.  Holmes)  is  aUnost  purely  a 
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nlioate;  H  was  a  "congeries  of  imperfect  ciTStalfli  and  looked  like  anthophyDlle;' 

Pyr^^  eto«— In  the  doeed  tabe  traces  of  water;  otherwise  unchanged*  B.R  in  the  foroepi 
beoomes  opaque  white,  but  does  not  Aise.    In  borax  dissolves,  giving  a  chrome-green  glass. 

Obs. — ^Ihe  original  knpfferite,  from  a  graphite  mine  in  the  Tunkinsk  Mts.,  is  a  chromiftioM 
amphibole.  The  analyses  here  given  are  from  a  mineral  of  similar  kind  from  near  Miaak,  in  the 
llmen  Mts.  The  former  has  not  been  analyzed.  Kokscharof  has  also  found  it  near  the  Sanarka 
river,  Urals. 

liTamed  after  the  Russian  physicist  Kupffer. 


246.  AMTBOFHYIaZalTB.  Anthophyllit  (fr.  Norway)  Schwnaeher,  YersekOm.,  90,  1801. 
AntophyUit  KanL,  Tab.,  32,  1808.  Anthogrammit  BnWk,  Ohar.,  29,  1820.  Antholith  BrtUk, 
Uib.,  38,  1830. 

Orthorhombic.  /A 7=125°  to  125''  25'.  Observed  planes:  7,  i-i,  H. 
Cleavage :  i-i  perfect,  7  less  so,  i-i  difficult.  Commonly  lamellar,  or  fibroos 
massive ;  fibres  often  very  slender. 

H.=5*5.  G,=8'l--8'2.  Lustre  somewhat  pearly  upon  a  cleavage-sur- 
face. Color  brownish-gray,  yellowish-brown,  brownish-green,  sometimes 
snbmetallic.  Streak  uncolored  or  grayish.  Translucent  to  subtranslucent 
Brittle.  Double  refraction  positive;  optical  axes  in  the  brachydiagona} 
section. 

Oomp.— f*a  Si+3  "Ag  §i=(i  l^e+f  Ag)  Si=Silica  56*5,  magnesia  27*8,  protoxyd  of  iron  16*1 
^100.  Analyses :  1,  L,  Chnelin  (Leonh.  Orykt,  616, 1826) ;  2,  Yopelius  (Pogg.,  xxiiL  866) ;  8,  Piaan! 
(Dead,  liin.,  l,  630): 

Si     Si    t'e    1^    %    Cft    a 

1.  Eongabeig        66  3         18         4         23  2         =101  Gmehn. 

2.  "  66-74    18-94    2-38    24-36    l-67=9908  VopeUua. 

3.  •*  6616     2-66     14*13     091     2319      1-61      2-38=100-9S  Pisani 

Gbdbitb  of  Dafrenoy  (Ann.  d.  M.,  IIL  z.  582,  1836)  bas  a  different  composition  from  that  of 
withophyllite;  bat  it  is  still  referred  here  by  Descloizeaux  on  the  ground  of  apHeai  identiiy  ait«> 
aimilari^  of  cleaTage. 

Analyses:  1,  Dnfrenoy  (La);  2,  8,  Pisani  (L'lnstitut,  1861,  190) : 


gi 

£1 

te 

% 

Ca 

fi 

1. 

2. 
3. 

88-81 
42-86 
43-68 

9-31 
16-6'2 
17-07 

45-88 
18-82 
15-96 

4-13 
15-51 
18-30 

0-67 
1-90 
0-76 

2-30=101-06  Dnfrenoy. 
4-60=100-11  Pisani. 
3-92=99-68  Pisani 

PfaanTs  analyses  afford  the  0.  ratio  for  ft,  fi,  §i,  It,  11 :  8  :  23| :  ^. 

Pyr.,  etc. — ^B.B.  f\i8ea  with  great  difficulty  to  a  black  magnetic  enamel ;  with  the  fluzes  givea 
reactions  for  iron ;  unacted  upon  by  adds. 

Oba.— Occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  plates  and  fibres  neai 
Kongsberg  in  Norway,  and  with  gray  cobalt  near  ModuoL 

IMs  species,  originaUy  instituted  upon  the  Norwegian  mineral  anolyised  by  Gmelin  and  Vope- 
Uua, and  regarded  as  distinct  by  many  later  authors,  indudiag  Mobs,  but  united  to  hornblende  by 
others,  has  recently  been  proved  to  be  an  independent  species  by  Descloizeaux  (Min.,  i.  75/, 
whose  opticftl  examinations  havo  shown  that  the  crystals  are  orlhorhambic  instead  of  monodinia 
Only  the  mineral  of  the  Norwegian  localities  above  mentioned  is  at  present  here  included,  tlie 
so-called  anthopbyllite  from  Fiskenaes  in  Greenland  (occurring  with  sappbirineX  from  Bavaria, 
Finland,  and  other  Norwegian  localities,  besides  the  cummingioniiej  of  Cummington,  Mass.,  being 
true  hombUtide  in  optical  characters.  Descloizeaux  has  later  announced  (G.  B.,  Ixii.,  987)  thai 
some  anthophyllite  is  monodinic.  The  gedriie  is  from  the  valley  of  H^  near  G^dreSi  France, 
and  contains  microscopic  black  spinels  {fnootiie). 

Named  from  anOufpkyUvimf  the  clove,  in  allusion  to  the  dove-brown  co'or,  as  Sdiomaobe- 
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946 A.  PiBNKcnoinTS,  Haldinger  (Ber.  Ale.  Wieo,  xli.,  261,  I860).  The  &8h-|n«j  maM  of  the 
meteorite  of  8halka,  in  Bancoorab,  consisting  in  part  of  grains  having  two  easy  deavages  inclined 
(o  cne  another  100°,  with  H.r=6'6 ;  G-.=3*412,  Haid.,  3'66,  Piddington ;  and  Aracture  resinous,  and 
containing  small  imbedded  grains  of  chromite.  Yon  Hauer  obtained  ^i  57*66,  i&l  Ur^  i'e  20*66^ 
Jiig  19'00,  Oa  1-63=98*84,  which  is  nearly  the  composition  of  anthopbyllite.  The  meteorite  wa» 
arat  deacrlbed  by  H.  Piddington  in  the  J.  Aaiat  Soa  Bengal,  zx.  299, 1862. 

847.  AMPHIBOLII.  Sk5rl  (=£kshdrl)pt  TTofl.,  1747  (ezdnding  Amiantna,  Beigkoik,  eta  and 
Aabestas).  Skorl  pt,  StHUskdrl  (=8trahl8tein)  OronsL,  Min.,  1768  (excL  A8bestus= Amianthus) 
and  Bergkork,  id.  Hornblende  Wem.,  Bergm.  J.,  1789  (exd.  Btralilstein  and  Asbest).  Hofni> 
blende  Karst,  Tab.,  1791  (ezd.  Btrahlstein,  TremoUt,  and  Asbest).  Id.  (ezcL  also  Smaragdit  pt). 
JKanL  Tab.,  1800, 1808 ;  id.  UOmatM,  1814,  and  Jamenn,  1817.  Amphibole  (incL  Actinote)  £, 
Tr.,  1801  (ezd.  arammatite=Tremolite  and  Asbeste).  Amphibole  (ind.  Actinote  and  GramniA- 
tite)  ir.,  TabL,  1809  (ezd.  Asbeste).  Heterotyp  (incL  Asbestus,  Bronzite,  Hypersth.,  Autboph. 
with  other  yarieties)  JSausrrUj  Handb.,  1818.  Hornblende  Jameaarif  Byst,  1820  (ezd.  Actinolite^ 
Tremolite,  Asbestus,  Garinthine). 

Monoclinic.      ^=75°  2^  7Ai^l24°  30',  <? A  1-1=164:°  10',  a:J:<?= 
3-6527 : 1 : 1-8825.    Observed  ijlanes :  0 ;  vertical,  7,  i-i,  i-3,  i4,  f  i  ;  di 
Dodome,  24,  4rl ;  hemidome,  1-^',  2-^,  -1-4 ;  hemioctahedral  planes  in  zone 
Oilyly  2,  -1 ;  id.  in  zone  1 :  i\  8-ft,  5-6, -3-i. 


323 


224 


0  A  l.i=155*^  83' 
0  A  l-i=149 
O  A  2.i=124  56 
O  A  «;i=104  58 
<?  A -1=152  36 
0  A  1=145  35 
0  A  2=121  29 


0  A  2-t=150°  26' 
OAi4=90 
0  A  7=103  12 
i4Ai.3=99  57 
i-lAt-i=147  39 
i-iAi-i=115  18 
i4A-3-i=12414 


a  A  3-4=130^5' 
2-IA2-1,  ov.  (?,=120  52 
-1A-1=154  26 

1  A  1=148  28 

2  A  2=131 36 
-3-i  A  -3-i=lll  32 

3-A  A  3-i=99  80 


Crystals  sometimes  stout,  often  long  and  bladed.  Cleavage :  7  highly 
perfect;  i-t,  ^,  sometimes  distinct.  Lateral  planes  often  longitudinally 
striated.  Twins :  composition-face  ^t,  as  in  f.  226  (simple  form  f.  225),  and 
230.  Imperfect  crystallizations :  fibrous  or  columnar,  coarse  or  fine,  fibree 
often  like  flax ;  sometimes  lamellar ;  also  granular  massive,  coarse  or  fine, 
and  usually  strongly  coherent,  but  sometimes  iriable. 
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H.=5— 6.  G.=2*9--8'4.  Lustre  vitreous  to  pearly  .n  deaTBge-faoes ; 
fibrous  varieties  often  silky.  Color  between  black  and  white,  through  vari- 
ons  shades  of  green,  inclining  to  blackish-green.  Streak  uncobred,  or  paler 
than  color.  Sometimes  nearly  transparent ;  usually  subtranslucent — opaque. 
Fracture  subconchoidal,  uneven.  Bisectrix,  in  most  varieties,  inclined  about 
60^  to  a  normal  to  Oy  and  15^  to  a  normal  to  i4 ;  and  double  refraction 
negative.    See  exceptions,  p.  235. 

Oomm  Var.— liSi,  and  (ft*  S)  (Si,  SF)  as  for  pyroxene.  Alumma  la  present  in  moat  anh 
(hibde,  and  when  so  it  usuallj  replaces  silica,  ft  may  correspond  to  two  or  more  of  the  basei 
i^g,  Oa,  te,  liTn,  ^a,  K,  £[;  and  B  to  %1,  9e,  or  !%n.  9e  sometimes  replaces  silica,  like  ^» 
Bammelsberg  made  out  the  general  conformity  of  amphibole  to  the  pyroxene  formtda  by  discover* 
ing  tiiat  the  iron  in  both  species  was  often  partly  sesquioxyd  (Pogg.,  dlL  284^  and  Min.  Oh.,  468). 
Yet  the  analyses  do  not  all  accord  with  this  vieWi  part  giving  the  ratio  1 :  3^,  unless  the  water 
Is  made  basic.  Much  amphibole,  espedally  the  aluminous,  contains  some  fluorine.  The  base 
Ume  is  absent  from  some  varieties,  or  nearly  so. 

The  name  Amphibole^  proposed  by  Haixy,  has  the  precedence,  because  HaQy  first  rightly  appre- 
ciated the  species,  as  he  had  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties,  the  name. 
In  his  Traite,  in  1801,  he  brought  together  hornblende  and  acUnoUte;  and  by  1809  he  had  added 
to  the  gronp  the  third  prominent  variety,  iremoUie ;  while  in  all  other  works  not  taking  their 
views  from  him,  these  three  minerals  still  stood  as  distinct  species.  Ashestus  was  annexed  to  the 
series  by  Haosmann  in  1813,  though  kept  separate  long  afterward  by  many  other  authors. 

The  varietiea  of  amphibole  are  as  numerous  as  those  of  pyroxene,  and  for  the  same  reasons ;  and 
thej  lead  in  general  to  similar  subdivisions. 

L  ClONTAnnNa  IITTUB  OS  NO  ALmCDTA. 

K  MitgneaUhLime  AmpJnbole;  Trbholtte.  (Tremolit  Pint,  de  Sausstu^  Voy.  Alpes,  iv.  §  1023, 
1796.  Grammatite  H^  Tr.,  iii.  1801.  Ealamit  [ft.  Normark,  Sw.)  Wem.,  Tasch.  Min.,  x.  169, 
1816.  Catamite.  Baphilite  ThoTn.,  Min.,  i  163, 1836.  Sebesit  [fr.  Sebes,  Transylvania]  in  Brelth. 
Handb.,  539,  1847.    l^ordenskioldit,  Konng.,  Ber.  Ak.  Wien,  xii.  297,  1864.) 

Colors  white  to  dark-gray.  In  distinct  crystals,  either  long  bladed  or  short  and  stout ;  long  and 
thin  columnar,  or  fibrous;  also  compact  granular  massive.  /a/=124''  30.  H.=6*0— 6*5.  G. 
2*9— 8*1 .  Sometimes  transparent  and  colorless.  Contains  magnesia  and  lime  with  littie  or  no  iron ; 
formula  (Ca  Mg)  SL    Named  TremoUU  by  Pini,  fh>m  the  locality  at  Tremolain  Switzerland. 

CframmaiUe  (from  ypa/i/iir,  a  line)  alludes  to  a  line  in  the  direction  of  the  longer  diagonal  seen  by 
Haiiy  on  transverse  sections  of  some  crystals.  It  was  substituted  for  tremolite  by  Hatty,  without 
reason,  and  is  a  very  bad  substitute. 

Nordenskioldiiet  ttom  Ruscula,  near  Lake  Onega,  is  tremolite  (Kenngott  and  v.  Hauer,  1.  o.). 

RapkUUef  ftom  Lanark  in  Canada,  is  tremolite  in  its  grayish-white  or  but  slightly  greenish  color, 
and  its  low  specific  gravity  (G.=2'85,  Thomson;  2*846,  Hunt).  But  both  Hunt's  and  Thomson's 
analyses  give  over  5*30  p.  a  of  protoxyd  of  iron.  In  a  letter  to  the  author  (dated  Sept  2 1,  1864) 
Hunt  states  that  he  obtained  in  one  of  his  trials,  fhmi  material  which  he  had  purified  Arom  mixed 
CaC,  only  3*15  of  protoxyd  of  iron,  with  Oa  12*05  and  Si  67*20 ;  and  he  adds  that  he  regards  this 
as  nearer  the  true  composition  of  tiie  mineral. 

1  0.  NEPHRtrs  pt  (Pietra  di  hijada  [ft*.  Mexico  or  Peru]  Span.  Lapis  nephriticus  A,  OluUua, 
Dissert,  1627 ;  C.  Bariholinua,  Opusc,  1628 ;  de  Boot,  Gemm.,  1609.  Lapis  Indicus  AldravanduBj 
Met,  p.  706.  Talcum  nephriticum  Linn^  1768.  Jade,  Pierre  n^phr^tique,  cPArgenviUe,  Oryct, 
186,  1755 ;  Snige,  de  lAale^  etc  Kephrit  WenL^  Ueb.  Cronst,  186, 1780.  Kidney  Stone.  Kieren* 
stein,  Beilatein,  Cferm.) 

Nephrite  is  in  pert  a  tough,  compact,  fine-grained  tremolite,  having  a  tinge  of  green  or  blue,  and 
breaking  with  a  splintery  fhicture  and  glistening  lustre.  H.=6— 6*5.  G.=2*96— 31.  Named 
fh>m  a  supposed  efficacy  in  diseases  of  the  kidney,  from  m^(,  kidney.  It  occurs  usually  associ- 
ated with  talcose  or  magnesian  rooks. 

Nephrite  or  jade  was  brought  in  the  form  of  carved  ornaments  ftt>m  Mexico  or  Peru  soon  after 
the  disooveiy  of  America.  Del  Rio,  in  his  Mexican  Mineralogy  (1795X  mentions  no  Mexican  lo- 
eali^.  A  similar  stone  comes  fh>m  China  and  New  Zealand.  A  nephrite-like  mineral,  called 
htnaenUef  from  Smithfield,  B.  L,  having  the  hardness  5*5,  is  serpentine  in  composition.  The  jade 
»f  ie  Saussure  is  the  eamaaurUe  (see  under  Zoisitb)  of  the  younger  de  Saussure,  earlier  named  lemon' 
lie  by  Belametherie.  Another  aluminous  jade  has  been  called  jadeiie  (q.  v.)  by  Damour.  Ths 
Baston  mineral  is  a  mixture,  and  has  been  named  pseudonephnte  (q.  v.). 

2.  Magnesia-lATn^Iron  Amphibole;  Aotinoutb  (Strfilskori  pt  Oranei,  L  a  Strahlstein  Chrm> 
Adiynolite  Kirw.^  Min.,  I  167,  1704,    Actinolite  (correct  orthogr.).    Schorl  vert  du  ZiXkitthau 


Digitized  by 


Google 


234  oxraEN  compounds. 

ZiUerthitcs  Ddmaefh.,  T.  T.,  ii  857,  1797.  Actinote  jET,  Tr.,  iu.  1801).  Color  brigl:.irgma  and 
grayish-green.  In  crystala,  either  short  or  long-bladed,  as  in  tremolite;  oolumnar  or  fibrcms} 
granular  massive.  G.=3— 3  2.  Sometimes  trausparent  Contains  magnesia  and  lime,  wiUi  some 
protoxyd  of  iron,  but  seldom  more  than  6  p.  a ;  formula  (Ca,  &g,  te)  Si  The  variety  in  long 
bright-groen  crystals  is  called  glassy  acUnoliie;  the  crystals  break  easily  across  the  prism.  Tlie 
fibrous  and  radiated  kinds  are  often  called  asibesttform  adinolite  and  raditUed  adinoliie.  ActinoUte 
owes  its  green  color  to  the  iron  present. 

Named  actinclite  from  ^axrU^  a  ray^  and  UQui^  sUme^  as  translation  of  the  German  strahJLskm  or 
racUaied  stone.    Name  changed  to  admoie  by  Haiiy,  without  reason. 

TrsmoUie  graduates  into  acUnoMe  through  an  increase  in  the  proportion  of  iron,  though  generally 
easily  distingui^haUe  by  its  color.  Asbesius  has  usually  a  grayish-white  or  greenish-white  color, 
although  actinolite  in  the  proporticm  of  iron ;  and  the  raphiUiie  (see  preceding  page)  appears  to 
shade  into  actinolite  in  composition.  Tremolite  does  not  difiiBr  in  oolor  irom  the  aluminous  variety, 
sdewUs,  from  Edenvilie,  N.  Y.  (p.  236). 

3.  Magnesia-Iron  Amphibole ;  Aiitholitb  (Anthophyllite  pt  (p.  231).  Antholith  pt  Kemg,^  Ueb. 
1869,  68,  1860).  Structure  as  in  anthophyllite.  Color  gray  to  brown;  G.=3-l— 8-2.  Contains 
much  magnesia,  with  some  iron,  and  little  or  no  lime.  Formula  (&g,  te)  Si.  Qraduates  into 
Jcupfferite^  p.  230. 

4.  Magnesia-IAme^Manganese  AmphtboU;  Btchtebite.  A  variety  from  Paisberg  is  hero  induded 
(anal.  34),  described  by  Igelstrom,  and  affording  the  formula  (Mg,  l^n,  Ca,  ]E[,  ffa)  Si,  and  con- 
taining 8  to  9  p.  a  of  alkali,  which  may  possibly  be  a  result  of  alteration.  /A  7=124° ;  color 
pale-yellowish  to  brown.  Igelstrom  considers  the  richierite  of  fireithaupt  (6.  H.  Ztg.,  zxiv.  864, 
1865)  the  same  mineral,  as  it  has  the  same  general  aspect  and  similar  composition,  excepting  half 
less  manganese ;  fireithaupt  describes  it  as  occurring  in  acicular  czystals,  affording  the  prismatic 
angle  133''  38'  (which  is  within  6'  of /A  i-i  of  pyroxene);  with  G.= 2*826;  color  isabeUa-yellow, 
rarely  pale  yellowish-brown;  S.B.  very  f\isible.  It  resembles  the  kokscharofflte  firom  L.  Baikal, 
though  unlike  it  in  composition  (p.  242). 

6.  IronrMagnesia  Amphibole;  Odmminqtonitb  (Dewey^  Am.  J.  Sci.,  viil  69,  18*24.  Anthophyl- 
lite pt.  Not  Cummingtonite  [= Rhodonite]  Ramni,).  Color  gray  to  brown.  Usually  fibrous  or 
fibro-lamellar,  often  radiated.  G.=3*l— 3'32.  Contains  much  iron,  with  some  magnesia,  and 
little  or  no  lime.    Formula  (]^e,  "iHg)  Si.    Named  fh>m  the  locality,  Cummington,  Mass. 

6.  Iron-Manganese  Amphibole;  Bakxbhorite  (Jem-och-manganoxidulrik  Hornblende  A.  £r4> 
mann,  Dannemora  Jernm.,  52,  1851.  Dauuemorit  Kenng.,  Ueb.  1855,  61,  185G).  Color  yellowish- 
brown  to  greenish-gray.  Columnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  iron  and 
manganese;  formula  (^e,  ilLn)  SL  In  tliin  pieces  B.B.  fuses  to  a  dark  slag.  Asbeftrriie  of 
Igelstrom  (B.  H.  Ztg.,  xxvi.  23,  1867)  is  similar;  it  is  grayish-white  to  ash-gray,  and  like  a  gray 
asbestus ;  in  acids  not  soluble  (anal  39).  The  proportion  of  Mn  is  not  stated,  and  it  may  be 
cummingtonite. 

7.  Iron  Amphibole;  Gkuhebitb  (Pyroxene  ferrugineux  (fr.  CoUobri^res)  Graner^  C.  R,  xxiv. 
794;  Grunerit  Kenng.,  Min.,  69,  18,53).  Asbestiform,  or  lamellar-fibrous.  Lustre  silky;  color 
brown;  G.=3-718.  Formula  jfeSl  Optical  properties  those  of  amphibole,  according  to 
Desdoiseaux  (Mhi.,  L  59). 

Appendix.  8.  Asbbstus  ('A/ir<ivro;  XiBos  Dioscar.,  v.  165.  [Not  deSivr*^  [=  Quicklime]  Dioscor^ 
V.  1»3.]  Asbestos,  Linum  vivum,  Amiantus,  Flin.^  xix.  4,  xxxvi  31.  Lapis  Carystius  (f^.  Carys* 
tum)  Pausaniaa,  Lana  montana.  Amiantus,  Asbestus,  Agric^  Foss.,  'J 5 8,  1546 ;  WaU,^  Min^ 
140,  143,  1747  (Caro  montana  or  Bargkdtt=Mountain  leather,  and  Subcr  montanum  or  Barg- 
koark= Mountain  cork,  being  included.)  Asbestus,  Amiauthus,  Carystine  (=Mtn.  leather  and 
cork),  HUl,  Foss.,  166,  1771.  Kymatm  Breiih,,  Uib.  1830,  Char.,  113,  1832.  Byssolite  (fr.  I«ourg 
d'Oisans)  Sa/ussure,  Voy.  Alpos,  §  1 696 ;  Asbestoide  (ib.)  Vauq,  cfc  MacquaH,  Bull.  Soc.  Philom., 
No.  54,  1797 ;  Amianthoide  (ib.)  DelamelJUy  T.  T.,  il  364,  1797).  Tremolite,  actinolite,  and  other 
varieties  of  amphibole,  excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  tlie 
fibres  of  which  are  sometimes  very  long,  fine,  flexible,  and  easily  separable  by  the  fingers,  and  look 
like  flax.  These  kinds,  like  the  corresponding  of  pyroxene,  are  called  asbestus  {(r,  the  Greek  for 
incombustible.)  Pliny  supposed  it  a  vegetable  product,  although  good  for  making  incombustible 
cloth,  as  he  state-H.  The  amianthus  of  the  Greeks  and  Latins  was  the  same  thing ;  the  word 
meaning  undefiled,  and  alluding  to  the  ease  of  cleaning  the  doth  by  throwing  it  into  the  fire. 
The  colors  vary  from  white  to  green  and  wood-brown.  The  name  amianthus  is  now  applied 
usually  to  the  finer  and  more  silky  kinds.  Much  that  is  so  called  is  chrysolile^  or  fibrous  serpen- 
tine, it  containing  12  to  14  p.  c  of  water.  Mountain  leather  is  a  kind  in  thin  flexible  sheets,  mad« 
of  mterlaced  fibres ;  and  mountain  cork  (bergkork)  the  same  in  thicker  pieces ;  both  are  so  liglit 
as  to  float  on  water,  and  they  are  often  hydrous.  Mountain  wood  (Bergnolz,  Holzasbest,  Gern^) 
if  compact  fibrous,  and  gray  to  brown  in  color,  looking  a  little  like  dry  wood. 

Bffsioliile  (Amiantboid,  asbestoid)  fr.  Bourg  d*Oisans  m  Dauphiny,  is  of  an  olive-green  ookM^ 
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OMne  and  stifl*  fibrous^  and  has  G.=3-0 ;  it  is  a  fibrous  yariety  of  Iho  Hvnrmanganeae  ampkiboUi 
according  to  Vanqnelin  Jt  Macquart  (L  a>    It  oocurs  associated  witli  a  black  ozyd  of  manganose 

H  ALxnasoTss. 

9.  Alwninmu  Magnena-Lime  Amphibole.  (a)  Edknttk  (Edenit  SreHh.,  Handb.,  558,  1847). 
Odor  white  to  gray  and  pale-green,  and  also  colorless ;  G.  =80— 8*059,  Bamm. ;  2*9,  Breith.  Be- 
lembles  antb^hjUite  and  tremolite.  Formula  (Mg,Ca)(Si,Sl^).  Named  from  tho  locality  at 
EdenyiUe,  N.  Y.  To  this  variety  belong  various  pale-colored  amphiboles,  having  less  than  five 
p.  a  of  ozyds  of  iron.  Breithaupt  makes  the  edenite  triclinic  in  B.  H.  Ztg.,  zziy.  428,  and  he  says 
that  this  is  confirmed  by  Dauber.  On  an  examination  of  crystals,  the  author  sees  no  reason  for 
adopting  this  conclusion. 

(b)  Smabagditb  Saussure  (Voy.  Alpes,  It.  §  1313, 1862, 1796.  Diallage  verte  pt.  K,  1801 ;  Oreen 
Diallage  pt  Diallagon  Ulhnann,  Tab.,  90,  1814).  A  thin-foliated  variety,  of  a  light  grass-green 
cok>r,  resembling  much  common  green  diallage.  Aooording  to  Boulanger  it  is  an  aluminous  mag- 
nesia-lime amphibole,  containing  less  than  3\  p.  a  of  protoxyd  of  iron,  and  is  hence  related  to 
•denite  and  the  light  green  Pargas  mineral  Besdoizeauz  observes  (Min.,  I  90)  that  it  has  the 
cleavage,  and  apparently  the  optical  characters,  of  amphibole.  H.=5 ;  Q-.=8,  Yauq. ;  3*10,  Bou- 
langer.  It  forms,  along  with  whitish  or  greenish  saussurrite,  a  rock.  The  original  mineral  is 
from  Corsica,  and  the  rock  is  the  corsilyte  of  Pmkerton,  and  the  verde  cU  Corsica  duro  of  the  arts. 

A.  similar  smaragdite  from  Baoher  consists,  according  to  Haidinger,  of  alternate  lamins  of  am* 
phibole  and  pyroxene  in  twin  composition. 

The  euphoiidt  of  the  Alps  resembles  corsilyte  in  containing  a  smaragdite-like  mineral  {green  c2i- 
allage\  But  Hunt  states  that  the  mineral  has  the  cleavage  of  pyroxene,  which  our  own  examina- 
tions have  not  succeeded  in  confirming. 

10.  Ahsmifwiis  Magnesic^IArnt-Iron  Amphibole.  (a)  PABOiBiTi;  (b)  Hobnblbnde.  (Comeus 
fissihs  pt.,  Comeus  solidus  pt.,  C.  crystallisacus  pt.,  Hombarg,  Skiorl  pt.,  IVa//.,  Min.,  138,  189, 
1747.  Skorl  pt,  Basaltes  pt,  Bolus  particulia  squamosis  pt,  Oronst.^  'Zt*,  82,  i*l6S.  Schorl  opaque 
rhomboidal  pt.  Schorl  argileux  pt,  de  Liale^  Crist,  iL  389  Q)l.  iv ,  f.  97, 99),  424, 1783.  Basaltische 
Hornblende  TFem.,  Bergm.  J.,  1789  (ind.  also  augite).  Basaltische  H.  (augite  excl)  Wetn.^  1792, 
and  later;  KarsL,  Tab.,  1800.  Pargaait  SUinheil^  1814,  Tasch.,  Min.  1815,  301.  Amphibolit 
BreiiK,  Char.,  1828,  Uib.,  34,  1830.  Diastatit  (fr.  Wermland)  BreUh,^  Char,  134,  1832.  Syntag- 
maUt  (fr.  Vesuvius),  Wallerian,  BreilK,  B.  H.  Ztg.,  xxiv.  428,  1865. 

Colors  bright,  dark,  green,  and  bluish-green  to  grayish-black  and  black.  / A  /=  1 24°  T — 1 24**  25' ; 
O.=3'05— 3*47.  Fargasite  is  usually  made  to  include  g^een  and  bluish-green  kinds,  occurring  in 
stout  lustrous  crystals,  or  frranular;  and  hornblende  the  greenish-black  and  black  kinds,  whether 
in  stout  crystals  or  long  bladed,  columnar,  fibrous,  or  massive  granular.  But  no  line  can  be  drawn 
between  them.    Pargasite  oocurs  at  Pargas,  Fhiland,  in  bluish-green  and  grayish-black  crystals. 

Optical  characters  in  general  the  same  as  for  tremolite  and  actinolite  (p.  233).  But  in  one  black 
crystal  of  hornblende  (fr.  BUin  7)  Besdoizeaux  found  one  bisectrix  to  be  parallel  to  the  plane  t-f , 
and  the  other  normal  to  it  Again,  in  the  bluish  or  black  pargasite,  from  Pargas,  the  bisectrix  is 
inclined  82"*  58'  to  a  normal  to  0,  and  108**  to  a  normal  to  t-t ;  and  double  refraction  is  positive, 
Desdoiseaux  observes  that  these  distinctions  are  not  sufficient  to  warrant  the  separation  of  these 
minerals. 

(a)  DiastcUite  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
/A/=  120'  20',  and  G.=3'08— 8'1 1.  {b)  SynioffmaHte  is  the  Vesuvius  black  hornblende,  analyzed 
by  Rammelsberg  (No.  29),  m  which  he  found  /A  /=124'*  8',  G.=3-2;  2. 

(c)  According  to  Breithaupt,  /A /in  two  hornblendes  from  Greenland  is  128°  59'  and  124*  0', 
with  a=3-462  and  3*383;  two  from  Ajendal  h\  Norway,  124**  and  124°  IV,  with  G.=.S-301  and 
8*229;  one  from  Persbertp  in  Sweden.  124  ,  with  G.=3-818;  two  from  Schmalzgrube,  near 
Marienberg  in  Saxony,  124*  5'  and  124*^  11',  with  G.= 8*833  and  8*290;  one  from  Bhonsberg  in 
Bohemia,  124°  6',  with  G.=3*362.        The  preceding  are  of  Breithaupt*s  Amphibolus  ferrotme. 

For  a  basaltic  hornblende,  from  Wetterau  or  Bilin  (A.  baaalUeus  Br.)  analyzed  by  Bonsdorff  and 
8truve(AnaL17.  21),  Breithaupt  gives /A /=124<»  39'  88",andG.=3  17— 8*25;  for  one  from  the 
zircon-syenite  of  Laurvig  and  Fredriksvam  in  Norway  {A.  aaacoeus  Br.)  /A  7=124*'  7',  and 
G.=2  26— 2*29;  for  one  of  greenish-black  color  from  Ersby  near  Pargas  in  Finland,  analyzed  by 
His'mger  and  Bonsdorff;  anal  10,  11  {A,  meditu  Br.X  /A/=124<>  15',  and  G.=3*14— 317;  for 
one  of  green  to  greenish-black  oolor,  firom  Saualpe  in  Carinthia,  analyzed  by  Clausbruch,  anal.  20 
(A.  CarirUMnw  Br.,  and  Oarinihine  W.),  /a/=124<>  22',  and  G.=308-310;  for  one  from  Pai^ 
gas,  occurring  in  limestone  with  ohondrodite,  eta,  analyzed  by  Bonsdorff  and  Gmelin  {A, pargas 
ike  Br.,  or  FargasHe),  I  A  7=124°  10',  and  G. =3*06— 3*08 ;  for  one  of  greenish-black  to  blackish^ 
men  color,  from  Kongsberg  in  Norway,  analysed  by  Kudematsoh  (A,  maorodiagonalie  Br.) 
i\ 7=  124°  26'  and  G.a3*06-3'08 
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DiastaUie  cf  Bieithatxpt  {A.  diagUaieiu\  in  Its  angle  /A/:£l20''  SO',  if  this  be  not  an  accidental 
irregularity,  diverges  widely  fVom  true  hornblende.  Breithaupt  has  caUed  a  velvet-black  horn- 
blende from  Nordmark  in  Wermland  Hemiprismaiiacher  AmpMbol  (Char.,  135,  1882 ;  Handb^  iiL 
546) ;  it  is  stated  to  have  I A  1^124^'*  26',  and  to  be  tricUnic,  the  angle  between  the  macrodlago- 
nal  and  the  left  face  of  a  dinodome  bemg  27^  40',  and  that  for  the  right  ikce  27**  54',  and  the 
cleavages  parallel  to  the  prismatic  planes  ij  /',  unequal  Q.=8'16— 318.  The  analyses  \ff 
Bonsdorff  and  Hismser,  Nos.  11,  28,  he  refers  here.  He  has  recently  named  it  JBiBmipntmatiia 
WdLUnanus  or  WcUUrian,  Breithaupt  also  observes  that  his  A.  medivs  (see  above)  has  unequal 
cleavages,  and  is  probably  related  to  the  wallerianite.  The  grayish  to  colorless  hornblende 
from  Edenville,  called  by  him  EdsaiU  (see  p.  235),  he  also  refers  to  his  genus  Hemiiprimna/tUm. 

11.  Altmifioua  li'cn-IAme  AmphXboU;  Nohaxitb  i>aaa    Oolor  black. 

i2.  Aluminoua  Iron-Manganeae  AmphiMe;  GAMBiaBADiTi  BreUh,  (B.  H.  Ztg.,  zx.  51,  1861> 
Oolor  velvet-black.  G.=3'12.  Named  from  the  locally,  Gamsigrad  in  Senria,  where  it  fermi 
with  white  feldspar  a  rock  called  1imaay(e, 

Mangan-amplUbol  of  Hermann  (Gummingtonite  RammeMferg,  and  Hermannite  £sMi^is  noth- 
ing but  rhodonite  of  Onmmington,  ICass.,  erroneously  analyiol 

I  OoiTTAIHDra  UITLI  OR  vo  ALUlOirA. 

1.  Tremoliie:  Magneafa-Lime  Amphibole,  Analyses :  1,  2,  Bonsdorff  (Schw.  J.,  zzzL  414^  xzzr. 
123);  3,  Michaelson  (CEfv.  Ak.  Stockh.,  1863,  196);  4,  Damour  (Ann.  Oh.  Phys.,  m.  xvl) ;  5, 
Blchter  (Fogg.,  Izzxiv.  853);  6,  Bammelsberg  (Pogg.,  ciiL  295);  7,  Lechartier  (Bull.  Soc  Cbu,  II. 
iil  381) ;  8,  9,  Bammelsberg  (1.  a) ;  10,  Beudont  (Ann.  d.  M.,  Lu  v.  307) ;  1 1,  Bammelsberg  (L  c.) ; 
12,  id-  (J.  pr.  Oh ,  Ixxxvi.  347). 

2.  AcUnolite:  MaQnmarLime^Iron  Ampkibole.  18,  Bonsdorff  (1.  c.) ;  14,  Seybert  (Am.  J.  Sd.,  vi. 
883);  15,  Hunt  (Am.  J.  ScL,  XL  xii,  218,  PhU.  Mag.,  IV.  i.  822);  16,  Furuhjehn  (Arppe,  Unde^ 
sokn,  p.  69,  Ramm.  Min.  Oh.,  471);  17,  18,  Bammelsberg  (L  c.);  19,  Richter  Q.  c.);  20,  Pipping 
(Berz.  Jahresb,  xxvii.  252);  21,  v.  Merz  (Viert  Gee.  Zuricli,  1861,  Kenng.,  I860);  22,  Schwalbe 
(ib,  vlL  20,  Kenng.,  1861,  68;  23,  Michaelson  (CEfv.  Ak.  Stockh.,  1863, 199);  24^  Murray  (Ramm. 
2d  SuppL,  60);  25,  Bonsdorff  (1.  c);  26,  Bammelsberg  (1st  Suppl,  73);  27,  Meiteendorf  (Pogg^ 
IiL  626);  28,  Soheerer  (Pogg.,  Ixzziv.  331);  29,  Richter  (ib.);  30,  Soheerer  0-  c). 

3.  Antholite:  Magnesia-Iron  AmpMboU,  81,  Thomson  (Rec.  Gen.  Sd,  zvii);  82,  Book  (This 
Min.,  1^50,  692);  83,  Lappe  (Pogg.,  zzxv.  486). 

4.  MagnesiaLime^MangaMae  AmphiboU,  34,  Igelstrom  (CEfv.  Ak.  Stockh.  1867, 12,  B.  H.  Ztg., 
1867,  21);  35,  Michaelson  (L  a) 

5.  OamningUmiU:  Iron-Magnesia  AmphiboU    36,  37,  Smith  k  Brash  (Am.  J.  Sd.,  IL  xvi  48> 

6.  Dannemorite :  Iron-Manganese  Ampkibole.  38,  Erdmann  (Dannemora  Jera-Upsali^  Slodchdim, 
1851,  51);  89,  Igelstrom  (B.  H.  Ztg.,  zxvi.  28). 

7.  Gruneriie:  Iron  Amphibole.    40,  Griiner  (0.  R,  xxiv.  794), 

8.  Nephriie,  41,  Bammelsberg  (Pogg.,  IziL  148);  42,  43,  Schafhautt  (Ann.  Oh.  Phann.,  xlvL 
888) ;  44,  45,  Damour  (Ann.  Ch.  Phys.,  HI.  xvl);  46,  47,  Scheerer  (Pogg.,  Ixxxiv.  379);  48| 4^ 
L  R.  V.  Fellenbeig  (Nat  Ges.  Beni,  1865,  112) : 


1.  Tbbmolecb:  Ma/gnetiarUmis  AmpMbole, 


Si       Si      £*e     &n     ftg       Ca       fi 


1.  Wermland,  to. 

59-75 

fr. 

0*50 

25«00 

14-71 

0*10,  P  0*90=100*86  B. 

2.  Fahlun,io. 

60*10 

0-42 

1*00 

0-47 

24-31 

12*78 

015,  P0*78=99'^6B. 

8.        "     palegreen 

57-32 

1-09 

118 

0*85 

24-70 

13-61 

0*20,  F  0-35=99-80  Mich 

4.  6t  Gothord,  w. 

58-07 

1*82 

24-46 

12-99 

=97-34  Damour. 

6.           «          w. 

60-60 

0-32 

0-50 

25-43 

11-85 

1-20  (*P)=99*00  Riditer 
0-84(AP)=99-42Ramm. 

6.           "          w. 

srr. 

26-63 

13-90 

7.           "          w. 

0-86 

2-81 

24-07 

12-58 

1*62=100*40  Lechartier. 

8.  Sweden,  yw^ 

68-87 

n7 

28-19 

1100 

0*18  (&  F)=  100-01  Ramm 

9.  Maneetsok,  GkL,  ywh. 

54*71 

2-41 

23*92 

15-06 

3*83  (*  P)=99-43  Ramm. 

10.  OEiklowa 

59-5 

1*4 

268 

12-8 

=100Beiidant 

11.  Gouverneur,  N.  T.,  w. 

67  40 

0-88 

1*36 

24-69 

18*89 

0'40(ftF)=99-12Baaim 

12.  Gumo 

67-62 

0-84 

2612 

14*90 

=99-48  Bamm 
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S.  AOTDfOun;  ifivM9J»>Xiin«-7rMi  AmfhSbok. 


18.  Ttbwf^gUmy 
14.  Concord,  Pa 
16.  AqiMMIs 

16.  Degero,  FlnL 
11.  2a]lertha],  eryil 

18.  Arendal,  ^.-^ 

19.  Reichenstein 

80.  Helsingffon,  py.-yiu 
2].  Biffelborg 

33.  Floaohhorn 

83.  Orrij&rfTi,  dJL-^ 

34.  Tbbeiig^  AAnku 
25.  Tarentaiae  <« 
36.  Kvmaan  « 
87.  ZiUerthal  '' 
28.  Tyrol  «* 
39.  Relchenstein    " 

8a  ZiUerthal,  Rock  Cork 


Si       Si 

6916   

66*33 
66-80 

68-36 
66-50 
66-77 
58*89 
67-30 
67'26 
68-18 
65-01 

69-60 
68'20 
67-98 
66-87 
57-60 
56-85 
67-20 


8-96 

1-67  4-30 

0-40  6*30 

1-83  6-65 

6-26 

0-97  6-88 

0-67  3-79 

0-20  11-75 

0-3:ft  6-67 

8-17  11  •ST 

1*69  3-46 

8-60 

0-14  3-08 

0-68  6-32 

4-31 

8-88 

0-56  6*33 

4-37 


-An 
0-31 


1-15 
0-63 

0-51 


0-21 
113 


Hg 
31-10 
3400 
33*50 

30*56 
32-56 
31-48 
28-37 
9-49 
21-81 
16*57 
23-85 

19-30 
33*10 
23*88 
20-33 
28-09 
23-99 
22*85 


0«        ft 

14.26   ^,  P  1«16=100'62  R 

10-67    1*03=98  Soybert 
13*36    0*80,  5ra  0*80,   &  0  26= 
99*21  Hunt 
12  40   —=99-18  Foruhjelm. 
18*46    l*29=99-06  Ramm. 
13-56    2-20=100*86  Ramm. 

9*67     8'60=99*89  Richtor. 

21-20   =100*95  Pipping. 

12-40    ^  P  0*83=99-81  Men 

11-69   ^  P  0-29=101*07  Sch. 

13-60    1*03,  Po  0-5fi,  JraO-48,  & 
0*88 =100*56  MichaelBon. 

12-65  =100-06  Murray. 

15*65    0-14,  P  0*6=99-45  B. 

1205   =100*21  Ramm. 

17-76   =99*39  MeitzendorC 

13-43    3-36=100-25  Scheorer. 
1 1-66    2*15,  Cu  0-40  Richter. 
13*39    2-43=100*24  Sdieerer. 


3.  Aktbouxb;  Magnmeii'Iron  AmphiboU;  Asbestifornv 


81.  Tyrol,        AOHfskis 
83.  Staten  Id.,      " 
83.  Eomk  <« 


54-93     1-64  12-60   26*08 

65-20   11-82   80-78 

68-48 9-22    0*88    81*88 


4.  RiGBXEima;  Mo^pitH»'Lknd'MQng4meBeAmphibole, 


84.  Pftisberg 

85.  Longban,  Plnl. 


62-23   1*35  11-37     21-03 

54-16    0-52     1-77     6*09    20*18 


5.  CuioaNQTOirraB;  Irof^Magneaia  AmphiboU, 

86.  Oammington  61*09    0-95  32-07    150    10-29 

37.  **  60-74    0*89  8814     1*77     10-81 

6.  DAaxsifOBm;  Irrn'McmgoMse  AmphiboU, 

88.  Dannemoia  48*89    1-46  38-21    8-46      2*98 


5-28=100-53  Thomson. 

2*25=100  Beck. 

0-04  =100LappQ. 


6-20   ,  iSfa,  48*82=100  L 

6*06    0-12,  Fe  2*80  ]?fa  2*77,  t, 
6*87=99*83  Micfaaelaon. 


«r.     8-04^    Sa    0*75,   ft  «r.= 

99-69  a  A  B 

k.     3*04,    fTa    0*54,   ft  «r.= 

100*43  a  &  B 


39.  Bnm^o^  Aa>eferrU» 

46*26 

40-40 

10-88 

2-47=100  Igolstzdm 

7.  GBDmnan;  BnmAm^finSMB, 

40.  Gollobridres 

48-9 

1-9 

63-2 

1*1 

0*6 

=99*6  GriXner. 

8l  IfTxPBsnn 

4L  OfaiiM 

64-68 

315 

1-39 

2601 

16-06 

0*68=100-97  Ramm. 

43.      " 

68-91 

1*33 

3-48 

0*82 

2242 

12-28 

0-25,  ft  0-80=99*23  a 

43.      " 

68*88 

1-56 

2*58 

0-80 

22*89 

12-15 

0*27,  ft  0  80=99-74  a 

44.      " 

68-46 

■ 

1*16 

27-09 

12-06 

45.      " 

6802 

1*12 

2719 

11-82 

=98*  16  Damour. 

46.      " 

67*28 

0*68 

1*37 

25-91 

12*39 

2*55=100-18  Scheerer. 

47.  K.  Zealand 

67-10 

0-73 

3*39 

28-29 

1348 

2*50=100*48  Scheerer. 

48.  Swlas  Lake-hab. 

(1)66-83 

6*70 

0-68 

20*86 

13-02 

3*18=100  66  PelL 

49.      «            " 

56*14 

0*48 

4*66 

1*18 

22-68 

1112 

3*72=99-93  PelL 

IhaiiaL3,  a.a2-99: 
a.=3  067  ;  anal  18,  GK 

anaL  6  and  8,  a.= 

2*93; 

anaL  11,  a.=l 

B-0:  anaL  12,  a.=3-003;  aaaL 

=3026:  anaL  19, 

a.=3*004; 

anaL  2(^  a.=; 

1-166;  anaL  28,  G.=8'C 

anaL  41,  a.=2-96 ;  anaL  44^  45,  Gtr. 

=2-97. 

17 
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OXraEN  OOMFOtTNDS. 


n.  Aluminous  ^hxcKom. 


1.  Bdknitb:  MaqnMUy'LliM  AmpMbole.  AnaljBes:  1,  Bammeliberg  (Pogg^  cdL  441);  S 
O^jaiider  (J.  pr.  Gh.,  zliL  464) ;  8,  Bammelsberg  (L  c.);  4,  0.  Gmelin  (Ak.  H.  Stodch.  1816);  5^ 
Bonsdorff  (8chw.  J.,  xxzL  414^  xzzv.  123);  6,  7,  Rammelsberg  (I-  o-);  ^  Bonsdorff  (]•  c). 

2.  Farganie  and  Hornblende.  9,  T.  a  Hnnt  (Bep.  Or.  Can.,  1863,  466);  10^  Bonsdorff  (L  a); 
11,  12,  HiBinger  (Schw.  J.,  yrTJ,  289);  13,  Suckow  (Die  Yerwitt,  143);  14,  Delesse  (Ann.  d  IL, 
xyL  328,  1849);  16,  Kudernatsoh  (Pogg.,  xxzvil  686);  16,  Kossin  (RamuL,  Min.  Ch.,  4u2);  17, 
Boniidorff  (L  a);  18,  Henry  (Q.  Rose,  Beise  Und,  L  888);  19,  Hisinger  (O);  20,  Clausbrudi 
(Ramm.,  let  Suppl,  72);  21,  Struve  (Pogg.,  riL  360);  22,  Ranunelsbeig  (iS^  Ixzziil  458);  23. 
24,  Walterahausen  (Vulk.  Gest,  111);  26,  Delesse  (Mem.  Soc.  d'emuL  dti  Doubs,  1847);  2C, 
Sharpies  (Am.  J.  Sol,  II.  zlil  271);  27,  Kadematsch  (L  c.);  28,  Bonsdorff  (L  a);  29-86,  Bara* 
melsberg  (Pogg.,  dil.  444);  86,  Delesse  (Ann.  d.  M.,  zvl  323);  87-40,  Bammelsberg  (La);  41, 
Puzyrevskj  (Jahrb.  Min.,  1866,  362);  42,  Moberg(J.pr.  ()h.,xliL464);  43JWalter8haus6ii  (L  c); 
44,  Hisinger  (L  c);  46,  DeviUe  (Bt.  G.  Teneriffe,  1848).  V-^ 

3.  Nobaute;  AlumvMvs  IronrLime  Amphibole.  46,  47,  Klaproth  |Bpnr.,  ▼.  160);  48,  Bam 
melsberg  (I  a,  447);  49,  BchultB  (Bamm.  Min.  Gh.,  996).  f 

4.  GAMBlGaADnra;  Aluminous  Iron-Mmganese  AmphiboU.    60,  MQller  (B.&  Ztg.,  xz.  53). 

6.  SifABAODin.    61,  T.  a  Hunt  (Am.  J.  ScL,  IL  xxrii.  848);  62,  Boiblang^  (Ann.  d.  M.,  Tin. 

,..„  ^ 

1.  Bdbiitb;  Alvminoua  Magneakhldme  AmpJubole,  ^^ 


1.  Edenville,  gy. 

2.  Storgord,  FinL 
S.  Pargas,  gn, 
4.        "     pale 
6. 


pale-gn. 


6.  Monroe,  hK-gy, 

7.  Saualpe,  Im, 

8.  Aker,  gy. 


Si  £1 

61-67  6-76 

89'37  16-87 

46-12  7-66 

61*76  10*93 

46-26  11-48 

46-93  12-87 

49-33  12-72 

47-21  18-94 


9e 
2-86 


*- 


ftn    ftg      Ca    fTa 

23-37  12-42  0-76 

2-89  21-46  17-6r  

2-27  21-22  13-70  2*48 

8-97  18  97  10*04  1*83 

8-48    0 36  1903  13*96  0*61 


4-66    «r.     21-12  12*22  2*24 

1-72   4-68 1714    9  91  2-26 

2-28    0*67  21*86  12*78    


0*84  0-46 =98-12  R 

=96-20  a 

l*2t»  1*10  2*76=98-60  B. 

=97-49  G. 

2  86,       gangue 

0-48=98*47  Bonsdorff 

0-98  0-59    =100  34  B. 

0-68  0*29  0-21=9»18  B. 
0-44  0-9  =99-93  B. 


2.  Pabqasite  and  Hobnblbnds;  Aluminous  MagnesiO'Limc'Iron  AinphihcHe, 
0.  (Containing  not  over  10  p.  o.  of  ozyd  of  iron. 


9. 

MadawBRkaB. 

66-06    4-60 

10. 

Pargas 

46-69  12-18 

11. 

a 

41*60  16-76 

12. 

Lindbo 

46-37  13-82 

13. 

Fillef  jold,  Norw. 

46-37  14-81 

14. 

Tbrllot,  gn. 

60-04    8-96 

16. 

Fkinrudgnibe 

49-07     9*24 

6.  Containing  ov 

16. 

Zsidovaca 

46-01  10*49 

17. 

Wetterau 

42-24  13*92 

18. 

Ealt^juya 

46-18  11-34 

19. 

81atm)rran 

47-62     7-88 

20. 

Carintbia 

46-08     8*37 

21. 

BUin,  Bohem. 

40-08  17*69 

22. 

Hartlingen 

42-62  11-00 

28.  Etna                     39*76  16*29 

84.     '•                          40-91  18-68 

26.  Scrvanoe              47*40  7-16 

26.  Birmingham,  Pa.  47-77  7*69 

37.  La  Prose  (Bormio)46'31  11*88 

ia  Nordmark,  W6rm.48-83    7-48 


6*86 
7-32 

7-75 
7-74 
8-74 
9*69 

9*77 


- 10-03 
- 14*69 
-16*16 
-16-78 
■17-44 
-12-82 
-  16-69 

-14*40 
-17*49 
•  16-40 
.  16-41 
16-93 

■  18-76 


20*96  13*44 0*86 

0-22  18-79  18-88 

0-26  19-40  14-09 0-50 

1-60  16*34  13-92 022 

1-50  14-33  14-91 

0*20  18-02  11-48  0*81  0  08  069 

20-29  10-33 


=  10014  H. 

1-42=99-45  K 

=97-24  H. 

=98-91  H. 

— =99-6B  a 

,  ^T  0-24= 

100  Delesse. 
=98-70  K. 


3-46  16^9  13*80 

0*83  13-74  12*24 

17-55     9-87 

0*32  14-81  12*69 

18-48  10*23 

18*50  11  01  0*89  0*18 

13-45  12*26  1-71  1-92 

1-06  1301  12-99   i — 

tr,     1819  13*44 

15*27  10*83  2-95 

0*26  15*28  1316 

14*28  10-49 

1-16  18*61  10-16 


=98  88K. 

=9i*0«B. 

=1(»0-10H. 

=98-60  H. 

=100-65  0 

0  18  1*04=98-57  a 

i   fi   l-Ola 

10046  Bamm. 

1-02   =97-62  W 

0-86   =99-66  W 

l-Oo  — =100  DeL 

=99*67  fih. 

>   *i  0-66S 

98-65  KuderaatBch 
0-60  041  =  100  89  3 
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t9.  Tesavias 
80.  Hirtlingen 

tl.  Oernosin 

12.  Hoxmef 

53.  Stouzelberg 

54.  BoagoloYBk 
t5.  Pftrgas 


ft  21  Fe     j*e 

39*92  14*10  6-0011-03 

42-52  1100  8*30   9*12 

40*65  14-81  ff'81    T-IS 

41-01  18-04  5-38  10*75 

39*62  14*92  10*28   7-67 

44-24  8-85  5-1311*80 

41*26  11*92  4*83    9*92 


An     Ag     Ca 
0*30  10-72  12-62 


fTa    ft      fi      F 


65  3-37  0-37  =98*78  B. 

,  ti   1*01= 

101-28  Rainni 

— ,  Ti  0  80= 

99  10  Ramm. 

,  ti   1-53= 

98*34  Ramm. 

,  Tfi  019= 

99-67  Ramm. 
13*46  10*82  2*08  0*24  0*39  0-26=98*27  R. 
13*49  11*95  1*44  2*70  0*52  1*70=99  73  R 


13-45  12*25  1-71  1*92   

14*06  12*55  1*64  1*54  0*26 

13-48    9*31  1*26  1*79  0*79 

0*24  11  82  12*65  1*12  2*18  0*48 


36.  Fteymont 
S7.  Arondal 
38.  Fhilipstadt 
89.  FredericksyUm 

40.  " 


a  Cantaimng  over  20  p.  c.  of  ozyda  of  iron  and  manganese  united. 


41*99  11*66   22  22 

43*18  1001  6*97  14*48 
87-84  12*05  4*87  12*38 
4000    800  10*1011*04 


12-59  9*65  1*02  147 
0*29  948  11*20  216  1*80  037 
0-68  12*16  1401  0-76  2-63  0*80 
1-03  11*51  10*26  2*72  2*53  0*60 


40*00    7*37  10*4613*38    1*86    7*6111-28      6  25       0*54 


41.  Nor  ray                 87*84  12-66  1024   9-02 

42.  Kimito,  RnL         4323  11*78   2681 

48.  Etna,  V.  di  Bove  43*84    9*27    21*79 

44.  Garpenberg  53-!iO    4*40   22*62 

46.  Teneiiffe  46*23    9*25   29*84 


0-75  10*85  11*43  4*18  211  1-86 
1*61     7*04    9*72 

11-70  12*05 0-84 

0-36  11-85     4-65 0  60 

506    9-37 


=  100  D. 

=94-44  R 

=97*67  R 

,  f'l  0-80= 

98*59  R 

,  ti  107= 

98*70  Ramra. 

=99*93  P. 

=1001 4  M. 

=99*49  W. 

=9710  H. 

=99-26  D. 


8.  NoRAUTB;  Alumutoua  UronrLime  Amgphibole, 

46.  Nora,  Westm'nl'd 4200  1200   8000   0*25 

47.  Fulda,  Hesse        47  00  26*00   16*00  

48.  Brey^  .        42*27     6*31    6*62  21*72    1*13 


49.  Hnttenthal 


46*13  14*96   2*95  21*87 


2*25  11*00  tr,   0-76  =98*25  K. 

2-00     8*00 0-6      =98  00  K. 

8*62    9*68  3-14  2*65  0*48   ,  Ti   101  = 

98-63  Ramm. 
1*79  10-04  0*87  0*18  1*12 =9941  a 


4.  Gausigraditb;  Aktminoua  ^ron'ManganeM  Amphiboie. 
60.  Oamsigrad  46*68  13*63   12*29   600    8*44    8*83  8*17  1*00 =99*94  M. 


5.  SlCABAGDITB. 

61.  AlpSfpalegrk 
52.  Corsica 


64-30    4*64   3-87  19*01  13-72  2*80   0*80   ,  l^Ti  ^.,  €i 

0*61 =99*15  Hunt 

40*80  ia-60    3*20    1*40  11*20  23*00 6*2     ,  €r  200= 

99*40  Boalanger. 

In  anal  1,  G.=3  059;  anal  8,  G.=3-104;  anal  6,  G.=3123;  anal  7,  G.=3-102,  /A/=124' 
8'— 124"  12' ;  anaL  8,  called  grammatite;  anal.  9,  G.=3-n54,  High  Falls  of  the Madawaska,  Can.; 
anaL  14,  G.=3'059;  15,  from  near  Kongsberg,  anal.  16,  G.=8'136;  anal.  21,  in  basalt;  22,  in 
fcraehyte;  anaL  26,  G. =3 '11 4,  in  syenite;  anal  29,  G. =3*282,  in  a  block  from  Somm;);  anal.  '^0, 
G.=3'270,  m  basaltic  tufa;  anal  31,  G.=3'225,  in  basaltic  wacke ;  anal.  32,  G.=a-277 ;  anaL  33, 
G.r-3*266,  in  trachyte;  anaL  34,  G.=8-214;  anaL  86,  G.=3*215;  36,  in  diorite;  anaL  87,  G.= 
3*276;  anaL  38,  G.=8*378;  anaL  39,  40,  G.=8*287,  /A/=124"*  7',  in  zircon-syenite;  anal.  41, 
G.=3-28,  in  zircon-syenite;  anaL  48,  G  =3*428,  often  caUed  uEgirine;  anaL  49.  G.=3-25,  with 
magnetite;  anaL  61,  from  euphotide  of  Alps;  anal.  52,  from  euphotide  of  Fmmalto,  Corsica^ 
O.=8*10. 

In  the  Yesuvius  amphibole  (syntagmaiiie  Breiih.)  Mitscherlich  found  9e  9*96  and  ^e  19*30; 
n  the  Hartlingen,  respectiyely,  6*63  and  6*45 ;  in  the  Wolsberg  13-23  and  2*69;  in  the  Arcndal, 
5*69  and  14*66. 

The  smaragdUe  of  Corsica  afforded  Yauquelln,  in  an  imperfeot  analysis  (Bend.  Min.,  iL  134) 
W%  Si  21D,  Ag  6*0,  Ca  13-0,  oxyd  of  iron  6-5,  5r  7*5,  Ou  1*5=104*5 
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An  aeti/nMe  rock  from  St.  Frauds,  Canada,  afforded  T.  S.  Hunt  (Bep.  G.  Oan.,  1868,  466)  ^ 
62-80,  XI  1-80,  %  21-50,  Ca  15*00,  te  6-76,  ]?fi  <r^  Ign.  3-l0=99-96. 

The  BysaolUe  of  Saussure,  Bauphiny,  aa  analrzed  bj  Yauqueliu  and  Macquart  (J.  Soa  PhilonL, 
Ko.  64),  afforded  Si  47,  Fe  20,  lln  lO'O,  Mg  9'3,  Ca  11*8=95*6.  Occurs  with  a  black  ozjd  of 
manganese. 

The  analysis  by  Thomson  (Ann.  Lya  N.  H.  K.  York,  iil  60^  referred  by  Shepard  to  hdiUmiU,  ia 
shown  by  £.  Silliman,  Jr.  (Am.  J.  ScL^  IL  Tiii  391),  to  pertain  probably  to  an  actinolite  from 
Bolton. 

The  fluorine  in  many  hornblendes  is  supposed  to  exist  as  fluorid  of  calcium,  and  this  ingredient, 
according  to  Bonsdorff,  may  constitute  1  part  in  5  of  the  mineraL 

Pyr.,  etc. — The  observationa  under  pyroxene  apply  also  to  this  species,  it  being  impossible  Vi 
distingulsli  Uie  varieties  by  blowpipe  characters  alone. 

J^omorphava  and  Dimorphous  rdationa  to  PyroxefM.— The  analogy  in  composition  between  py^ 
oxene  and  hornblende  has  been  abundantly  Uhistrated.  They  have  the  same  general  formula; 
and  under  this  formula  there  is  but  one  difference  of  any  importanoe^  ▼!&,  that  lime  is  a  prominent 
mgrcdient  in  dU  Uie  varieties  of  pyroxene,  while  it  is  wanting,  or  nearly  so,  in  some  of  those  of 
hornblende. 

The  analogy  between  the  two  spedes  in  crystallization,  or  their  essential  isomorphism,  wsi 
pointed  out  by  Qt.  Bose  in  1831,  who  showed  that  the  forms  of  both  were  referrible  to  one  and 
the  same  frmdamental  form.  The  prism  /  of  hornblende  oorresponda 
in  angle  to  f-2  of  pyroxene ;  that  is,  if  the  horizontal  axes  of  tbe 
latter  species  be  6 :  c,  those  of  the  former  will  be  b :  2cl  Galcnlatiog 
from  the  angle  /A  /in  pyroxene,  87°  6',  tlie  angle  of  i-2  is  precisely 
124*"  80',  or  the  angle  /A  /  in  hornblende.  The  annexed  table  ex- 
hibits the  symbols  of  the  planes  in  hornblende  as  they  would  be  on 
the  augite  ^pe. 

But  while  thus  isomorphous  in  axial  relations  or  form,  they  are 
also  ckmorphaua.  For  (1)  the  cleavage  in  pyroxene  is  parallel  to  the 
prism  of  87^  5',  and  in  hornblende  to  that  of  124i^  (2)  The  oocnr- 
rlng  secondary  planes  of  the  latter  are  in  general  diverse  from  those 
of  the  former,  so  that  the  crystals  differ  strikingly  in  habit  or  system 
of  modiflcationB.  Moreover,  in  pyroxene  columnar  and  fine  tibroa9 
forms  are  uncommon ;  in  hornblende,  exceedingly  common.  (3)  Ihe 
several  chemical  compounds  under  pyroxene  have  one-4enih  higher 
spedflo  gravity  than  the  corresponding  ones  under  hornblende ;  that 
ii^  a  compound  (as,  for  example,  (i  Ca+i  Mg)'  Si")  having  G.=r3  28 
under  the  former,  has  approximately,  6. =2 '96  under  the  latter. 

Again,  twins  occur  composed  part  of  amphibole  and  part  of  pyr* 
oxene,  a  fact  bearing  on  the  isomorphism  and  dimorphism  of  the 
species. 

Obs.— Amphibole  occurs  in  many  crystalline  limestones,  and  metamorphic  granitic  and  schis- 
tose rocks,  and  sparingly  in  serpentine,  and  volcanic  or  igneous  rocks.  TremoUte,  the  magnesia- 
lime  variety,  is  especially  common  in  limestones,  particiUarly  magnesian  or  dolomitic;  actiiiollfee, 
the  magnesia-lime-iron  variety,  in  steatitic  rocks ;  and  brown,  dark-green,  and  black  hornblende, 
in  chlorite  schist,  mica  schist,  gneiss,  and  in  various  other  rooks  of  which  it  forms  a  oonstitueni 
part    Asbestus  is  often  found  in  connection  with  serpentine. 

HortMende'rockf  or  omphiMyte,  consists  of  massive  hornblende  of  a  dark  greenish-blade  or  blacc 
oolor,  and  has  a  granular  texture.  Occasionally  the  grwn  hornblende,  or  actbiolite,  occurs  in 
rock-masses,  as  at  St  Frauds,  in  Canada. 

HorvJblende-scIiist  has  the  same  composition  as  amphibolyte,  but  is  sdiistose  or  slaty  in  struo 
tnre.    It  often  contains  a  little  feldspar.    In  some  varieties  of  it  the  hornblende  is  in  part  io 
minute  needles. 
Diabase  is  a  fine-grained,  compact  homUende-rock,  tough  and  heayy. 

Aphanyts  (or  eontetne)  Is  like  diabase,  but  is  without  distinct  grains  (whence  the  name^  from 
i^av4f,  uwmanife$t\  and  breaks  with  a  smooth  flint-like  fVacture. 

SyenOs  is  a  granite-like  rock,  containing  hornblende  along  with  quarts  and  orthodase  feldspar. 
IHoryie  is  a  similar  rode,  grayish-white  to  nearly  black  in  color,  consisting  of  hornblende  and 
albite.  Homblendie  or  syenHUc  gneiss  has  the  same  constitution  as  syenite,  but  differs  in  haTin^  a 
gneissoid  or  semischistose  structure. 

EornbUndic  granite  contains  hornblende  in  addition  to  the  ordmary  constituents  of  granita, 
quartz,  feldspar,  and  mica.  Cfnein  and  mica  schist  are  often  hornbleMUe  in  the  same  wajr.  Tha 
hornblende  in  mica  schist  is  usually  in  prisms,  either  stout  or  adcular,  whidi  sometimes  art 
aggregated  in  sheaf-like  tufts.    The  fasdcuUte  of  Hitchcock  is  merely  this  tufted  homUendew 

Tho  dark-green  antique  porphyry  contains  hornblende  in  its  oompao^  diabase-Uke  macs,  and  is 
therefore  called  didbas^^porphyry.    Q. = 8*9— S'O. 
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Hornblende  is  often  dlseeminated  in  black  prismatio  crTstals  through  tradhjte^  and  also  tihioaj^ 
other  igneous  rocks,  especially  the  feldspathic  kinds. 

Euphotide  consists  of  a  whitish  or  greenish  compact  base  of  TaiTing  constitution,  with  imbedded 
tmaragdiU,  The  euphotide  of  Oorsica  has  been  called  corsUyte  (p.  235).  The  saiussiuriU,  as  shown 
b/  Hunt  (Am.  J.  ScL,  zxviii  336),  is  either  compact  lime-^ndotej  as  that  of  the  Alps,  compact 
mmniU^  as  that  of  Mt  Qendvre,  or  compact /ekispar;  these  different  kinds  being  distinguishable 
by  their  specific  gravity. 

The  compact  tremollte  called  ntphrUe  is  found  in  talcose  rock  or  schist,  and  granular  limestone 

Aussig  and  Teplitz  in  Bohemia,  Tunaberg  in  Sweden,  and  Pargos  in  Finland,  afford  fine  speci- 
mens of  the  dark-colored  hornblendes.  ActmolUe  occurs  at  Saltzburg  and  Greiner  in  the  Zillertha] ; 
trmoUie  at  St  Gothard,  in  granular  limestone  or  dolomite,  the  Tyrol,  the  Bannat,  Gulsjd  in  Swed^ 
eto.  Calamtie  occurs  at  Normarken  in  Sweden,  in  prisms  in  serpentine.  Asbeshu  is  found  in 
SaToy,  Saltzburg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Dolomieu 
employed  it  in  packing  his  minerals.  Sock  cork  is  obtained  in  Saxony,  Portsoy,  and  Leadhilla, 
where  also  mountain  leather  occurs.  Oisans,  in  France,  affords  a  variety  of  amianthus,  composed 
of  fibres  having  some  degree  of  elasticity ;  it  is  the  amtanffioide  of  Haiiy. 

In  the  United  States,  in  Maine,  black  crystals  occur  at  Thomaston,  at  Moultenboro  in  syenite  | 
pargasite  at  Phipsburg  and  Parsonsfield ;  radiated  or  asbestiform  actinolite  at  Unity;  tremoliteat 
Thomaston  and  Raymond.  In  H  Edmp,,  black  crystals  at  Franconia.  In  Vernumif  glassy  and  ra- 
diated actinolite  in  the  steatite  quarries  of  Windham,  Readsboro',  and  New  Fane.  In  Maes^  white 
crystals  at  Lee  (H  m.  SuW.  of  the  meeting-house),  and  at  Newberg;  glassy  and  radiated  actinoh«9 
at  Middlefield  and  Blanford ;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Leo,  and  Great  Bar* 
rington;  black  crystals  at  Chester;  asbestus  at  Brighton,  Sheffield,  Pelham,  Newbury,  Dedham; 
commingtonite  at  Cummlngton  and  Plainfield.  In  Oontkf  in  large  flattened  white  crystals  and  in 
bladed  and  fibrous  forms  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  post-ofllob| 
and  also  at  other  places  in  Litchfield  Co. ;  asbestus  at  West  Farms,  Winchester,  and  Wilton,  and 
with  mountain  leather  formerly  at  the  Milford  serpentine  quarries.  In  N,  Tork,  in  good  black 
crystals  at  WiUsboro',  presenting  interesting  forms;  also  near  the  bridge  at  Potsdam,  QL 
Lawrence  Co.;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.  (f.  229);  dark  green 
crystals  near  Two  Ponds,  and  also  1  m.  N.,  2^  m.  N.,  and  1  m.  S.,  of  Edenville,  together 
with  gray  or  hair-brown  crystals  and  tremolite,  sphene,  and  chondrodite,  in  granular  limestone ; 
of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals,  near  Amity;  in  dark 
green  crystals,  with  ilmenite,  at  the  Stirling  mines,  Orange  Co. ;  in  short  green  crystals  at 
Gouvernear,  sometimes  2  or  3  in.  in  diameter,  along  with  apatite ;  in  Bossio,  2  m.  N.  of  Oxbow, 
the  variety  pargasite  in  neat  bright  g^en  crystals ;  glassy  and  radiated  actinolite  near  a  hamlet 
called  Pecksville,  in  FishkiU ;  radiated  at  Brown's  serpentine  quarry,  8  m.  N. W.  of  Carmel,  Putnam 
Co.;  in  large  white  crystals  at  Diana,  Lewis  Co. ;  radiated  and  bladed  tromohte  at  Dover,  Kings- 
bridge,  the  Eastobester  quarries,  Hastings,  and  near  Yonkers,  in  Westchester  Co. :  at  Knapp's 
quarry,  Patterson,  in  Putnam  Co.,  and  ou  the  banks  of  Yellow  lake  and  elsewhere  in  St.  Lawrenco 
Co. ;  asbestus,  near  Greenwood  Furnace ;  Rogers's  fkrm  in  Patterson ;  Colton  rock  and  Hustis's 
farm  in  PhiUipstown,  Putnam  ('o. ;  near  the  Quarantine  in  Richmond  Co.,  where  the  fibres  are  two 
to  three  feet  long.  In  N.  Jersey,  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other 
varieties  of  the  species  at  Frankliu  and  Newton ;  radiated  actinolite  at  Franklin ;  tremolite  at 
Franklin ;  asbestus  and  mountain  leather  at  Brunswick.  In  Penn,,  actinolite  in  Providence,  at 
Mineral  Hill,  in  Delaware  Co. ;  at  Uniouvil'o ;  at  Kennott,  Chester  Co.,  often  in  fine  crystals ; 
tremolite  with  asbestus  at  Chestnut  Hill  near  the  Wissahiccon,  near  Philadelphia,  at  London 
Grove,  Chester  Co. ;  nephrite  at  Easton.  In  Maryland,  actinolite  and  asbestus  at  the  Bare  Hills 
in  serpentine ;  asbestus  at  Cooptown.  In  Vvrginia,  actinolite  at  Willis's  Mt.,  in  Buckingham  Go. ; 
asbestus  at  Bamet's  Mills,  Fauquier  Co. 

Alt. — The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (see  page  220).  The  fibrous 
and  diallage-like  varieties  are  especially  liable  lo  take  up  water,  owiu^  to  the  finely  or  thinly 
divided  state  of  the  mineral  Talc,  steatite,  serpentine,  chlorite,  biotite,  pmite,  chabasite,  limonit^ 
magnetite,  iron  ochre,  are  among  the  reported  results  of  alteration. 

At  Ilmouau,  a  magnesia^mica,  a  chlorite,  and  also  (as  an  after  product  from  the  chlorite)  iron- 
oohre,  occur  as  pseudomorphs, after  hornblende  (v.  Fritsch,  ZS.  GeoL  Ges.,  xii.  104).  OroppiiA 
and  perhaps  rosiie,  as  suggested  to  the  author  by  L.  Saemann  (4th  edit.,  p.  287),  may  be  altered 
pargasite.  Gtenth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas  and  Providence,  Pa., 
and  the  baiUmarite  as  altered  asbestus,  and  a  chrysolite  of  Delaware  Co.,  Pa.,  as  altered  actinolite 
(Am.  J.  Sol,  II.  xxxiii  203). 

The  following  are  analyses  of  altered  amphiboles:  1,  Smith  &  Brush  (Am.  J.  Sd.  IL  xvi.  49)  | 
2,  Thomson  (Min.,  i.  209);  3,  C.  A.  Joy  (Ann.  Lye.  N.  H.  N.  Y.,  viii.  123) ;  4^  6,  Beck  (Min.  N.  Y., 
307);  C,  Suckow  (Die  Verwitt.  Min.,  143);  7,  Delesse  (Ann.  d.  M,  IV.  x.  317);  8,  Wiehnge 
(Bamm.  Min.  Ch.,  499);  9,  Madreil  (Pogg.,  IxiL  142);  10,  SohulU  (Ramm.  Min.  Oh.,  499);  11,  T 
&  Hunt  (Phil  Mag.,  IV.,  IL  65,  and  Rep.  G.  Can.  1863,  491): 
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m  0XY6KN  OOMPOUNDS. 

a       £l  te    ftn   fig      Oa    fTa      fi 

l.irydan<?i<2)AyB««^N.Y.  168-38      «r.         876   2934:  0-88    2-26,  fc«r. =9967  SJkB 

2.  •*  "  64-98     1-56   Pe9-83  1*20  18-38 11-46,  ^0-80=99*201 

8.  •*  "  46-43    9  88  1*88  28*80  5-06   8*58=99'63  J07. 

4.  Warwick  8600  32-33 20*70  10  80 =98*83  Beck. 

6,         "  84-66  25-83 25-22  609   909=99*39  Beck. 

6.  Ffflef jeld,  Nop.  40'32  17*49 3Pe  18-26  2*14    9  23  637   8-0<j=100-81  Suckow 

7.  Vosges  48-64  12*50        519  0*93  17*74  9-10  10-90=100  Delesse. 

8.  8iebengebirg6  84-87  10*78  96  20-48   4-90  4*78  3*63  20*24=  KiO  Wiehage. 

0.  Wolfsberg  44-08  14*31 3Pe 26-55   233  10*08   3-44=99-74  MadrelL 

10.  Oatan<jaio  4608  11-81       1410   1072     8  74  0*98    3 03, Fe  1*7 7= 98*88 & 

11,  Loganiie  83*28  13*30  aPel*92   —  36-60 16-00=100  T.  S.  Hunt 

AjiaL  4, 5,  orjstalB  having  the  angles  of  hornblende,  ateatitic  in  feel  and  hardness;  6,  day-like; 
7,  from  a  micaceons  porphyry  at  Traits-de-Boche,  small  prisms :  8.  from  tradiyte  at  Margaretten- 
krenz ;  9,  large  crystals,  G.=2-94^  from  Wolfsberg^  near  Cemosin  in  Bohemia ;  10,  soft  greenish* 
brown  ciystals;  11,  associated  with  pale-green  serpentine,  phlogopite,  and  apatite,  in  Lanientian 
oiystalline  limestone,  and  having  the  form  and  cleavage  of  hornblende,  though  edges  ronnded ;  /A  J 
about  124^ 

The  hydrous  anffwphyUUe  of  New  York  Island  occurs  in  place  near  the  comer  of  69th  street  and 
1 0th  avenue,  and  also  in  many  places  in  boulders.  The  variations  in  the  analyFcs,  as  well  as  in 
the  aspect  of  the  material,  show  that  it  is  a  result  of  the  alteration  of  an  asbestiform  tremolite. 

247A.  WALDHEiinTB.  (Amphibol  ahullches  Min.  von  Waldheim  A.  Knop,  Ann.  Ch.  Pharm,, 
ex.  363,  1869;  Waldheimit  Bamnu,  Min.  Oh.,  780,  1860.)  An  amphibole-like  mineral,  which 
contains  much  soda,  and  is  peculiar  also  in  its  excess  of  silica,  both  nuggesting  that  it  may  be 
amphibole  altered  by  the  alkaline  process.  It  occurs  in  veins  an  inch  thick,  and  resembles  actin« 
oltte.  H.=6;  G.= 2*957;  color  leek-green;  translucent.  Composition,  according  to  Knop  and 
Bofftauinn,  the  silica  in  eadi  being  a  mean  of  two  determinations  (Ann.  Gh.  Pharm.,  cz.  363): 
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1-62 

1*92 
1*74 

5-65 
6*53 

5*79 

0*25 
0*51 
0*32 

10-01 
11*12 
10*83 

11*53 
10*28 
10*76 

12*88=10005  Knop. 
12*61  =  100-42  Hoffmann. 
12-93=10112  Hoffinann. 

It  lost  0-5  p.  a  by  ignition.    The  oxygen  ratio  for  ft,  fi,  Si  is  11-84  :  0-80  :  31-24. 

From  serpentine  at  Waldheim  iu  Saxony.  The  large  amount  of  soda  present  suggests  a  rela- 
tion to  ariVedsonite.  It  is  to  be  observed  that  the  excess  of  silica  occurs  along  with  an  nnnsnal 
proportion  of  aikcUu 

247B.  KoKSOHABOFFiTB.  (Kokscharowit  Nl  Nbrdenskiold,  Bull  Soc.  Nat  Moscow,  xxx.  223, 
1857.)  Like  tremolite  iu  appearance.  /A /=124''— 124"*  5',  Kokscharof.  In  aggregations  <^ 
prisms,  with  acute  edges  replaced  Cleavage:  i^  two,  equal,  very  distinct  H.=5— 5*5.  6.= 
2*97.  Lustre  subadamantine  to  vitreous.  Colorless,  dirty-white;  brown  to  dark-brown  from 
impurity.    Subtransluoent    Fracture  splintery. 

An  analysis  by  Hermann  (J.  pr.  Ch.,  Ixxxviii  197)  afforded: 

Si  &  ^e  iig  Oa  ffa  ft         ign. 

45*99        18-20        2-40        16-46         12-78        1*63        1*06        0-60=99-01 

Giving  tte  0.  ratio  for  ft,  fi,  8i  11*19  :  8*60  :  24  62 ;  or,  for  ft+fi,  Si  19*69  :  24*62=1 :  1*25;  for 
ft :  fi  +  Si  11*19  :  33*02.  It  appears  to  be,  like  edonite,  a  magnesia-lime  amphibole,  but  with  a 
very  large  proportion  of  alumina  |  and,  moreover,  part  of  the  alumina  must  be  basic  if  it  cornea 
under  the  usual  amphibole  formula. 

in  a  closed  tube  only  traces  of  water.  B.B.  in  the  foroeps  fhses  easily  to  a  white  transluoent 
pearl,  coloring  the  flame  yellow;  with  borax  a  dear  oolorless  glass. 

Occurs  associated  with  lapis-lazuli  near  L.  Baikal,  in  Siberia.  Named  alter  the  Russian  miner- 
alogist, Koksdiarof 

247C.  ScuEFFERiTB  BreUh.  (B.  H.  Ztg.,  xziv.  429).  Breithaupt  has  referred  to  schefferite  of 
Midiaelson  a  mineral  of  the  same  locality — Longban,  with  rhodonite — which  differs  from  it 
widely  in  composition,  if  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  while 
the  true  schefferite  is  known  only  massive.    The  following  are  its  characters : 

Monodinic;  /A  /=  120"  46' ;  basal  plane  {x)  on  »-»=147''  80',  or  32^**  to  the  axis.  The  crysta. 
has  the  planes  ij  i-i,  i-i,  the  basal  plane  referred  to,  and  a  hemidome  on  the  acute  angle  in  frtmt 
Cleavage :  ratlier  distinct  in  one  direction,  perhaps  also  parallel  to  x.  Mostly  massive,  fine  granu* 
lar.  H.=5— 5*6.  G.= 3*433— 3*436.  Lustre  vitreous.  Color  chestnut  to  dove  and  reddish 
brown.    Streak  pale  yellowish-gray.    Subtransluoent  to  opaque. 
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Oompo^tioii  aooording  to  Dr.  Winkkr  (L  o.): 

Si  Si  Pe         ftn         «n         ftg        Ca         ft 

49-50        1-42        26-43        6-78        0-20        4*27        7*76        0*19 

The  Iron  was  ascertained  to  be  all  sesqniozjd.    The  analysis  afforded  also  8*08  Ca  0,  and  0*01 
Ibk  C.    It  requires  Anther  stady. 

248.  ARFVBDSON^^.    Atw^  Ann.  FhiL,T.  381, 1823.    AifWedsonit    Soda-hornblende. 

Probably  monoclinic.  /A 7=123**  55',  Brooke;  123°  50'  v.  KobeU; 
laS*"  30',  Breithaupt;  about  124"*  40',  Brevig  mineral,  Descloizeaux. 
Cleavage :  perfect  parallel  to  /;  imperfect  to  i-i.    Also  cleavable  maseive. 

H.=6.  Q.=3-44,  Brooke ;  3-329— 3-34:0.  Breithaupt;  3-589,  Rammek- 
berg.  Lustre  vitreous.  Color  pure  black ;  in  thin  scales,  deep  green, 
Greenland,  or  brown,  Brevig.  Streak  ffrayish-green.  Opaque  except  in 
very  thin  splinters.    Fracture  imperfectfy  conchoidal. 

Oomp.— 2A"a"+8Fe8i»  Bamm.,  =(}A*+f  Pe)8i*,  which,  makhig  &=i*e+ifra,  =Slica 
00-5,  scsqnioxyd  of  iron  26-9,  protozyd  of  iron  12-1,  soda  10*6^100.  3  ft' Si* + 2  Fe  Si',  v.  KobeU, 
sb({  ft*  + 1 S)  Si*.  Analyses :  1,  Thomson  (Min.,  L  483) ;  2,  ▼.  Kobell  (J.  pr.  Oh^  ziiL  8,  and  zd 
449);  3,  Rammelsberg  (Pogg.,  dii.  292,  306);  4,  Plantamonr  (J.  pr.  Gh.,  zziy.  800): 


Si 

£l 

3Pe 

*e 

An 

% 

Ca 

iSra 

&       a      ign. 

].  Greenland  60-51 

2-49 

86-14 

7-46 

1-56 

0-96=98-12  T. 

i.          "          49-27 

2-00 

14-58 

23-00 

0-62 

0-42 

1-60 

8-00 

tr.     0-24     — =98-1 7  K. 

3.         "          61-22 

Ur. 

23-75 

7-80 

1-12 

0-90 

2-08 

10-68 

0-68     0-16=98-29  a. 

4.  Brevig       46-57 

3-41 

24-88 

207 

5-88 

6-91 

7-79 

2-96,  ti  202=100-99  PL 

In  the  above  analyses  the  degree  of  ozydation  of  the  iron  was  determined  only  in  those  by  Ram« 
melsberg  and  v.  KobelL  A.  Mitscherlich  has  obtained  (J.  pr.  Ch.,  Ixzzvi.  11)  for  the  Greenland 
A^Pe  25-37,  f*e5-93. 

Pyr.,  eta — ^B.B.  fVises  at  2  with  intumescence  to  a  black  magnetic  globule;  colors  the  flame  yel- 
low (soda) ;  with  the  fluxes  gives  reactions  for  iron  and  manganese.    Kot  acted  upon  by  adds. 

Obs.— Occurs  in  black  hornblende-like  crystals  at  Kangerdluarsuk  in  Greenland,  with  sodalite, 
eudialyte,  and  feldspar ;  also  in  zircon-syenite  in  Norway,  at  Brevig,  and  in  beds  of  magnetite 
at  Arendal.  Beported  also  fix>m  Horberigberg,  near  Oberbergen,  with  ittnerite  and  ilmenite. 
The  Brevig  mineral,  analyzed  by  Plantamour,  has  been  referred  to  coffirine.  The  angle  given  de* 
Bermines  its  relation  to  the  amphibole  sub-group. 

249.  OROOIDOUTZI.  Blau-Eisenstein  (fir.  &  Afirioa)  Klapr^  Mag.  BerL  Ges.  N.  Fr.,  v.  72, 
1811,  Beitr.,  vi  237,  1815.  Erokydolith  Hausm,,  GeL  Ana.  Gott,  1585,  1881.  Blue 
Asbestos. 

Fibrous,  asbestus-like ;  fibres  long  but  delicate,  and  easily  separable. 
Also  massive  or  earthy. 

H.=4.  G.=3*2— 3*265.  Lustre  silky.  Color  and  streak  lavender-blue 
or  leek-green.     Opaque.    Fibres  somewnat  elastic. 

Oomp.— The  analyses  by  Stromeyer  afford  nearly  ft'  Si* + 2  ^ ;  but  the  degree  of  oxydation  of 
ihe  iron  is  undetermined.  Analyses:  1,  2,  Stromeyer  (Pogg.,  xdlL  153);  8,  Delesse  (Ann.  d 
lL,IILx8l7): 

Si         n        Sn      fig       Oa      fTa      £[ 

1.  Africa,  yZ&nntf    60-81     83-88      0-1 7      2-32    0*02    7-03    6-58=9S'81  Stromeyer. 

2.  •*      earOiy     51-64    84-88      0-02      2-64    0-06    7-11     401=99-85  gtromeyer. 

3.  Toegea  53-02    26-«2iIn0-60    10-14    1-10    6-69    2-62,  ]t  0-39,  01 0-61,  P  0-17=99-66 

Pyr^  eto.— In  the  closed  tube  yields  a  small  amount  of  alkaline  water.    B.B.  ftises  easily  with 
i  to  a  black  magnetic  glass,  coloring  the  flame  yellow  (soda).    With  the  fluxes  gives 
I  for  iron.    Unacted  upon  by  adds. 
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Obs.— Occurs  in  Scmfh  Africa^  in  the  Griqna  coanity,  beyond  the  Great  Orange  rfver,  7ou  ti 
up  tnm  the  Cape  of  Qood  Hope ;  in  a  micaceous  porphjiy  at  Wakembaoh  in  the  VoRges  (anal 
3);  at  Stavem,  Norwajr,  in  sircon-syenite,  olODg  with  arfVedsonite,  to  which  it  is  doaeljr  related, 
and  of  which,  as  has  been  suggested,  it  may  be  a  fibrous  or  asbestiform  Tariel^ ;  at  GoUing  to 
Salzburg,  in  gypsum  with  blue  quartz;  at  Ruka,  near  Domaschow  in  Moravia,  with  a  ferruginoat 
dolomite ;  in  Greenland,  both  fibrous  and  earthy.  In  the  AfKcan,  the  fibres  of  the  fibrous  seams 
or  masses  make  an  angle  of  about  106''  with  the  opposite  surfaces  of  the  seam,  acoordiDg  to  Haus- 
mann ;  and  the  same  author  states  (Handb.,  743,  1847)  that  a  cylinder  of  it  rihr  of  ao  inch  in  di< 
ameter,  supported  91  Hanoyerian  pounds  before  breaking,  wliile  one  of  asbestus,  fiir  of  an  inch 
in  4lsmeter,  broke  with  a  weight  of  6  ounces. 

The  Stayem  mineral,  referred  here  by  Hausmann,  is  the  Faseriger  Siderit  Leanh,,  GehL  X,  iiL 
101,  and  Fasriges  Eisenhlau  Haiutm^  Uandb.,  1076,  1813. 

Named  trom  k^kh  (or  icfoKvt\  woo/^  in  allusion  to  its  fibrous  struotore. 

260.  WiCUTlSZTS.   Wich^yne  Lanarmt^  Ann.  Oh.  Vhjzt,  lix.  107, 1886.  Wichtisit  BmamamL 

Massive ;  cleavage  parallel  to  the  sides  of  a  rhombic  prism,  nearly  rect- 
angular, according  to  Laurent. 

Scratches  glass.  G.=3'03.  Color  black.  Lustre  dull.  Fracture  angu- 
lar, or  flat  conchoidal. 

Oomjv— <i&'-f  ifi)  Si'.  Analyses:  1,  Laurent  (L  a);  2,  Stremboig  (Aippe  Finska  Mid.,  It) : 

Si  Si         9e        t^        ftg       Oa       JTa 

66-8        13-3        4-0        18-0        80        6-0        8-6 =99-1  Laurent 
54*24      14-27       —        16'62      3*86      5*65     .8*88,  &n  2*70=100-22  Stromborg. 

B3.  fbses  to  a  blade  enamel  and  becomes  magnetic.    Hot  attacked  by  adds. 

From  Wichtis  in  Finland.     Dufir^oy  observes  that  a  specimen  examined  by  him  had  n« 


Gmelin  has  analyzed  a  mineral  from  a  basalUo  rode  near  Wetterau  (Jahrb.  Min.,  1840,  649X 
having  G.=2'706,  and  not  acted  upon  by  acids,  which  has  essentially  the  composition  of  widi- 
tisite,  it  affording  Si  56-80,  ^  16*82,  te  12-06,  Mn  3'72,  Ca  4*85,  iSlg  5*05,  &  0-34,  ^a  3M4,  coi^ 
responding  dosely  to  (i  &'+i  £l)  Si*.  Bammelsberg  indudes  the  analysis  among  those  of  pyzw 
ozene,  but  speaks  of  the  composition  as  anomalous;  unlike  the  augites,  the  alumina  does  not 
replace  any  of  the  silica. 

251.  Olaucophane  Uauamann^  GeL  Anz.  Gott,  195,  1845.  Orthorhombic  or  monoclinic.  In 
indistinct  long  thin  six-sided  prisms,  made  up  of  the  planes  /  and  i-i,  and  longitudinally  striated. 
Also  granular  massive.  H.=5'5.  G.=3'10S — 3-118.  Lustre  vitreous  to  pearly.  Oolor  Unie^ 
lavender-blue,  bluish-black,  grayish.  Streak-powder  grayish-blue.  Translucent  to  opaque.  Brit- 
tle.   Powder  slightly  magnetia 

Oomp^}  fi?»+f  fi)  Si*.    Analysis  by  Sdmedermann  (J.  pr.  Oh.,  xxxiv.  288): 

Si  56*49      %1 12*23      f e  10'91      &n  050      fig  7  97       Oa  2  25       &a  with  i^.  &  9*23=99-63 

BwB.  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  dive-green  glass.  An  iroB 
reaction  with  the  fluxes.    In  adds  partly  soluble. 

Oocurs  at  the  island  of  Syra,  one  of  the  Cydades,  in  mica  slatOf  along  witii  garnet,  hornblende, 
and  mica.    The  name  is  from  yAav«d(,  Uuiahnr^eny  and  ^ati'CD,  I  appear, 

262.  80RDAVALITB.    SordawaUt  N.  Kordenskiold,  FinL  Min.,  86, 1820. 

Massive ;  no  cleavage  apparent. 

H.=2'5.  G.=2'53— 2'58.  Lustre  vitreo-resinons,  or  like  bitumen. 
Streak  liver-brown.  Color  grayish  or  bluish-black.  Opaque.  Fracture 
conchoidal.     Brittle. 

Oomp.— Analyses:  1,  Nordenskidld  (L  a);  2,  Wandesleben  (N.  Jahrb.  Phann.,  L  82): 

Si         £1  i^e  tig         P  £[ 

1.        49*40      18-80        18*11        10'67        2'68        4*38=99*10  KordenskioU. 
t.        47*70      16*66  9e  21*82        10*21        2*26        — =98 14  WandeslebeD. 
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Sapposed  by  Benselins  to  be  a  silicate  mixed  with  some  phosphate  of  magnesia,  the  silicate 
sorresponding  to  (i  (ttg,  ^e)*+i  £])  &i\  which  is  essentially  the  formula  of  wichtisite;  biit  the 
seoond  aiial3rsi8  makes  the  iron  sesquiozjd 

B.B.  alone,  it  is  difficultly  Aisible  to  a  blackish  globule^  With  borax  it  forms  a  green  glass. 
Fartly  solnble  in  muriatic  add.    Becomes  reddish  on  exposure  to  the  atmosphere. 

Forms  thin  layers  on  trap,  near  the  town  of  Sordarala  in  Finland;  at  Bodenmais  in  Bavaria,  it 
is  associated  with  pyrrhotite.    It  resembles  pit-coal  in  appearance. 

263.  TAOHn«YTS.    Tachylyt  (ir.  8&sebuhl)  BreiOk,  Easto.  Arch.  Kai.,  tIL  112,  1826. 

Massive  without  cleavage,  looking  like  obsidian  or  ^adolinite. 

H.=6'5.  G.=2*565— 2*593.  Lustre  between  vitreous  and  resinous. 
Color  pitch-black,  velvet-black  to  grayish-black.  Brittle.  In  powder 
attractable  by  the  magnet. 

Oomp.— Analyns :  Sohnedermann  (Stadien  d.  G.  B.  B.  Fr.,  v.  100) : 

Si  £1  J'e         Ibk        ftg        Ca        fTa         S  £[ 

66*74        12-40        13-06        0*19     -  6-92        1*28        3-88        0-60        2*T3 

P3nri  etc.— B.B.  ftises  easily  with  intumescence  to  a  brown  skg  or  opaque  glass. 

Obs.— Found  at  Sasebuhl,  between  Dransfeld  and  G^ottingen,  in  basalt  and  wacke. 

Kamed  from  rax^s,  ^ick^  and  Xvrdf,  cfusokwc^  in  allusion  to  the  ftisibility. 

253iL  Htalouslan  HatunL,  Handb.,  645,  1847.  Gmelin  referred  to  tachylyte  a  mineral  fhMD 
R  porous  volcanic  rock  in  the  Vogelsgebirge,  to  which  Hausmann  has  since  applied  the  name 
kyaiomdagL  It  is  similar  in  aspect^  structure,  and  hardness;  Gh.=2'7144.  Gmelin's  analysif 
(Pogg.,  zlix.  234)  afforded: 


Si 

Si 

*e 

An 

Ag 

Oa 

fTa 

t 

ft 

^kAm 

60*22 

17-84 

10-27 

0-40 

3-37 

8-26 

618 

8-87 

1-42 

0-60=101 -32 

It  affords  approximately  3  lEt,  £1,  4}  §i  But  little  reliance  can  be  placed  on  results  with  such 
amorphous  minerals.  The  species  may  be  the  same  with  tachylyte.  Hausmann  places  near 
here  the  slaggy  augite  of  Karsteu,  having  G.= 2*666,  fh>m  a  limestone  bed  near  Guiliana,  Sicily, 
from  which  Klaproth  obUined  (Boitr.,  iv.  190)  Si  65*00,  M  16*50,  9e  13*75,  Mn  ir.,  ftg  1*75,  Oa 
lO-OO,  fl  1-50. 

▲  similar  mineral  in  appearance  is  found  on  the  north  shore  of  Lake  Superior;  and  also  in 
a  trap  dike  at  Johnsburg,  Warren  Go.,  N.Y. 


254.  BBRTXfc  LftApaySot  pi  [rest  Ghrysocolla,  ICalaohite,  eta,  and  other  green  stonos]  Tksop/ir. 
BapvXXos  Or,  Smaragdus  pt  [rest  as  above]  +BeiyIIu8  (Chrysoberyllus,  Ghrysoprasius  incl.) 
PItik,  zzxvii.  16-20.  Emerald;  Beryl;  Aquamarine.  Smaragdus +Beryll  Wa/L,  Mln.,  117, 
122,  1747.  Smaragdus  4-Bloagr6n  Topas  (=Beryll,  Aquamarin)  OrwMt,  Min.,  44,  1768.  Em« 
eraude  (ind.  Emerald  and  Beryl  or  ^  Aigue-marine,**  and  Chrysolite  du  Br^il)  de  Lisia,  Crist., 
135,  1772,  ii  245,  1783 ;  iT.,  J.  d.  It,  iv.  72,  1798,  Tr.,  ii  1801.  Schmaragd-hBerU  TTcm.,  the 
two  as  distinct  sp.  until  1811.  A  silicate  of  alumina  with  Ihne  Achard,  EdelsL,  47,  1770; 
Bargm,,  Opuso,  ii  96,  1782 ;  and  others.  A  silicate  of  alumina  and  GLUCINA  Vauq,,  J.  d.  M., 
ir.,  1798,  vii  97,  1800 ;  Klapr.,  Beitr.,  iii  221,  1802.  Davidsonite  (fr.  near  Aberdeen)  Tfwnutm, 
ICn.,  I  247,  1836.    Goshenite  Shq>,,  Mm.,  L  143,  1844. 

Hexagonal.  0  A  1=150''  3' ;  a=0'4:99.  Occurrinff  planes :  0 ;  vertical, 
/,  i-2,  i-f ;  hexag.  pyramids,  1,  |,  2,  -^ ;  1-2,  2-2 ;  diEexag.  py  p.,  in  zone. 
8-2 :  /,  3-1,  4-f ,  12-ff ;  id.  in  other  zones,  2^,  2-f ,  6-},  IH- 
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Cleayage :  basal  imperfect ;  lateral  indistinct.  Occasionally  coarse  columnar 
and  large  granular. 

H.=:T'5— 8.  G.=2-63— 2*76.  Lustre  vitreous,  sometimes  resinous. 
Color  emerald-green,  pale  green,  passing  into  light-blue,  yellow,  and  white. 
Streak  white.  Transparent — subtranslucent.  Fracture  conchoidal,  un- 
even.   Brittle.    Double  refraction  feeble ;  axis  negative. 


Var.— This  species  is  one  of  the  few  that  oooar  only  In  Grystals,  and  that  hare  no  essential 
fariations  in  chemical  composition.    There  are,  however,  two  prominent  groups  dependent  < 
color,  the  oolor  varying  as  chrome  or  iron  is  present ;  but  only  the  merest  trace  of  either  i — ^' 
in  any  case.    The  crystals  are  usually  oblong  prisms. 

1.  Emerald,  Oolor  bright  emerald-green,  owing  to  the  presence  of  chromium.  G.=2"6t,  fir. 
Muso,  Lewy ;  2*63,  tt.  Pis^u,  Hofineister ;  2*710—2*759,  fr.  Ural,  Kammerer.  Hardness  a  little 
less  than  for  beryl,  aooording  to  the  lapidaries. 

2.  Beryl  Colors  those  of  the  species,  excepting  emerald-green,  and  due  mainly  to  Iron.  G.= 
2-694-2-696,  transparent,  colorless,  fr.  Ural;  2-681— 2-694^  id.,  yellowish,  id.;  2-702— 2-710,  id, 
green,  id. ;  2*725,  id.,  rose-red,  id. ;  all  by  Kokscharof.  On  oryst,  see  KokscharoC;  Min.  RassL, 
L  147,  ii  366,  ill  72,  It.  126 ;  Hessenbei^,  Min.  Not,  v.  28.  The  yarieties  of  beiyl  depending  oo 
color  are  of  importance  in  the  arts,  when  the  crystals  are  transparent  enough  to  be  of  value  aa 
gems.  The  principal  kinds  are  :  (a)  colorless ;  (b)  bluish-green,  called  aquamarint,  a  name  sug- 
gested, though  not  used,  by  Pliny,  where  he  says  of  it,  ^  qui  viriditatem  puri  maris  imitantur;"  (c) 
apple-green ;  (d)  greenish-yellow  to  iron-yellow  and  honey-yellow  (apparently  chrf/aoberyfhtB  of 
Pliny  and  ancient  jewelry) ;  (e)  pale  yellowish-green  (probably  the  ehrysoprasiuM  Plin.,  and  perhaps 
bis  chrysolWuu  in  part,  as  also  in  more  modem  times) ;  (/)  dear  sapphire-blue  {hy€u:ifUhoBonie9  of 
Plin.) ;  ig)  pale  sky-blue  {aerotdes  Plin.) ;  (h)  the  pale  Tiolet  or  reddish  {ameihisie  bagaUine  Stge, 
Min.,  231);  («)  the  opaque  brownish-yellow,  of  waxy  or  greasy  lustre.  The  above  names  by 
Pliny  are  mentioned  in  his  account  of  berrL  The  oriefUal  emerald  of  jewelry  is  emerald-colored 
sapphire.  Ikwidaonite  is  nothing  but  greenish-yellow  beryl  ftom  near  Aberdeen ;  and  ffoeftemie  is 
a  colorless  or  white  variety  fh>m  Qoshen,  Mass.  (anaL  16)[ 

Oomp.— (i  Ae«+i*l)  Si*=:Silica  66*8,  alumhia  19*1,  gludna  14*1=100.  Analyses:  1,  Dn- 
menil  (Schw.  J.,  xxxix.  487);  2,  Berzelius  (Sohw.  J.,  xvi.  265,  277);  8,  4,  Moberg  (Act  Soc.  Ebbc, 
il  81);  6,  Scheerer  (Pogg.,  xlix.  633);  6,  Bomtrftger  (Jahrb.  Ifin.,  1851,  185);  7,  W.  Mayer  (ib., 
674);  8,  9,  MOller  (J.  pr.  Ch.,  IviiL  180);  10,  Hofmeister  (lb.,  IxxxL  1);  11,  a  Gmolin  (Pogg.,  1 
180);  12,  Mallet  (Ramm.  Min.  Oh.,  665,  and  6th Suppl,  66);  13,  Haughton  (J.  G.  Soa,  xviiL  417) 
14,  Hoddle  (Phil  Mag.,  xil  386);  15,  Schneider  (Bamm.  Min.  Oh.,  556);  16,  Mallet  (Am  J.  QA 
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U.  ztB.  180);  17,XlH>ro<lh  (Bdtr.,  iB.  21S);  18,  SdiUeper  (Bamm.  2nd  SuMiL,  84):  19,  letij 
(Aon.  Cb.  Fbjr&,  IlL  im.  S);  20,  Uoflneister  (L  o.}: 


21 


Be 


F« 


1.  Ural             J5^2  67O0 

16-50 

14-50 

1-00, 

1.  Broddbo 

"  68-85 

17-60 

13-13 

0-72, 

3.  Tamela 

"  66-61 

16-51 

12-75 

8-03, 

4.  Someio 

"  67-36 

1646 

12-75 

1-50= 

5.  Fossum 

"  6700 

19-64 

12-56 

0-53, 

6.  Heidelberg 

"  66-90 

1815 

12-20 

2-95= 

7.  Zwiesel 

"  66-56 

17-82 

12-66 

2-48, 

8.  Tirschennth 

"  66-8 

19-9 

131 

0-9  = 

9.  Schwarzenbach 

"  67-4 

20-0 

12-0 

0-3  = 

10.  Boflenbach 

"  65-51 

20-71 

11-46 

1-88, 

11.  limoges 

"  67-54 

H'^H 

13-51 

12.  KilUney 

"  66-18 

17-87 

1309 

1-62= 

13.  Donegal,  L 

"  65-52 

17-22 

13-74 

^    1-53, 

"  67-70 

15-64 

12-52 

te  0-26, 

15.  AostnOia 

"  67-6 

18-8 

12-3 

0-9  = 

la.  Goahen,  Mass. 

"  66-97 

17-22 

12-92 

2-08, 

17.  Knsop     SmenOd  68-50 

15-75 

12-60 

1-00, 

18.      " 

69-51 

14-49 

15-41 

1 

19.      « 

(})  67-85 

17-96 

12-40 

1 

20.  Heubachth.  '* 

66-22 

16-36 

12-79 

1-63, 

Ca  0-50=99-50  DomeniL 
ta  0-72=100-52  Berzeliui. 
ta  010=99-00  Moberg. 

=98-35  Moberg.    » 

Ca  0*18=99-91  Soheerer. 

=  100-20  Borntrager. 
&n  0-11  =99-58  Mayer. 

=100-7  MiiUer. 

=99-7  MuUer 

Ca  0-28,  lilg  0-12=99-86  HofinoisteE 
=98-68  Gmelin. 

=99-51  Mallet 

Ca  0-43,  Mg  0-18,  fl  0-90=99-47  Ha 
Mg  3-10,  ]ft  0-16=99-27  Heddle. 

=99-6  Schneider. 
Stn  tr.=99-13  Mallet 
€r  0-30,  Ca  0-25=98-30  Klaproth. 

,  Mg,  Oa  1  64=101-05  Schlieper. 

,  €r  *r.,  ifg  0-90,  l^Ta  0-70=99*80  Le^. 
OaO-78,  %  0-83=98-61  Hofmeiater. 

In  anal  10,  Q.=2-65  ;  anal  13,  a.= 2-686,  from  Sheskina-roan  in  Donegal  Co. 

The  union  of  emerald  and  berjl  in  one  species,  which  Pliny  says  was  suggested  in  his  time, 
was  first  recognized  on  crystallographic  grounds  by  De  Lisle,  and  more  satisfactorily  through 
meaaurementa  of  angles  by  Hauy ;  and  chemically  by  Yanquelin. 

Pyr.,  etc— B.B.  alone  unchanged  or  becomes  clouded;  at  a  high  temperature  the  edges  are 
rounded,  and  ultimately  a  vesicular  scoria  is  formed.  Fusibility =5*5  (Kobell).  Glass  with  borax, 
dear  and  colorless  for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus 
without  leaving  a  siliceous  skeleton.  A  yellowish  variety  from  Broddbo  and  iinbo  yields  with 
soda  traces  of  tin.    Unacted  upon  by  adds. 

According  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat,  and  loses,  as  a  mean 
result,  1-66  of  water  and  0-12  of  organic  matter,  the  latter  consisting  of  0-03  to  0-05  of  hydrogen 
und  0-09  to  0'06  of  carbon. 

ObB* — Emeralda  occur  in  clay  slate,  in  isolated  crystals  or  in  nests  (not  in  veins),  near  Muso,  eta, 
75  m.  K.N.E.  of  Bogota,  N.  Granada,  a  reck  containing  Cretaceous  fossils  in  its  limestone*  concretions! 
A  perfect  hexagonal  crystal  from  this  locality,  2  in.  long,  is  in  the  cabinet  of  the  Duke  of  Devonshire ; 
t  measures  acroes  its  three  diameters  2i  in.,  2^  in.,  1(  in.,  and  weighs  8  oz.  1 8  dwts. ;  owing  to 
Saws,  it  is  but  partially  fit  for  jewelry.  Emeralds  of  less  beauty,  but  much  larger,  occur  in  Siberia, 
on  the  river  Tokowoia,  N.  of  Katherinenberg,  along  with  phenacite,  ohrysoboryl,  apatite,  rutile, 
etOL,  imbedded  in  mica  sdhist  One  specimen  in  the  Royal  collection  measures  14^  in.  long  and 
12  broad,  and  weighs  16}  lbs.  troy ;  another  is  7  in.  long  and  4  broad,  and  weighs  6  lbs.  troy. 
Monnt  Zalora,  in  Upper  Egypt,  affords  a  less  distinct  varied,  and  was  the  only  locsdity  which  was 
known  to  the  andents.    Occurs  about  Heubachthal  in  Salzburg,  in  mica  schist 

Transi  arent  beryls  are  found  in  Siberia,  Hindostan,  and  Brazil.  In  Siberia  they  occur  at  the 
9merald  mine  mentioned,  at  Mursinka  and  Sohaitanka,  near  Katherinenberg;  near  Miask  with 
:opas;  in  the  mountains  of  Adun-Tschilon  with  topaz,  and  elsewhere;  in  Hindostan  at  Caiy'ar- 
gnm ;  and  in  Brazil  on  Kio  San  Matteo.  Some  Siberian  transparent  crystals  exceed  a  foot  in 
lengUu  The  most  splendid  aquamarine  of  which  we  have  any  account  belongs  to  Don  Pedro^  and 
18  from  Brazil ;  it  approaches  in  size,  and  also  form,  the  head  of  a  calfj  and  exhibits  a  crystalline 
Rtmeture  only  on  one  side;  the  rest  is  water-worn;  and  it  weighs  225  oz.  troy,  or  more  than  18| 
Ibe. ;  the  spedmen  is  transparent  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba ;  the 
tin  mines  of  Ehrenfriedersdorf  in  Saxony,  and  of  Schlackenwald  in  Bohemia.  Other  localites  are, 
the  Moumc  Mts.,  Ireland,  Co.  of  Down;  also  Eilliuey  near  Dublin;  yellowish-green  at  Rubislaw, 
near  Aberdeen,  Scotland  (davidsoniteX  and  elsewhere  in  Aberdeenshire ;  in  small  bluish  crystals 
at  Sb  Mkhael's  Mount  in  Cornwall ;  Limoges  in  France;  Finbo  and  Broddbo  in  Sweden;  Tamela 


•  Lewy  found  the  Umestone  to  consist  of  Ca  0  47*8,  fig  0  16-7,  An  C  0-5,  Si  24-4,  £l  5-5,  B< 
0-S^  Fe  2-6,  pyiite  0-6,  alkaU  2-7=101-2. 
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and  Somero in Fitiland ;  Foesiim  in  Korway;  Pfltaober-Jocli,  Tyrol;  Bodenraaib  and  fiafcesileit 
in  Bayaria ;  in  Australia,  and  elsewhere. 

Beryls  of  gigantic  dimensions  have  been  found  in  tlie  United  States,  in  Ni  ffamp^  at  Acwordi 
and  Grafton,  and  in  Maat^  at  Eoyalston;  but  they  are  mostly  poor  in  quality  One  beryl  froo 
Grafton  weighs  2,900  lbs. ;  it  is  82  in.  through  in  one  direction  and  22  in  another  transverse,  ua 
18  4  £  3  in.  bng.  Another  crystal  from  this  locality,  according  to  Prof.  Hubbard,  measures  45  is 
by  24  in  its  ditunetors,  and  a  single  foot  in  length  by  calculation  weighs  1,076  lbs.,  making  itin  al 
nearly  2|  tons.  At  Boyalston,  one  crystal  exceeded  a  foot  in  length ;  the  smaller  crystals  are 
often  limpid,  and  a  yellowish  variety  forms  a  gem  resembling  ohiysolite ;  the  colore  are  mostly 
aquamarine,  grass-gfeen,  and  yellowish-green ;  one  locality  is  in  the  southeast  piurt  of  Boyalston, 
near  the  school-house,  on  the  land  of  Mr.  Clarke ;  the  best  crystals  are  imbedded  in  quarts ;  a  still 
better  is  situated  4  m.  beyond  the  old  one  in  South  Boyalston;  some  crystals  of  a  sky-blue  color 
in  white  quartz  are  beautiAiL 

Other  localities  are  in  Maine^  at  Albany;  at  Norway;  Bethel;  Hebron;  in  Paris, 
large,  with  black  tourmaline  and  mica;  at  Bowdoinham  and  Topham,  pale  green  or  yellowish- 
white,  in  veins  of  graphic  granite;  at  Gleorg^town,  Parker's  island,  mouth  of  Kennebec  In  N. 
Bdmp.y  at  Wilmot ;  at  Compton,  as  good  as  at  Boyalston.  In  Mass.,  at  Barre,  excellent  specimens ; 
at  Pearl  Hill  in  Fitchburg,  at  G^oshen  (goshenite),  and  at  Chesterfield.  In  Oonn.,  at  Haddam,  in  a 
feldspar  vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  for  a 
twelfth  of  an  inch  transparent  (fig.  281,  the  dotted  Une  indlcatmg  the  limit  of  the  transparent  po^ 
tion);  also  at  the  chrjsoberyl  locality;  the  Middletown  feldspar  quarry;  in  Chatham,  near  the 
cobalt  mine,  in  granite ;  at  Monroe,  in  a  granite  vein,  the  crystals  often  consisting  of  dis{daoed 
pieces  separated  by  quartz  (fig.  233);  at  Madison,  in  beautiful  crystals.  In  Penn^  at  Leipenrille 
and  Chester,  crystals  sometimes  10  to  12  in.  long  and  li  in  diameter,  with  blade  tourmaline;  at 
Mineral  HilL 

Kokscharof  obtained  from  Ural  beryls  for  the  angle  Oa  1,  160'  3'  24". 

The  species  d^opiase  and  pyrosmalite  are  homoeomorphous  with  beryl,  and  have  the  same  oxygen 
ratio  between  the  bases  and  silica,  if  the  water  and  chlorine  be  excluded. 

Alt. — Kaolin,  mica,  limonite,  and  quartz,  occur  as  pseudomorphs  after  beiyl,  the  last  two  by 
substitution,  the  othera  by  alteration. 

The  change  to  kaolin  is  the  same  essentially  as  in  feldspar.  An  altered  beryL  from  Tirsdien- 
reuth  afforded  H.  Muller  (J.  pr.  Ch.,  Ivul  182)  8i  68-8,  3fcl.24-7,  Pe  2-6,  Be  10-2,  H  2-6.  Another, 
from  VUate,  near  Chanteloube,  gave  Damour  (BuU.  G.  Fr.,  EL  vii  224)  Si.46-,61,  Si  38-86,  Fe  OW, 
Be  I'lU,  ]k  14.04=100-55,  corresponding  to  the  conunon  kaolin  formula  ^Si'+2^ 

266.  SUDIALTTB,    Eudialyt  Siromeyer,  Gel.  Anz.  Gott  1819,  1998.    Eudyallte    improper 
orthography,    Eukolit  Scheerer^  Pogg.  IzxiL  561,  1847.  Eucolite. 

Rliombohedral.  JR  A  ^=126°  25',  0  A  li  {or  r)=14:8^  38',  a=0-52793. 
Observed  planes :  0  ;  prisms,  /,  t-2 ;  rhombohearons,  1  (or  jff),  f ,  4,  -^, 
-a,  -f ;  pyramid,  f -2 ;  scalenohedrons,  4*,  4', 


934 


986 


Oa2- 
(?A4= 
OaS 
(?Ai-2 
OaI=z 
1-2  A  4' 
i-2A4= 
4A4 
2  A  2= 
/Ai-2 


129'  22^ 
112  18 
10135 
=90 
90 

166  1 
143  15 
73  30 
95  56 

160 


Cleavage :  O  very  perfect,  R  imperfect ;  in  eucolite  i-2  perfect.  Also 
utassive  reniform. 

H=6-5.  G=2-9— 301 ; 29036, Stromeyer ; 2-898. Levy ; 2*906, Dauionr ; 
8-007,  Eucolite,  Damour ;  3-01,  id.,  Scheerer.     Lustre  vitreons.      Ck)loi 
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rose-red,  bltush-red,  browniBh-red.  Streak  nncolored.  Translucent  to  8al> 
translucent.  Fracture  subconchoidal,  splintery.  Doable  refraction  strong ; 
axis  in  endialjte  positive ;  in  eucolite  negative. 

Compel  ft*+i  Zr)  Si*=2  (A*)  8i*+Zr  9?,  Damour.  Analyses:  1,  Pfaff(S6hw.  J.,  xxix.  1); 

5,  3.  StromeTer  (aUb.  AniL,  IxiiL  379) ;  4^  Rammelsberg  (Pogg;,  IxiiL  U2) ;  5,  Damour  (a  B.  zliiL. 
197)    6,  Scheerer  (Fogg.,  IttjI.  561) ;  7,  Damour  (L  &) : 

Si      2r      ta        9e        Sn     Oik      fTa     La     Ce     a      1^ 

1.  Budiaiifto  64-10  11-68 7-86       2-98   10-80   11-40 0-80   1*66,  Cu  0'92= 

101 -56  Ft 

2.  "  63-33  11-10 6-76       2-06     9-78   13-82 1-00   1-80=99-68  Strom. 

8.       "  62-48  10-90  686       2-57    1014   1892 I'OO   1-80=99  71  Strom. 

A.       ••  49-92  16-88 te6-97anl-15   11-11   12-28 1-19  037,  It  0-65= 

100*52  Ramm. 

6.  ••  60-38  16-60  0-85    "6-37    "  1-61     9-23   18-10 1-48   1-25=99-87  DamT. 

i.  SueoUk    47-86       1405     9e8-24    **  1-94   1206   12-81  2*98  0*94=100-37 SchV. 

I.       *•  46-70  14-22  2-36*6  6-83    «  2-86     9-66   11-69    111    2*49  111   1-83=99-24 DamY. 

Damour  obtained  for  the  oxygen  ratio  of  ft,  fi)  Si  in  both  eudialyte  and  enoolite  (the  f  »  being 
ftcluded  with  the  Si,  and  the  Oe  with  the  Zr  as  sesquiozyd),  2  : 1 :  6»  corresponding  to  the  above 
temula. 

Pyr^  etow— In  the  closed  tube  affords  water.  B.R  ftses  at  2*6  to  a  light  green  opaque  glass, 
eoloring  the  flame  yellow  (soda).  With  the  fluxes  glyes  reactions  for  iron  and  manganese. 
With  muriatic  acid  gelatinises,  and  the  dilute  add  solution  imparts  a  deep  orange  to  turmeric 
paper  eyen  alter  the  iron  in  solution  has  been  reduced  to  colorless  protochlorid  by  boiling  with 
metallio  tin  (reaction  for  zirconia). 

Obtr— Eudialyte  found  at  Kangerdluarsuk,  n  West  Qreenland,  associated  with  arfredsonile  and 
sodaliie,  or  imbedded  m  compact  white  feldspar ;  the  crystals  are  usually  small,  but  sometimes  an 
inch  or  more  in  length.  First  named  Gronlandischer  Byazinth  by  Trommsdorff,  Orell's  Ann.  L 
433,  1801. 

Eucolite  is  from  islands  of  the  langesund  fiord  in  Norway,  where  it  occurs  in  hexagonal 
prisms  and  reniform  masses.  Eudialyte  has  been  reported  as  occurring  at  Magnet  Ck>Ye,  in 
Arkansas,  in  imperfect  rouuded  crystals,  of  a  rich  crimson  to  peach-blossom-red  color,  in  feldspar, 
with  elnolite  (Shepard). 

On  ccyst  see  B.  it  M. ;  also  Lang.,  FhiL  Mag.,  IT.  xxt.  486,  from  whose  paper  flg.  285  is  copied. 

The  name,  from  ev,  009%^  and  dioAvo,  k>  dissolve,  alludes  to  its  easy  solubility  in  acids.  Dis- 
covered by  (X  Giesecke;  called  Qronlandischen  Hyazinth  by  Trommsdorff  in  Crell's  Ann.,  L  433. 


266.  PGLLUaiTB.  Fdllnx  Bnith^  Fogg.,  Iziz.  439. 

Isometric.  Cubic,  with  trapezohedral  planes,  like  analcime.  Cleavage : 
in  traces.    Massive. 

H.=r6*5.  G.=2'901.  Lustre  vitreous  and  bright  on  surface  of  fractnre, 
bnt  sometimes  dull  and  gum-lilce  externally.  Colorless.  Transparent. 
Index  of  refraction  for  the  red  rays  1*515,  blue  1*527 ;  no  double  refrac- 
tion; Descl. 

Oomp^Frobably  (ft*  Si)  Si*+i  fi,  in  which  ft=<»sinni  mainly,  and  A* :  £l=l :  3}.  Analy 
tlB:Fi8ani  (aB.,  Mil.,  7l4): 


Si 

SI 

Pe 

C» 

Os 

tftL,U 

A 

4<-03 

16-9» 

0-68 

0^ 

84-07 

8*88 

2->t0=101-71 

giving  the  osygen  ratio  for  ft,  fi,  Si,  d,  8*16 :  7*68 :  23-48  :  3*13.  Flattner  obtained  (Fogg.,  Izix 
443X  before  the  discovery  of  cnsium,  Si  46-20,  ^  16*39, 9e  0*86.  £:  16*61,  Na  (with  a  little  LiX 
10*43,  li  2*32=92*76 ;  and  Brush  shows  (Am.  J.  Sd.,  IL  zzxvul  116)  that  if  the  aesinm  were 
mistaken  for  potash,  it  would  give  36*69  C^s,  and  reduce  the  soda  (if  obtained  by  difference)  te 
1*72  p.  0^  and  that  thna  the  xesults  are  as  doise  to  Pisani's  as  oonld  be  expected,  considering  the 
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amonnt  of  material  used.  Flattner's  analysis  tiius  changed  would  read  Si  46*20,  Si  16*89,  h 
0-86»  Cs  85-69,  JTo  1-72,  fl  2-32=103*18. 

Pyr.,  etc. — ^In  the  dosed  tube  becomes  opaque  and  yields  water.  In  the  foroeps  idiitMia, 
Aises  with  difBculty,  ooloring  the  flame  yellow.  In  muriatio  add  slowly  decompoftes,  with  a  sep 
aration  of  pulverulent  silica;  and  the  filtrate  from  the  silica  gives  an  abundlant  predpitate  d 
Ihe  platin-chlorid  of  csesium  when  treated  with  bichloridof  platinum. 

Obs.— Occurs  in  the  island  of  Elba,  with  petalite  (castorite).  Named  from  Pdlux  (tiie  geoitin 
of  which  is  Pollads),  of  heathen  myUiol<^gy. 


n.  UNISEIIOATES. 


ABRAKGEMENt  OF  THE  SPB0IB8. 


A*  TJnisilicates  of  elements  mostly  in  the  protozjd  (or  alpha)  state. 
1.  OHBTSOLITR  GBOUP.    Orthorhombic;  lAl=9r-95*:  0Al-i=124*-lS9*. 


1:1 

ftg-a 

Si|04|lfei 

258.  MOMTIOELLITB 

1:1 

ftCa+iAgyft 

«|e«W€«+t«fe). 

1:1 

(Ag.*e)«a 

ene,i(tsg,¥e). 

260.  Fatalttb 

1:1 

J^e'Si 

ei|©,|Fe. 

261. 

1:1 

(»te+i(an,fig))'Si 

Siie.|(iFe+J0tfn,Mg)), 

263.  Tepiiboitb 

1:1 

Au'Si 

6i|04|Mnt 

263.  KMEBELm 

1:1 

(i]an+lte)«Sl 

«|e4|(iMn+iFe), 

264  IiBDOOPHAiniB 

1:11  U 

(i(Oa,]5[a)  +  ifie)«Si  +  }9i 

SI|©,|(Kea,Na,)+iBe), 

(f(Oa,fra)+ffie  +  |§ii)«a 

« l»4|  (i  (e»,NaO+|Be +»x«> 

265.  W&HLBBmi 

1:1? 

(|&*+i&)§i[+ A,{*e,*n)Cb]  Si|e.|(}B+iyZr).+  A,Q 

IL  PHENACTTB  GROUP. 

Hexagonal;  BAB=116*-in 

r« 

1:1 

2n«Si 

Si|0<|Znt 

267.  Pbbkaoiti 

1:1 

Be«§i 

ffi|e«|Be, 

268.  IISLIPHABITB 

r=l:li? 

a(ft«,S)«8i*+l8i 

«|(e,P)4|(NH»,«B).+JH6' 

Mf(B«,fi)+tSif)«&« 

aKe,F),|(MN..fi,aB)+i,«), 

m.  HELYITE  GB0X7P.  iBometric ;  related  to  the  Garnet  Group. 

269.  HiLViTB  1:1+        (i&+i»e)»Si[+i(Pe,Mn)S     fiI|e4|(ifi+*Be),+iQ 

270.  DAVAim  1:1+         (ifi+ifi6)*Si[+iZnS]  fii|e«i(iB-»-iBe)«+iQ 


B.  TJnisilicates  of  elements  in  the  protoxyd  and  other  states  combined; 
rarely  of  elements  in  the  protoxyd  or  deutoxyd  state  alone.  Oontaio 
magnesium  and  iron  in  the  series  of  basic  elements.    Colors  yariouB. 
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IV.  GABNET  GBOUP.    Iwymetria 


Batla 
2f  1.  Gabvet  1:1:2 

iu  Gbobsulabiti 
B.  PnoFB 
0.  Alicanditb 

D.  Spebsabtixi 

E.  AsDBADiraA. 

B. 

a 

F.  Bbedbbbchxs 

G.  OUTABOTITB 


(iCa"+iXl)*Sl' 
0(Ag,^e,ft)«+iXl)*Si« 

tt(An,*e)«+iXl)«§i* 

(i{ea.]*n)«+iOPe,Xl))«&» 

(lCa"+i5r)«a» 


T.  VBSUVIANITB  GROUP.    TetragonaL 

272.  ZiBOON  1:1  2rSi 

278.  Vbsdyiaottb  &2:5  (K^a,  *e)»+f  &)« &• 

274.  Meuutb  2:1:3 

275.  ?SPHBKOGLm  2:1:4 


6i|e4(«Mg,  Fe,  ft)n/?Al). 
6i|e4|(iFe+ii?Al), 

Si|e4|tt6a+i/J(Fe  Al)), 
fii|e4|(i{ea,  Mn)  +  ^^(Fe,  Al)), 
Si|e4Ki(ea,¥)+iiSFe), 
Si|e4|(i(iea+i  Mg)+iiffFe), 
Sl|e4|(i6a+ii?6r), 


SiI04|yZPt 

«|e4|(i{6a,Fe)+|/>Al), 


(KCa,%,]5ra)*+i(Xl,3Pe))»a»  Si|e4K}(Na„ft)  +  iiff(Al,Fe)), 


YI.  EPIDOTB  GBOITP.    ADisometrio ;  JA/not  120%  nor  approximately  bo. 
276.BPIDOXB  1:2«         (jCa»+t(3tl,3Pe))»a'  fii|e4|(i6a+*/?(Al,  Fe)), 


A  EOELBIVGIIfl 

277.  PffiDMOSTmi 

1:2:3 

278.  ALLAxrra 

1:1:2 

279.  HuBOMONim 

A  BODBMITB 

B,  MiCHASLSOHITB 

280.  ZOIBITB 

1:23 

B.  Saubsubitb 

l:2:3i? 

280A.  Jadbiib 

l:2:ft 

1:1:2 

282.  Gadoldiitb 

1:1? 

1:23? 

284  ILTAITB  A. 

3:2:6 

K 

83:5+ 

iCa»+t^3Po,3fcl)«gi« 

i(Ce,*e,&)«+i(Xl,3Pe)«8i« 

8i,l',i'e,fie,Ce,La 

Si,*,*e,Oe,La,Ca,Xl,fi 

8i,  Ca,  Oe,  Zr,  B©,  Fe,  iSTa,  fi 

(iCa'+t3tl)*Si' 

{KOa»*a)"+t*Vft'+iSi 

a]Sra'+fXl)«8i«+8  9i 

(i(An,*e)"+iXl)«8i« 

8i,1^,0e,te,Be 

Si,  f  i,  Ce,  La,  t)i,  Ca»  [d] 

(f&»+jPe)"Si« 

YIL  AXINITB  GBOUP     Triclinia    Contain  Boron. 

236.  AHHTTB  2:4:1:7       (jCa'+f  (l'e,Sl)+|B)«Si» 

236.  Danbubitb  1:8:4         (iOa*  +  }B)*8i* 

Vm.  lOUTB  GBOUP.    Orthorhombio;  /A  J=120% 


Si|e4|aea+ t>?(Mn,  Fe,  AI)), 
6i|^4|(K^  ^  ft)+i/?(Al.Fe)), 


6i|e4|tt6a+|i?Al). 
6t|e4|(i6a»Na,)+|/?Al),+  iSi 
Si|e4|(tNa,+fiffAl),+Sie» 
Sire4|(i(Mn,Fe)+i^Al). 


.fe|e4|(l(Ga,Fe)+J^Fe), 
Si|e4|(f(Ga,Fe)+f/?Fe),[+4<J] 


Si|G4|ft  6a  +  i0(^  Al).fi  0B)n 
Si|e4|(i6a+f/?B), 


137.  loTm 


l:3d^     ( 
r=l:l4  I 


a  (l{Aft*e)*+f  Xl)«8i«+|a      6i|e4Kl'Mg,Fe)i.l^Al),n-*Sie« 
6  (!(aR*e)«  1  }Xl+JfliJ)«8i»    Si|e4|(f(Mg,Fo)+t^Al+iySr), 
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EL  laCA  6B0ITP.    Plane  angle  of  baae  of  prism  120";  theforaui  eitber  hezagonal  ot  <nth» 
rhombia 


288.  FHLOGOFini  A. 

289.  Bxonn 

290.  iBPTDOWSLAim 

291.  AirKm 


Batto. 

1-4:11 

2:1:8 

1:1:2 

1:8:4 

1:2:8 


{-fr(a&fc)*+TVXl)«8l« 

(|(ag,t)»+iXl)«8i« 
J(Ag,4)«+i(Xl,1Pe)«Sl" 
i(*e,J[g,t)«+KSl.Fe)»Sl« 
i{i'e,4)*+|(atl,|Pe)*a» 


292.  ASTROPHTLLmi  10:8:4:17 


298.  UvBOOYm 


294.  Lbpedoutb 


296.  Obxofbiluib   r=l:2 


«|e4|(KK.,Mg)+t/?Al). 
6i|e.|tt(K.,Mg)+i^AI.»o)). 
Siie^KKK,.  Fe,Mg)-h|{M  J^»i 

(i»&*+lV»+TV(ft,  Zr)»>Si"  fiiie^imCB.,  ft)  +  fr  «  +  tS 

«|e4KK.,Mg,«Al,Fe)), +iSie- 
fii|e,K»(K.,Mg,^(AI,Fe))+irfi) 
6i|e4|{K„Ii„Jfa,/IAl),+ifii6« 
6i|e4|(i(IU,  Mn,  /?Al).+i  76i)i 

si|e4KK^  Li„  F^  /?Ai),+se" 

6i|e4KKK.,Ii..Fo^Al)+i>S). 


'"'•'*;  6  (f(ft«fi)+i&i)«8i« 

r=l:lir*'^^*^*+*^ 


•  Cft*,S)*Si'+3Si 


0.  Unisilicates  of  elements  in  the  prot03^d  and  other  states  combined. 
The  series  of  basic  elements  including  calcium,  barium,  sodium,  and  the 
other  alkaline  metals,  and  not  iron  or  magnesium  (these  latter  occurrmg 
only  in  traces  and  abnormally). 

X  SOAPOLITE  QBOnP.    Tetragonal    0.  ratio  for  protozyda  and  seaquiozyda  1 : 1  to  1: 3, 
but  moaUj  1 :  2. 


296.  Sarooutb 

297.  Mbionitb 

298.  PABANTHITa 

299.  Wbrnxbtit 


800.  EKEBEBaxra 


801.  UvEBoam 


•02.  DlFTBB 


•08  ICaxiautv 


1:1:2 
1:2:8 
1:3:4 


1:2:4     f 

r=l:H  I 
1:2:4*    f- 

r=L-lil 


(*(A0a+TV*a)«+i5l)«8i» 
ft(HCa+Th-*ra)«+}Xl)-8i« 
(iCa«+jSl)'Si» 
a(i(Ca,]^a)*+|3fcl)'Si«+Si 

6(f(Ca,]^a)«+fXl+iSit)«Si» 
a  (i{Ca,*ra)'+tatl)«8i«+fSi 


fii|e4|(«Aea+ANa.)  +  ifte)i 
Si|e4|(i(H6a+ANa.)+f/?Ai). 
B1|e4Ki6a+»/?Al), 
Si|e4Ki(Na„  «a) + »^AlK+i  S 

Si|e4Kf(Na„ea)  +  */?AH-|ySi), 
«|e4|(KNa.,  €a)+|/?Al),-hiSi 

fii|e4|{+KNa^  6a, /JAa)+ A  >fiO. 

si|e4|iK««.  Na,)-ht /?a3ti)«+f  a 

\  ^ 

r=l:l»  [h  (A(Ca,*a)»+iSXl+ ASlJyft'  Bi|e4|(H(6a.lfra.,/JAl)+Ayei), 
1:2:6  (a(i(Ca,]^a)«+|atir8i«+8Si  6i|e4|(K«a,Na,)+|^AI),+8ie» 
r=l:2  '  5rt(Ca,fra)«+tXl+f8ii)»Sl« 
1:2:6  '|a(K*fa,0a)"+|Xl)*8l»+3ai 
r=l:2  '  6(|(5ra,Ca)«+tSl+fSit)«Si« 


[h  (H(Ca*  Sa»,Xl)+A8lt)«8l» 
1:2:6}   fa(i(Ca,]^a)'+|3tl)«8i»+2i8i 


6i|e4|(J(6a,Na,)+tMl+jy60» 
a|e4|(KHa„6a)+VAI),+SIO» 
Si|e4|(|(Na„6a)+j^M+hfii), 
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XL  NSPHBLITB  GROUP.    HezagonaL    a  ratio  toot  prouxzyds  and  aeaqniozyda  1 :  3. 

Batia 
I04.NXPH1UTB      1:3:4)         (i(^a,&)*+ftSl)*Si*+|Si  Si|e4|(i(Na„K0*+f/9AI),+ii». 

(TV(]Sra,4)»+Hakl+^Siira«    Si|e4{A(Na.,K,)+«Ml+T>f 

ySl). 

XQ.  IdSuOlTJE  0BOUP.    IConometria    0.  ratio  for  protozyda  and  seaquiozyda  1 :  3. 

si|e«!(iNa, +f  Mi).+iifraca 


305.  SoDAixn         1:3:4+       (ifra'+i£l}'Si*[+iNaa] 
toe.  Lafis  Lazuu 

807.  HAUTOira       1:3:4+       (J Sa"+| &)■&•[+ CaS] 
308w  Nofiin  1:3:4+        a^a*+f  £l)«fli*[+i];raS] 

S09.  Lbugiti  1:8:8     (  a  (i&'+f  £l)*Si>+3  Si 

r=l:3   ( 


6(it»+8Sl+j8it)«8i« 


Si|ej(iNa.+f/ffAl),  +  iQ 
fii|e4|ttNa,+f/?Al),+iQ. 

Si|e4(iK.+fjffAi),+ao» 

fii|e.|(4K.  +  JiffAl+tySi). 


XHL  FELDSPAB  GBOUF.    MonooUnio  or  tridinia    0.  ratio  for  protozjda  and  sesqnio^jrdfl 
1:3. 


810.  AjTOBTHm     13:4 

811.  LiBBADOBm  1:3:6 

r=l:li 

312.  AHDasna 


813.  Htalqfhahi  1:3:8 

r: 


814.  OuoooLAfn 


816. 


1:3:9 
r=l:2i 


(jCa"+f3kl)«8l» 
a(J(Ca,]5ra)*+fXl)«+|Si» 


b  (KCa,]^a)»+jXl+i8i|)«8i' 
1:3:8     (  o  tt(Ca,]!ra)»+f  afcl)*8i«+3  Si 
^1:2    |i5(i(Ca,Sa)«+}Sl+j8ii)*Si« 

io(i(:fia,fc)"+fatl)>fli»+3Si 
=1:2    /6(i(Ba,fe)«+iXl+iSiJ)»Si* 

a  (i(Ca,Sa)«+f  Xl)«Sl*+8^Si 


1:8:12 

r=l;3 

816b  Obihoolasb    1:8:12 

1=1:8 


6(A(Ca.Sa)»+A3fcl)+A8if)>Si« 

I  a(iSa*+fXl)»fli»+6Si 
'  6(iSra«+|3tl+lfliJ)«Si» 
i|a(jlt»+fXl)«Si»+6ai 

;6(it>+fXi+t8ii)«Si» 


siiejciea+fAi), 

Si|e4|tt(ea,Kaa)+  »/?Al),+ifil 

Si|e4(i(ea,Na.)+}/?Al+iySi), 
Sil^^KK^ajNa.) + f^Al),  +  SiO, 
6i|^4(Kea,Naa)  +  i0M + JySi). 

si|e,|(i(fia,K:,)+f /?Ai)a +eie, 

Si|e4(i  (fia»  KO  +  S  0M + }  ySi), 
Si|^4|(i(6a,Na,)  +f /?A1),  +  IJ 

sie. 
Si|e4KAi(ea,Na,)+ A/?Ai+  a 

ySi), 

si|e4(iNa, +f /?Ai),+2Sie* 

Sl|e,|(iNa,+fiffAl+tySi), 

Si|ej(iK,+f^Ai)+2Sie» 
si|e4KiK«+f/?iu+ix8i)t 


817.  BuLTcm. 


818. 


In  the  preceding  table  tiie  oolmnn  of  ratios  contains  the  oxygen  ratios  for  the  pratoxyda  and  Mca 
or  the  daOoxi/ds  aidnUea,  where  no  sesqniozyd  bases  are  present^  as  in  the  first,  second,  and  third 
groups,  and  spedea  282 ;  for  the  protooByds,  seaquioxyda^  and  siHcOf  where  the  bases  include  elements 
in  each  of  these  three  statea,  as  In  all  the  other  groups.  In  spedea  285,  the  ratio  is  for  the  prot* 
ozyds,  sesquioxyds,  tritozyds,  and  silica. 

The  letter  r  (species  268,  287,  293,  eta)  signifies  oxygen  ratio  between  the  bases  and  silica. 
This  ratio  is  statea  only  when  the  silica  Is  in  excess  aboye  that  of  the  nnisilicate  type,  and  it  ex- 
hibits the  amount  of  that  excess.  Q  is  used  in  the  second  oolomn  of  formulas  for  any  accessoiy 
oonstitocnU  not  silica ;  ita  Tslue  in  each  caae  may  be  derived  from  the  part  of  the  corrosponding 
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fonniik  In  the  first  cdiumi  wbkh  is  in  bnoketa.  In  8peoio8  265  it  8tand8for(i'e^Mn)6b  ii 
284B,  for  l?o£[ ;  and  so  on. 

Ebcamples  of  an  excess  of  sQica  ocour  in  many  of  the  aboTS  gronps ;  namely,  the  ChryBoUte 
group,  in  leucophanite;  Phenacite  group,  in  meliphanite;  the  Bpidote  g^up,  in  jadeite  and  pa^ 
hapsinsaussurite;  the  lolite  group ;  the  Mica  group,  in  muscovite,  lepidolite,  and  cryophyllite; 
Bcapolite  group,  in  womerite,  ekebergite,  mizeonite,  dlpyre,  marialite ;  Nephelite  gronp ;  Lendte 
group,  in  leudte ;  Feldspar  groups  in  all  the  species  exoepting  anorthite. 

It  nas  been  shown  that  this  excess  of  silica  is  often  connected  directly  with  the  alkaline  nators 
of  the  base,  and  increases  with  increased  alkalinity,  as  if  the  former  were  determined  by  the  latter. 
The  following  are  the  ratios  between  the  non-alkaline  and  alkaline  portions  of  the  base  in  thi 
above  mentioned  groups,  as  dedded  firom  the  mean  of  the  analyses,  together  with  the  ratios  fiu 
the  bases  and  silica: 


Ghbtsolzxb  6B.^Qhry861ite,  eta 
Leuoophanlte 

Fbbhaoikb  Gb.—  Phenacite,  eta 
MeUphanite 

Bfidotb  Gb:—      Epidote 
Zoisite 
Baussurite 
Jadeite 

ICiOA  Gb.—  AstrophyUite 

Phlogopite 
Biotite 

Lepidomolane 
Muscovite 
Lepidolite 
Oryophyllite 

BOAFOUTB  Gb.—  Saroolite 
Meionite 
Paranthite 
"Wemerite 
Ekebergite 
Mizzonite 
Dipyre 
MariaHte 

Nkpheuti  Gb.—  Kephelite 

Lbuoitb  Gb. —     Sodalite 
Leucite 


FiLDBPAB  GB.- 


Anorthito 

Labradorite 

Hyalophane 

Andesite 

Oligodase 

Albite 

Orthodase. 


Bases 

Silica 

Non^Jk.  AQc 

1    : 

annon-alk. 

1    : 

H 

:    1 

1    • 
*    • 

annon-aOc 

X    • 

H 

6 

:    I 

I    : 

ann0n4ak. 

1    • 

1    : 

6 

:    1 

1    : 

1 

:    2 

J    . 

6 

:    1 

I    : 

8 

:    1 

1    : 

8 

!      1 

1    : 

2-1 

:    1 

1    ; 

1 

:    2-6 

1    • 

1 

:    8-11 

1    • 
*    • 

1 

:    Si 

1    : 

9 

:    1 

1    • 

10 

:    1 

1    • 

*    • 

aUnonndk. 

I    : 

4 

:    1 

1    : 

li 

H 

:    1 

1    • 

*    • 

1    : 

1 

:    1 

1    : 

2(orH) 

1 

:    2 

1    : 

•t    , 

allaodek 

1    : 

aHpoUuk. 

1   : 

allnon-aDc. 

1    : 

2 

:    1 

1    : 

li 

:    1 

1    : 

1 

:    1 

1    • 

1 

:    2 

1    : 

allalk. 

1    : 

aOalk. 

In  each  of  the  groups  hi  this  table  the  increase  in  the  proportion  of  silica  is  acoomnaoied  witl 
an  increase  in  the  proportion  of  alkalies.  lolite  is  an  exoeption,  as  it  contains,  aooording  to  tJ^ 
analyses  hitherto  made,  no  alkalies.  Sphenodase  (No.  275)  is  another,  but  the  mineral  is  uncryfi 
tallized,  and  it  is  too  little  known  to  be  considered  in  this  connection. 

The  two  formulas  a  and  b,  for  the  spedea  containing  this  excess  of  sQioa,  are  those  ezpUujae^ 
on  page  204,  the  first  making  the  excess  aeoeesory  silica,  the  Motm<2  making  Ao^  of  the  exoesB  basi^ 

In  oonneotion  with  the  descriptions  of  the  spedes  beyond,  only  the  formnUui  of  the  first  o€  tb 
cwo  kinds  are  given  in  flilL 
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267.  FORSmRITIL    Lny,  Ann.  Phfl.  IL,  yU.  69,  1824.    Peridoto  bianco  Seacehi  Dtstrih 
Silt  Min.,  63,  NapoU,  184S.    White  Olivine.    Bdtonito  Shsp^  Wsl,  L  78,  1836. 

Orthorhombic.  Form  and  angles  as  in  chrysolite.  Observed  planes :  Oj 
vertical,  i^,  7%i,  L  i-2,  i4,  i^  >  domes,  1-i,  l-I,  i4 ;  octahedral,  1, 1-2,  |-f» 
Cleavage :  t-i  and  0.  In  attached  crystals.  Also  in  imbeddea  imperiect 
erystals,  grains,  or  masses. 

H.=6 — 7.  (x.=3"21 — 3-33.  Lustre  vitreous.  Transparent — ^translucent. 
Color  white,  yellowish-white,  wax-yellow,  grayish,  biuish-gray,  greenish ; 
sometimes  becoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
Streak  uncolored. 

Var.*~l.  IbrsterUef  white  ci78tel«  from  Vesaviua,  H.=7;  G.= 8.243,  Bammelsberg;  2. 
BoUomte,  imbedded  mineral  of  other  tinta,  from  Bolton,  eta,  Ifass. ;  H.=6— 6-6,  G.=8.208~31I2% 
Smith;  3-21^BTeiih. 

Oomp.^Mg' Bi=SiUoa  42*86,  magnesia  67*14=100.  Analyses:  1,  Bammelsberg  (Fogg:, 
GU.  668);  2,  J.  L,  Smith  (Am.  J.  ScL,  ILzviii  872);  8,  G.  J. Brash  (lb.,  zzriL  896): 

Ca 


Si 

Si 

ftg 

1.  IbnterUe      42*41 

63*30 

2.  Boltaniifi  (})  42*31 

0*17 

61-16 

8.        "             42*82 

<r. 

64*44 

»e 

ign. 

2*38 

=  98*04  Bamm. 

2*78 

1-90=  98-32  SmiL^: 

1-47 

0*76=100*34  Brush. 

0*86 

Pyr.,  etoy— BJB.  unaltered  and  infosible.  Boltonito  glres  traces  of  moisture  in  the  dosed 
lobe  and  becomes  colorless.  Decomposed  by  muriatic  acid  with  separation  of  gelatinous  silica  in 
both  forsterite  and  boltonite. 

Obs. — Forsterite  occurs  in  implanted  crystals,  with  spinel  and  augite  at  Vesuvius.  Boltonite 
is  disseminated  through  a  whitish  crystalline  limestone,  at  Bolton,  Mass.;  also  at  Box* 
bury  and  Littleton,  Mass. ;  ite  imbedded  masses  or  crystels  are  often  oyer  an  inch  through,  and 
rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  thence  softer  and  hydrous,  with  the 
composition  of  yillaraite  (p.<— ). 

On  cryst,  B.  &.  M.,  Min.,  318 ;  Hessenberg,  Min.  Not.,  Ko.  L,  22. 

IbrsterUe  was  named  by  Levy  after  Mr.  Forster,  a  patron  of  mineralogy. 

Arti£ — Artificial  magnesia-chrysolite  has  been  made  by  Ebelmen,  by  ftising  together  in  a  por* 
oelain  furnace  a  mixture  of  silica  and  magnesia,  with  carbonate  of  potash,  or  boric  acid. 

TirANinsROUS  Ohbtsoutb.  A  massive,  reddish-brown  mineral  from  the  taloose  schist  of 
PAinders  in  the  Tyrol,  having  some  resemblance  to  boltonite,  and  Gl'.=3'25.  Contains,  aooord- 
ing  to  Damour  (Ann.  d.  M.,  IV.  viiL  90),  3*6  to  6*3  of  titanic  add,  with  6  p.  o.  of  protoxyd  of  iron. 
For  analyses  see  Nos.  I  and  2  on  page  267. 

The  condition  of  the  titanium  has  not  been  satisfactorily  ascertained.  Qliere  is  a  deficiency 
of  silica  which  it  may  supply.  But  if  it  existe  in  the  mineral,  as  titanic  iron,  the  rest  is  a  mag* 
neaian  chrysolite^  like  boltonite,  with  but  little  f*e  replacing  Mg. 

268.  MONTIOSUJTB.    Brooke,  Ann.  FhiL,  1831.    Batraohit  BreUlL,  Ohar.,  807,  1882. 

Orthorhombic,  and  iflomorphous  with  chrysolite.  Occurring  planes,  i-l, 
i-2,  ly  1-i,  2-2.  In  crystals.  Also  massive,  with  two  cleavages  mclined  to 
one  another  115^,  and  another  diagonal  to  this  angle. 

H.=5--5'5.  G.=3-03— 3*25.  Lustre  vitreous,  slightly  resinous  in  the 
massive  variety.  Colorless,  yellowish-gray,  pale  greenish-gray,  and  whitish. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  more  or  less 
eonchoidal. 

Var.^1)  MMUeeBOe,  in  ooIoriMa  to  yenowiah-^raj  oystala,  from  yesaviui;  a.=3-119- 
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8*246.    (2)  BainuJuie,  deayable  massive,  of  a  pale  greonish-graj  color,  or  vii^tiflh'  O.=S*031^ 
Breith. 

Comp^^  Ca+i  &g)*  Si=sSillca  88*6,  Ume  35*9,  magnesia  25*6=100.    One-eighth  of  the  ][g 
to  replaced  bj  te.    Analyses:  1,  Eammelsberg  (Pogg.,  ciz.  669);  2,  id.  (Pogg.,  li  446): 


1.  MbnOedUla 
%  BatradiHe 


87*69 


6-61 
2*99 


ftg 

22*04 
21-79 


Oa 
84-92 
86-45 


ign. 

=  100*46  Bamm. 

1-27=99*19  ] 


Pyr.,  etc.— B.R  rounded  onlj  on  the  edges.  Solablo  in  dilute  muriatic  odd  to  a  dear  sohitiOQi 
wUoh  on  heuting  gelatinizes. 

Obs. — Montioellite  occurs  in  crystals  imbedded  in  granular  limestone  with  mica  and  aagite,  on 
Mt  Somma.  BairachUe  is  found  hi  small  masses  containing  blade  spinel,  at  Mt  Binzoni  in  the 
OyroL 

ManHceBUe  was  named  after  the  Italian  mineralogist^  MonticeUi ;  BatradUto  Cram  fir^x««i  fi^ 
In  allusion  to  the  oolor. 

269.  GHRTSOZiITB.  Bmaragdus?,  Beiyllus?,  pt  VeL  Topazes?  pt  PUn,  Not  Chrfsoiithiii 
[=Topaz]  Ptin.,  zxzyii  42.  Ohrjsolit,  Gemma  pelluddissima  colore  yiridi  subflavo  in  igue 
fhgad  (description  also  says  quadrangular,  invisible,  eta),  TTofiL,  Mia,  118,  1747.  Peridot 
ordinaire  [not  the  Oriental]  ^ArgenvUhf  Orykt.,  161,  1765.  Gulgrdn  Topas=Ghi7aolit  OnamtL, 
Hin.,  48,  1758.  Ghrysotite  ordmaire  de  Lisle,  Orist,  230,  1772,  ii.  271,  1783  [not  Peridot  da 
Oeylao=TourmaUne  ib.,  u.  346J.  Krisolith  Wem.,  Bergm.  J.,  878,  1789+Olivine  (fr.  basalt) 
[rsOhrysolite  dos  Volcans  Iht^'aa,  Virarais,  1778.]  Wem^  ib.,  65,  1790.  Peridot  H,  Tr-,  nl 
1801.  Hyalosiderit  Wakkner,  Schw.  J.,  zxdz.  66,  1823.  Glinkit  Bomemcvskii  Bergjoonui 
Buss.,  Oct  1847;  ident  with  Chrysolite,  Beck,  Verb.  Min.  Qea,  St.  Pet,  244,  1847. 


Orthorhombic. 
1-0729. 

O  A  1-2=126^  46'. 
O  A  1=120  10 
(?Af|=114  48 
<?Ai-t=149  36 


/A  7=94^  2' ;  (?  A  1-1=128^  28' ;  a :  J :  c=l-2588 : 1 : 


0  A  14=130^  26i' 

1  A  1,  mac.,=107  45 
1  A  1,  br.,=101  32 

i-S  A  i-2,  ov.  i-f,=130  2 


i-f  Ai-f,  ov.  i-l,=108°51' 
i-2  A  i-2,  ov.  i^f,=123  34 
i-I  A  1-2=137  21. 
^iAf.t=119  12 


287 


JL 


^ 


it 


I  « 


^^W    Rh 


0 

f« 

u 

1-T 

1-2 

1 

14 

14 

"«" 

— 

%4 

i.2 

/ 

■JT 

i-l 

H, 

Obeerred  Plaaea. 

Cleava^ :  iri  rather  distinct.  Massive  and  compact,  or  granular ;  usnallj 
in  imbedded  grains. 

H.=6— 7.  G.=3-33— 3*5.  Lustre  vitreous.  Color  ffreen — commonly 
olive-green,  sometimes  brownish,  grayish-red,  grayiwi-green.  Streak 
usual^  uncolored,  rarely  yellowish*  Transparent — translucent,  Frao- 
tjore  conchoidal.    Double  refraction  positive;  obtuse  lisectrix  normal  to  t-i 

Oomp- Var*— (Ag,  te)*8i,  with  traces  at  times  of  An,  Oa,  tfl    The  amount  of  f  e  vaiiea 
much.    When theie  are  9  t'e to 60  % (anaL  6,  7X  theratio of  <^ ti  Mg  ia  1: 10;  when  16  Ft 
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CO  41  Mg  (anal  22)  nearly  1:6;  when  22-|  te  to  39  ftg  (anaL  26}  ueari^  1:3;  whux  2^  te  to 
:r2.^  Mg,  as  iu  hyulosidsriie,  the  ratio  isl  :2,  and  the  special  formula  (f  Mg+li'e)'Si,  or  2ftg' 
Si+^>''  ^i-    Tliis  species  is  ordinarily  divided  into 

1.  Preciorts.  Of  a  pale  yellowish-green  color,  and  transparent,  so  as  to  bo  fit  for  jowelry ;  0.=s 
8*44 1,  » 'o5 1 4.  Occasionally  seen  in  masses  as  large  as  **  a  turkey's  e^^ "  but  usually  much  smaller. 
It  has  loug  been  brought  from  the  Levant  for  jewelry,  b  it  the  exact  locality  is  not  known.  Well 
defined  cry&tals  of  clirysolite  an  inch  across  are  yery  uusommon.  The  proportion  of  iron  to  mag- 
aosia  may  be  either  small  or  large,  as  in  the  following. 

*J.  Common;  OUvine  of  Werner.  Dark  yellowish-green  to  olive- or  bottle-glass-green;  (}.=. 
8*334,  fr.  Etna.  Commonly  disseminated  in  basalt  and  lavas,  in  grains,  and  also  at  times  in  largt 
masses  having  a  rectang^r  outline,  showing  that  they  are  crystals,  although  made  up  apparenUj 
of  grains ;  these  masses  sometimes  weighing  30  lbs.    Also  constituting  rocks. 

Giinkiie  is  pale-green  chrysolite  from  talcose  schist;  0.=: 3*39—3-43,  Herm.  ByalonderUe  Is  a 
rery  ferruginous  kind  (anal.  27; ;  the  specimen  analyzed  was  partially  decomposed,  being  irides- 
cent and  submetallic  in  lustre. 

Analyses:  1,  2,  Damour  (Ann.  d.  M.,  Y.  yiil  90);  3,  Oenth  (Ann.  Oh.  Pharm.,  Irvi  20);  4,  id. 
(Am.  J.  8cl,  IL  zzxUL  199);  5,  Manice  (ib.,  z.xzl  359);  6,  7,  Stromoyer  (Gel  Anz.  GotL,  1824^ 
208;  Fogg.,  iv.  193);  8,  Walmstodt  (Ak.  U.  btockh.,  1821, 11  359,  and  Schw.  J.,  xliv.  25);  9, 
Hauan  (Verb.  G.  Eeichs.,  1867,  71);  10,  Kjerulf  (J.  pr.  Ch.,  lir.  187);  11,  Bouter  (ZS.  G.,  xvl 
342);  12,  Madelung  vib.);  13,  Waltcr8haut>en  (Vulk.  Gest,  117);  14,  Bammelsberg  (Min.  Oh, 
438);  15,  Waknstedt  (L  c.) ;  16,  Stromeyer  (L  a);  17,  Kallo  (Ramm.  Min.  Ch.,  438);  18,  Damoor 
(BulL  G.  Sec.,  II.  zix.  414);  19,  Rammelsberg  (L  a);  20,  Walmstedt  (La);  21,  DeviUe  (fit 
GeoL  Canaries);  22,  Lappe  (Pogg.,  zliiL  669);  23,  Sohmid  (Pogg.,  Izxxiv.  501);  24,  W.  v.  Bed 
(Verb.  Min.  St  Pet,  1847);  25,  Domeyko  (Ann,  d.  M.,  IV.  xiv.  187);  26,  T.  8.  Hunt  (Am.  J 
Sd.,  IL  zziz.  283) ;  27,  Walchner  (Schw.  J.,  zzzix.  65) : 


1.  Pftinders,  hrth.-rd. 

2.  "  " 

3.  Heda 

4.  Webster,  N.  C,  ^ 

6.  Thetford,  Vt 

6.  Vogelaberg 

7.  Oriental  ChrysoUle 

8.  Iscrwiese 

9.  Norway,  a  rock 

10.  Eifel,  wine-yw, 

11.  Dun  Mtn.,  Duwyla 

12.  "        "         *' 

13.  Etna 

14.  Petschau 

15.  Pallas  meteorite 
16u  ?  meteoric 

17.  Vesuvius 

18.  Lake  Lherz 

19.  Carlsbad 

20.  Mt.  Somma 

21.  0.  Verdes,  Fogo  I. 

22.  Greenlana 

2:s.  Atacuma,  meteoric 

24.  Giinkite 

25.  Antudo,  Chili 

26.  Near  Montreal 

27.  BycUosiderile 


ifi  5-30,  fl  l*75=99-80  Damoui. 

ti  3*51,  fl:  1-71=99*04  Damour. 

*1  tr.,  Ni  0'32,  Co  <r.=:100  Genth. 

Ca  0-04^  Ni  0*41,  gangue  1  '23,  ign.  0*69 

=  10<'*06  Genth 
=  100*36  Manice. 

aitlO'l»,  Ni  0-37 =99-51  Stromeyer. 

*1  0*22,  Ni  0-32 =99*68  Stromeyer. 

*1  0u6= 100*55  Walmstedt 

Al  0  10,  Ni  0*23  ign.  4'71=99*7  3Hauaa 

3cl  0*18,^r  0004,ign.012=100-72Kj'l£: 

Ni,  Co,  ]?fa,  tr,  fl  0-57=100*16  Pouter. 

Ni  <r.,£[  0-49=10017  Madelung. 

*1  0-64,  Ni  0*20,  fl  1-04=  100-22  Walt 

^l  0*23  Ca  2-35=99-85  Ramm. 

^  tr,,  Ca  «r.= 100-39  Walmstedt 
=i*9-79  Stromeyer. 
=99-39  Kalle. 
=99*05  Damour. 
=  100  Bammelsberg. 

Al  01 8=  100*24  Walmstedt 

il  0*80,  Oa  6*12=99*35  Deville. 
,  *1  006=99-91  Lappe. 
=99*10  SchmitL 
=  100-72  Beck. 
=  100  Domeyko. 
=99-30  Hunt 

^1  2-21,  /C  2-79,  Cr  ^.=99*28  Walchner. 


Berzelius  detected  ozyd  of  tin  in  the  olivine  of  the  Pallas  meteorite ;  Bummler  a  trace  of  i 
nous  acid  A.  Erdmann  found  a  trace  of  fluorine  in  that  of  Elfdaton,  and  of  Tunaberg.  Walch- 
ner obtained  in  anaL  26  0*330  grais.  of  ^e  (out  of  1*040  grms.  under  analysis),  fk'om  which  he 
deduced  30*9  grms.  of  f'e,  or  29*71  p.  o. 

Pyr.,  etc. — B.B.  whitens,  but  is  infusible;  with  the  fluxes  gives  reactions  for  iron.    Hyalost* 
darite  and  other  varieties  rich  in  iron  fuse  to  a  black  magnetic  globule.    Some  yarieties  givci  re' 
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aotioDS  for  titanic  acid  ana  ma  jganose.    Decomposed  by  muriatic  and  sulphm. e  acids  with  sepan 
tion  of  gelatinous  silica.    G.  before  ignition,  S*389;  after,  3*378. 

Obs. — A  common  constituent  of  some  eruptive  rocks;  and  also  occurring  in  or  among  mettk 
morphic  rocks,  with  taicose  schist,  hypersthcue  rocks,  and  serpentine ;  or  as  a  rock  formation , 
also  a  constituent  of  many  meteorites.  The  eruptive  rocks,  basalt  and  basaltic  lava,  oonsiat  ot 
durysohte  (the  variety  olivine^  along  with  labradorice  or  other  feldspar,  and  augiie.  Thoagh 
usually  in  grains,  it  is  sometimes  in  rectangular  masses  several  indies  thick. 

A  chrysolite  rock  occurring  at  L.  Dierz,  consisting  largely  of  chrysolite,  has  been  called  ZAenoiyM 
(See  p.  147,  under  Spotel).  The  dunyie  of  F.  v.  Hochstetter  (ZS.  G.  Ges.,  xvi.  S4 1 )  is  the  same  rode, 
according  to  Sandberger.  The  latter  has  a  grayish-green  color,  and  greasy  and  vitreous  lustre,  with 
Q. =3*296,  and  occurs  with  serpentine  rod^  in  Dun  Mtn.,  near  Nelson  in  New  Zealand.  Another 
similar  rock  firom  Moravia,  called  picryie,  consists  half  of  chiysolite,  along  with  feldspar,  diaJiage, 
hornblende,  and  magnetite.  Another  horn  Norway  (called  Olwinfels  in  Grerman,  or  olivine  rock)  has 
very  nearly  the  composition  of  pure  chrysolite  (anal  9)j  G.=8-24— 3  82,  Ejenilf  (L  c.J;  gnum- 
lar  in  texture ;  of  olive  to  bottle-green  color ;  it  contains  some  talc,  tremolite,  and  brouate. 

Occurs  in  eruptive  rocks  at  Vesuvius,  Sicily,  Heda,  Sandwich  Islands,  and  most  volcanic  ial- 
snds  or  regions;  at  Expailly  in  Auvergne;  at  Unkel,  on  the  Rhine,  crystals  several  incher 
long;  at  Eapfenstoin  in  Lower  Styria,  in  spheroidal  masses ;  at  Sasbach  and  Ihringen  in  Kaiser* 
Btuhl,  Switz.;  near  Freiburg,  Baden,  in  dolerite,  a  variety  containing  much  iron  (Ayofancter- 
He) ;  in  Thetford  and  Norwich,  Vermont,  in  boulders  of  coarsely  cryst  basalt,  the  crystals  or 
masses  several  inches  through ;  in  dolerite  or  basalt  in  Oanada,  near  Montreal,  at  Rougemont  and 
Mounts  Royal  and  Montarville  (anal.  26). 

In  taicose  schist,  found  near  Kyschtimsk,  N.  of  Miask,  and  near  Syssersk  in  the  Ural,  in  green- 
ish imbedded  nodules  (jjUnkUe^  anal  24);  id.  at  Webster,  in  Jackson  Co.,  N.  C.  (G.=:3-28),  along 
with  serpentine,  pyrosderite,  and  chromite ;  with  chromite  in  Loudon  Co.,  Va. ;  in  Lancaster 
Co.,  Pa ,  at  Wood^  mine,  with  serpentine  and  chromite  (Qenth) ;  near  Media,  Delaware  Ox,  Pa., 
with  hornblende,  magnetite,  and  chromite.    In  hypersthene  rock  at  Elfdalen. 

Among  the  meteorites  containing  chr3rsolite,  there  are  the  Pallas  from  Siberia,  others  firoo 
Atacama,  Steinbaoh,  etc. 

On  cryst.,  Kokscharof,  Bull.  Ak.  St  Pet^  ix.  286.  Gives  1-2  A  1-2,  ov.  0,=7I«>  30',  ^dienoe  Oa 
1-2=125'  46',  i-2  A  i-2,  ov.  H=49"  65',  whence  ov.  t-t=180"  6'. 

Most  of  the  crystals  are  fragile,  and  therefore  unfit  for  use  as  gems. 

Named  from  ypva6<^  gold,  and  XiSn.    The  hyalosiderite,  fh>m  'vaXi^,  glass,  and  vt'tJupec,  iron. 

The  Chrysoliihua  of  Pliny  was  probably  our  topaz ;  and  his  topaz  our  chrysolUe,  But  ^ny*!! 
statement  that  "  topazes  "  is  the  largest  of  all  the  precious  stones,  and  that  a  statue  4  cubits  lu^ 
was  made  of  it,  shows  that  he  confounded  together  different  stones,  since  solid  chrysolite  crystals 
arc  never  as  large  as  some  topaz  crystals,  and  two  inches  is  an  extraordinary  magnituda  The 
hardness  montioued,  that  it  yields  to  tiie  action  of  the  file  aud  wearn  with  use,  is  right,  and  seems 
to  prove  that  true  chiysolite  was  included  under  the  name  of  topazion.  It  came  from  an  island  in 
the  Red  Sea,  and  was  very  highly  valued.  It  is  stated  by  Diodorus  Siculus  to  have  resemUed 
glass,  but  to  have  had  a  remarkable  golden  appearance,  especially  conspicuous  at  night  (£ing). 

Alt — Alteration  of  chrysolite  of&n  takes  place  through  the  oxydation  of  the  iron;  the 
mineral  becomes  brownish  or  reddish-brown  and  iridescent  It  also  splits  into  thin  laniinas  as 
the  change  goes  on,  sometimes  so  as  to  resemble  a  mica.  A  basalt  thus  changed  was  ones 
pointed  out  to  the  author  as  a  mica  slate,  although  no  further  change  had  taken  place  than  that 
here  mentioned.  ChusUe^  LimbUiie,  and  Siderorf/spie  ot  Q&xiasure  (J.  de  Phys.,  841,  i794),  all  from 
Umburg  in  Brisgau,  are  chrysolite  more  or  '<3ss  altered.  The  process  may  end  in  leaving  the 
cavity  of  the  crystal  filled  with  limonite  or  red  oxyd  of  iron. 

Under  the  action  of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peraxy* 
dized,  and  also  some  of  the  magnesia  is  removed  at  the  same  time ;  and  thus  may  come  serpem' 
Une^  picrosmine^  which  often  retain  the  crystalline  form  of  chrysoUte.  A  further  change  may 
produce  steaiUe  and  other  magnesiau  spedes. 

For  analyses  of  altered  chrysolite  see  Walmstedt,  in  Ak.  H  Stockh.,  1824,  and  Ramm.  Min. 
Gh,  441;  Rhodius  in  Ann.  Gh.  Pharm.,  Ixiii.  116,  and  Ramm.  Min.  Olu,  441;  Lewinstein  io 
Jahreab.,  i86(),  767;  A.  Madelung,  Jahrb.  G.  Reichs.,  xiv.  1,  Jahrb.  Mm.,  1861,  628;  W.  Jui^ 
a  H.  Ztg.,  zxiL  289. 


260.  FATAIaTTB.     O,  0,   ChneHn^  Pogg.,  IL  18.'i9.      Sisenperidot,  EiseuglaSi  Cferm,    Iroc 
Chrysolite.    Anhydrous  Silicate  of  Iron. 

MasBive,  ci^Btalliiie.    Cleavage  in  tTo  directions  at  right  angles  to  one 
suiother  * 
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H.=6-6.  G.=4— 4-14 ;  4-138,  Fayal ;  4-006,  Ireland,  Delesse.  Lustre 
metalloid,  somewhat  resinons  in  the  fracture.  Color  black,  greenish,  or 
brownish'black ;  sometimes  iridescent  Opaque.  Fracture  imperiectlj 
conchoidaL    Attractable  by  the  magnet. 

Oomp«— f^e* §i=6ilica  29*6,  protoxyd  of  iron  70-6=100.  Analyses:  1,  Gmelin  (Fdgg.,  li. 
160);  2,  FbUenberg  (lb.);  8,  Bammelsberg  (Min.  Oh^  486);  4,  Thomson  (Min.,  L  461);  6,  Delesst 
(Bii]La.Fr.,n.x.668): 

On 

0-86,  Fe  S  2-33=98*78  Gmelin. 
0-31,  ^b  1-66=99-81  FelL 
1-29,  Fe  S  3-36=100*61  Bamm. 

=100-11  Thomsoa 

=98*41  Delesae. 

Pyr.,  etc. — ^Fases  readily  to  a  black  magnetic  globule.    (Gelatinizes  with  acids. 

Obs^ — ^From  the  Moorne  Mts.,  Ireland,  at  Slaycarraoh,  near  Bryansford,  in  pegmatite  ;  forms 
Dodoles  in  yolcanic  rocks  at  Fayal,  of  the  Azores.  Obsidian  or  volcanic  glass  often  approadies 
fayalite  in  composition. 

Arti£ — ^Iron-chrysolite  sometimes  occurs  in  crystals  as  a  flirnace  slag,  as  noticed  by  Hausmann 
in  1812,  and  later  by  Mitscherlich  and  others.  The  vulkamachea  EisengUu  of  Klaproth  (Beitr.,  t. 
222),  which  afforded  the  above  composition,  was  a  slag  according  to  G.  Rose.  It  is  a  common 
product  of  the  puddling  furnace. 

261.  Ibgn-Manqanesb  Ghbysoutb.  {A,  Erdfman%  Ak.  H.  Stockh.,  1849 ;  var.  olivine,  his  Min., 
278,  1863.)  Near  fayalite,  but  contains,  besides  protoxyd  of  iron,  some  protoxyd  of  manganese 
and  lime,  with  also  a  little  magnesia,  approaching  thus  hyalosiderite. 

One  of  three  agreeing  analyses  afforded  Erdmann  (L  c.) : 

Si 
29*16 

it  gives  the  formula,  6  ]^e'  Si  + 1  An*  Si+(^Ig,  Ca)'  Si,  Bammelsberg.  It  occurs  in  a  gneissold 
rook  called  Sulytyte,  consisting  in  part  of  augite  and  garnet,  at  Tunaberg  in  Sweden. 

A,  fwrnace^producty  which  is  a  Hm^^vnm^nMmgameae  chrysolite,  has  been  observed  in  dove-brows 
crystals  at  an  iron-ftimaoe  in  Easton,  Pa.  An  analyeis  afforded  Dr.  G.  T.  Jackson  (Am.  J.  Set, 
n.  zix.  3&8X  Si  3S-70,  Ca  31*80,  ¥^e  18*00,  &Q,  Mn  14*90,  ':k\  3*50=101-90.  Taking  the  uron  and 
manganese  as  protoxyd,  as  so  regarded  by  Dr.  Jackson,  the  formula  is  (Ca,  t'e,  'fLnf  Si. 

262.  TBPHBOrm.    Tephroit  BreOK,  Char.,  2*78,  1823,  212,  829,  1832. 

Orthorhombic.  Crystalline-masBive.  Cleavage  in  three  directions  rec- 
tangular in  intersection,  one  perfect,  a  second  a  little  less  so,  the  third 
imperfect,  or  rather  indistinct. 

H.=5'6— 6.  G.=4— 4:'12.  Lustre  somewhat  adamantine.  Color 
grayish  flesh-red,  reddish-brown,  and  rose-red,  to  ash-gray,  smoky-gray. 
Dtreak  pale  gray.  Darkens,  on  exposure,  to  brown  and  black.  Translucent 
— Bubtranslucent.  Optic-axial  plane  parallel  to  plane  of  perfect  cleavage ; 
divergence  for  red  rays,  159°  V ;  in  oil,  84°  19^ 

Var. — 1.  NormaX  (anaL  1-5).  2.  Maqneaian^  or  picroi^hroile  (anaL  6-9).  G.  of  No.  6,  a  brown 
kind,  3*97 ;  of  No.  7,  a  red,  3'87.    Resembles  much  a  deayable  feldspar. 

Oomp.— &n*  Si= Silica  29*8,  protoxyd  of  manganese  70-2= 100 ;  or  (ftn,  ftg)*  SL  Analyses: 
1,  Thomson  (Min.,  1,  614);  2,  Bammelsberg  (Fogg.,  Ixil  146);  3,  R  Deville  (DescL  Min.,  i  88); 
4,  G.  J.  Brush  (Am.  J.  Sci.,  II.  zzzvii.  66);  6,  Igelstrom  ((Etr.  Ak.  Stockh.,  1865,  228);  6,  7,  P. 
OoUier  and  A.  Hague  (see  Na  4) ;  8,  Damour  (Ann.  d.  M.,  YL  iL  339) ;  9,  Igelstrom  (1.  c): 

Si       ^e      An      2n     iig     Ca     ign. 
L  Fhmklin                  29*64    082    66-60     —     —     —    2-70=99-76  Thomson, 
t.  Sparta  28-66    2*92    68-88     =100  46  Bammdsbeig. 
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1-66 

65-87 

8-4T 

3-28 

2-29=100-68. 
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fi. 

t0 

An 

Zn 

% 

da 

ign. 

3.  Sparta 

28-37 

2-16 

59-81 

7-58 

2-16 

0-39 

— =99-97  Devffle. 

i.      " 

8019 

1-09 

65-o9 

0-27 

1-38 

1-04 

0-37-99-93  BniBh. 

5.  Paisberg:,  red 

30-82 

66-83 

— 

2-79 

6-37 

2-20=98-01  Igelstrom. 

6.  Sparta,  brown 

80-65 

1-52 

62-32 

6-93 

7-73 

1-60 

0-28=99-93  OoUier. 

7        "       red 

31-73 

0-23 

47-62 

4-77 

14-03 

0-54 

0-35=99-27  Hague. 

6   Franklm 

29-95 

1-96 

36  43 

11-61 

18  60 



1-71=100-26  Damour. 

9.  Paisberg,  brown 

3136 

415 

44  07 

17-71 

ir. 

0-87,  l»b,  Is,  C  <r.=9a 

Aualysis  No.  4  was  of  a  specimen  received  from  Breithaupt,  as  the  original  tephroite ;  Nos.  6^ 
7,  from  specimens  obtained  by  Brush  at  Stirling  Hill,  in  Sparta.  The  zinc  in  anaL  3-7  was  mi- 
doubtedly  from  mixed  zincite,  this  mineral  occurring  as  a  tbin  scale  or  lamina  in  the  direction  of 
the  cleavajge,  and  hence  often  covering  cleavage  surfaces  (Brush).  AnaL  7  corresponds  to  (|  liln 
+i  Mg)  Si ;  anaL  8,  to  (i  Mn+i  Mg)  Si;  and  in  anaL  9,  Mn  :  Mg=6  :  4. 

Pyr.,  etc. — ^B.B.  fuses  at  3*6  to  a  black  scoria.  Gelatinizes  perfectly  in  muriatic  add  withoat 
evolving  chlorine.  With  the  fluxes  gives  reactions  for  manganese  and  iron.  The  magnes'ian 
variety  fuses  at  4  (No.  6)  to  6  (No.  7). 

Oba. — ^Found  at  Stirling  Hill  in  Sparta,  N.  J.,  with  zincite,  willemite,  and  franklinite.  in  cleav* 
able  masses;  also  at  Paisberg,  in  Wermland,  Sweden,  along  with  rhodonite  and  other  mauganesian 
minerals ;  at  Sjogruf^an,  with  hausmannite. 

The  name  tephroite  is  fVom  Ti,pp6s,  ashrcolored.  Breithaupt's  original  specimen  was  from  Uie 
collection  of  H.  Heyer  at  Dresden. 

262A.  HYDnoTEPHBOiTB.  L.  J.  Igelstrom  has  described  (CEfv.  Ak.  Stockh.,  1865,  605)  a 
hydrous  tephroite  from  Paisberg,  which  has  a  pale  reddish  color,  a  colorless  streak,  and  H.=:4; 
gelatinizes  with  acids  and  yields  water.  He  obtained  in  an  analysis  Si  28*46,  Mn  0*49,  }in  bi'4i, 
Mg  11-89,  Ca,  ^e  ir.,  ^  6-86=100-13,  and  corresponding  to  (Mn,  iigf  Si+f  fl.  It  may  be  an 
altered  tephroite. 

A  black  siUcaie  of  manganese  from  Klapperud,  Dalecarlia,  having  a  submetallic  lustre  and  yel- 
lowish-brown streak,  afforded  Klaproth  (Beitr.,  iv.  137)  Si  25  0,  Mn  55-8,  tL  13-0=9b-8=iu'Si 
+  2  ]^,  agreeing  with  the  tephroite,  excepting  the  water.  Klaproth  obtained  60  p.  c.  of  jlo,  St&t 
whence  the  above  is  deduced  by  Berzelius. 

263.  ENEBEIiTm.    Enebelit  Bobereiner,  Schw.  J.,  zxl  49,  1818. 

Crystalline  massive. 

H.=6-5.  G. = 3*714,  Dobereiner;  4-122,  Erdmann.  Lustre  glistening. 
Color  gray,  spotted  dirty-white,  red,  brown,  and  green ;  also  ffrayish-black 
to  blade.     Opaque  to  translucent.     Brittle ;  fracture  subconcLoidal. 

Oomp. — (^  l&'e+i  An)'  Si=Silica  29  6,  protoxyd  of  iron  36-6,  protoxyd  of  manganese  349= 
100.  Analyses:  1,  Doboreiner  (Schw.  J.,  xxL  49);  2,  A.  Erdmann  (Daunemora  Jcmnoalmsfal^ 
p.  64): 

gi  te  ftn  Ag 

1.  Dmenau  32*5  32*  35*  =99*5  Dobereiner. 

2.  Dannemora  30*26        84*30        34-47        0*25,  Xl  1 '59 =100*87  Erdmann. 

Pyr.,  etc. — According  to  Ddbereiner,  unaltered  B.B.,  but  Erdmann's  mineral  fused  easily  to  a 
lustreless  magnetic  bead,  and  gave  with  the  fluxes  reactions  for  iron  and  manganese.  Decom- 
posed readily  by  muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — The  mineral  analyzed  by  Dobereiner  was  from  an  unknown  locality,  but  G-.  Sockow 
(Kenng.  Ueb.  Min.,  1856,  93)  states,  on  the  authority  of  Knebcl,  that  it  was  found  in  granite 
near  llmenau.  The  Dannemora  mineral  is  grayish-black  to  black  in  largo  masses,  light  spray  on 
the  thin  edges,  and  is  stated  to  cleave  parallel  to  a  prism  of  about  lie**. 

Named  after  Major  von  KnebeL 

264.  LEUOOPHANITIS.    Leukophan  Umark,  Ak.  H.  Stockh.,  1840,  191 ;  Tamnan,  Fogg., 
xlviii.  604.    Leucophane.    Leucofanite. 

Orthorhombic.  /A  /  about  9V  (90°  to  93°,  Greg;  91°  3',  B.  &  M.); 
OaI^,  calc.,=145°  52'.  Approximate  angles,  (9  A  2=117'*— 118"^  30', 
0  A  24=126°  25'.    A  plane  m-n  on  (9=140°  30',  on  one  plane  7=126' 


Digitized  by 


Google 


UNISIIJCATEa. 


261 


30',  on  other  7=101®  80',  Greg.  Crystals  tabular  and  nearly  rectangular. 
Cleavage :  basal  perfect ;  imperfect  in  another  direction,  inclined  126°  25' 
to  the  base ;  and  perhaps  in  a  third,  at  right  angles  to  0.  Usually  maa 
sive. 

H.=3-5— 4.  G.=2"974.  Lustre  vitreous  on  a  cleavage  surface.  Coloi 
pale  dirty  ereen  to  wine-yellow ;  thin  fragments  transparent  and  colorless. 
Powder  white,  and  strongly  phosphorescent,  whether  heated  or  struck. 
Electric  when  heated.  (Optically  biaxial ;  bisectrix  normal  to  the  base, 
plane  of  axes  the  macrodiagonal ;  Descl. 

Oomp.— 0.  ratio  for  ft,  fi,  9i=3 :  3  :  10;  ft  (Ca,  :S'a)+i  fte)'  Si+f  §i;  or  else  with  half  the 
excess  of  sQica  basia  Part  of  the  oxygen  replaced  by  flaorine.  Analyses:  1,  Erdmann  (Ak.  H. 
Stockh.,  1840) ;  2,  Rammelsberg  (Pogg.,  zoviii  257) : 


1. 
S. 


47-82 
47-03 


£1 


1-03 


fie 

An 

Ca 

Sa 

i 

P 

11-61 

1-01 

26-00. 

10-20 

0-31 

617=:10202  Erdmann. 

10-70 

fr. 

23-87 

11-20 

080 

6*57:=  100-43  Ramm. 

O.  ratio,  leaving  out  of  view  the  fluorine,  for  Ca,  fie,  §1,  fVom  an^l  1,3:3:  10*6 ;  from  2, 
2  :  2*8  :  lO'O. 

Pyr.,  etc. — In  the  closed  tube  whitens  and  phosphoresces  with  a  purple  light  B.B.  in  the 
forceps  phosphoresces  and  fnses  with  intumesoonce  at  3  to  a  clear  colorless  glass,  which  becomes 
opaque-white  on  flaming;  imparts  an  intense  yellow  color  to  the  flame.  Fused  with  salt  of  phos- 
phorus in  the  open  tube  gives  the  reaction  for  flaorine. 

Obs. — Leucophano  occurs  in  syenite  with  albite,  elieolite,  and  yttrotantalite,  on  the  small  rooky 
Islet  Lam5e,  near  the  mouth  of  the  Langesund  fiord  in  Norway,  where  it  was  found  by  Esmark 
Ii  resembles  somewhat  a  light-green  variety  of  apatite. 

Named  fh>m  Aco*rtf(,  t^Aite,  and  '^uii/m,  laippea/r. 

On  cryst,  see  Greg,  Phil  Mag.,  lY.  iz.  510;  Dana,  Am.  J.  Scl,  n.  zzl  205;  Desd.  Min.,  L  144. 

266.  WOHUSRITE.  Wohlerit  Scheerer,  Pogg.,  lix.  327,  1843. 

Orthorhombic.  I A  7=90°  nearly,  0  A  1-1=144°  37' ;  a:h:  c=0-nff2 : 
1:1± 


0  A  i-2=160°  27' 

0  A  ft=133  11 

0  A  J^i=117  07 

0  A  1-5=141  30 
t-t  A  1-5=116  34 
i-*A7=135  ± 
i-3  A  i-5,  ov.  i-i,=126  52 
i-i  A  i-S,  ov.  i-i,=143  8 
l^iA^*,  ov.  (9, =140  54 

In  tabular  crystals  and  prisms.   Cleavage :  i-l 
distinct  and  easy.     Also  granular. 

H.=5'5.     G.=3'41.     Lustre  vitreous,  inclining  to  resinous.    Color  liglit- 

f'^ellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish.    Streak -powder  ycl- 
owish-white.     Transparent— subtranslucent.     Fracture  more  or  less  con- 
choidal — splintery. 

Oomp — 0.  ratio  for  (Ca,  fig,  S*a),  2r,  §i,  {fe,  3ln),  Cb=9-78 :  5-08 :  15-89 :  0-77 :  3-57  ;  from 
Bcheerer's  analysis  (^ith  which  Hermann's  agrees  nearly),  whenoe  Soheorer  deduces  a  formula 
making  it  a  columbnte  of  ziroonia  +  5  ports  of  a  silicate  of  soda  and  lime.  It  corresponds  veU  tf 
the  formula  (f  Oa,  ]([g,  ^a)*  -h  ^Zr)  §i  f  +  A  (l^e,  An)  Cb],  the  last  member  coluTnbik. 
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Analysei :  1,  Scheerar  (L  c.) ;  2,  HermaDQ  (Bull  Soa  Nat  ICosoow.  zzxviil  467): 

Si        Cb        'At        9e     Mn      da       ^a      tL 

1.  BroYig    30-A2    14*47     15-W      212     1-56    2610    7*78    0*24,  % 04=98*14 Sdheeitt 

2.  "         2916     11-68    22-72*6 1-28     152     24-98    7-63     1-33=99-61  Henii. 


239 


Pyr^  etc. — B.B.  in  a  strong  heat  fhfies  to  a  yellowish  glass.    With  the  fluxes  glTes  the  rea 
tion  of  manganese,  iron,  and  silica.    Dissolves  eaailj  when  heated  in  strong  mnriatio  add,  wita 
a  separation  of  the  silica  and  columbic  add. 

Obs. — Occnrs  with  elaolite  in  ziroon-sjenite,  on  sereral  islands  of  the  Langesund  floid,  neai 
Brevig  in  Norway.  Some  crystals  are  nearly  an  ineh  long.  On  cryst,  DescL,  in  Ann.  Gh.  FI178, 
III.  zL,  and  Ann.  d  M.,  Y.  xri.  229 ;  Dauber,  Pogg.,  xoiL  242.  Descloizeauz,  in  his  later  paper, 
makes  »-$«nd  i4  the  vertical  faces  of  the  prism  .^  with  /aJ=:90''  16',  and  he  describes  the  OTf 
feds  ai  hemihedral  in  many  planes. 

266.  WILIiEMITR  Siliceous  Ozyd  of  Zinc,  Silicate  of  Zinc  (ft.  N.  Jersey),  Vanmem  db  Keating, 
J.  Ac.  Philad.,  ir.  8,  1 824.  Willemite  (fr.  Moresnet)  Levy,  Jahrb.  Min.  1890, 7 1 ;  Ann.  d.  M.,  IT. 
IT.  618, 1848.  WiUiamsite,  Wilhelmite,  Tillemite,  aU.  orOiagr,  Anhydrous  Silicate  of  Zinc.  Hebe- 
tin  (fr.  Moresnet)  BngiOu,  Char.,  130, 1832.    Troostite  (fir.  N.  J.)  Shegp.,  Min.,  1st  po^  154^  1831 

Ehombohedral.  R  A  J?=116^  1',  0  A  JS=142**  17' ;  a=0-67378.  Ob- 
served planes :  in  crystals  fr.  N.  Jersey,  i-2,  iS,— i,  1' ;  fr.  Moresnet  0,  /, 
f  i?Ai=148^r.  i2Ar=150°5',  rAi.2=16r55', 
-ffAi-2=12r  59';  fAJ=128°  30';  Levy.  Cleavage: 
i-2  easy  in  N.  Jersey  crystals ;  0  easy  in  those  of  Mor- 
esnet. Also  massive  and  in  disseminated  grains.  Some- 
times fibrous. 

H.=5-5.  G=3-89— 4-18.  Lustre  vitreo-resinom, 
rather  weak.  Color  whitish  or  greenish-yellow,  when 
purest;  apple-ejreen,  flesh-red,  grayish-white,  yellowish- 
brown  ;  often  dark-brown  when  impure.  Streak  uncol- 
ored.  Transparent  to  opaque.  Brittle.  Fracture  eon- 
choidal.     Double  refraction  strong ;  axis  positive. 

Var.— The  crystals  of  Moresnet  and  New  Jersey  diflrer  in  oecnrring 
forms  as  above  described.  The  latter  are  often  quite  large,  nod  paas  under 
the  name  of  iroosttie ;  they  are  commonly  impure  from  the  presence  ol 
manganese  and  iron.  0-.  of  crystals  horn  New  Jersey,  3 -89 --4,  Yanuxem  and  Keatintr;  ^'''^i 
Herm.;  4*154^  Delesse;  from  Moresnet,  3*936,  Thomson;  4-16— 4'18,  Levy;  from  StoIbeiK?  4*18^ 
Monheim. 

Oomp.— 2n'  di=Silica  27*1,  oxyd  of  zinc  72*9=100.  Analyses:  1,  2,  Yanuxem  and  Keat- 
ing (L  a)j  3,  Hermann  (J.  pr.  Oh.,  xlvii.  11);  4,  Delesse  (Ann.  d.  M.,  IV.  x.  213);  5,  H.  Wurti 
(Bep.  Am.  Assoc.,  iv.  147);  6,  Thomson  (Min.,  L  646);  7,  Levy  (Ann.  d.  M.,  IV.  iv.  613);  8,  Ko> 
heim  (Verb.  nat.  Ver.  Bonn.,  1848, 167);  9,  Damour  (Desd.  Min.,  664): 

fig        S 


Si 

Fe       »n 

f^e       An 

2n 

1.  StirUng 

26-44 

6-60 

6806 

2.      " 

2600 

0-67     2*66 

71-38 

3.       " 

26  80 

tr,       9*22 

6007 

4.       " 

27-40 

0-87      2*90 

68-83 

6.       " 

27*91 

6*85      3-73 

5993 

6.  Moresnet 

26-97 

1-48    

0-78     

68-77 

7.       *» 

27-05 

0-76    

68-40 

8.  Stolberg 

26*90 

0-35     

72-91 

27-86 

0-87 

71-61 

2-91 
1-66 


=100  Van.  &  K. 

=99-66  Van.  k  K. 

1*00=100  Herm. 

=100  Delesse. 

,  Oa  l-6r>=l  00*18  WurU 

1-25,  Xl  l-44»=99-91  Thom. 
0-30=96*60  I#3vy. 

=100*16  Monheim. 

=99-74  Damour. 


•  Wltha  tnee of  slao  and  Iron. 


First  analysed  and  described  by  Vanozem  and  Bleating. 

Pyr.,  etc. — ^B.B.  in  the  forceps  glows  and  ftises  with  diffloalty  to  a  white  enamel ;  the  ^..^ 
iflf  from  New  Jersey  ftase  from  3*5  to  4.    The  powdeied  mineral  on  ohaiooal  in  BJ.  glTes  1 
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ooating,  yeBow  while  hot  and  wtute  on  oooling,  which,  moistened  with  Bclution  of  cobalt,  and 
treated  In  O.F.,  is  colored  bright  green.  With  soda  the  coating  is  more  readily  obtained.  De> 
oxnposed  bj  muriatic  acid  wi&  separation  of  gelatinous  silica. 

Oba.— From  Yieille-Montagne  near  Moresnet,  between  Liege  and  Abc-laOhapelle,  in  cixstals  and 
masdve,  the  crystals  but  a  few  millimeters  in  longth ;  also  at  Stolberg  near  Aix-la-Chapelie ;  at 
Baibel  in  Carinthia ;  at  Kucsaina  in  Servia  and  in  Greenland  in  compact  quartz.  In  New  Jersey 
at  both  Franklin  and  Stirling  in  such  quantity  as  to  constitute  an  important  ore  of  zinc  It 
ocours  intimately  mixed  with  zindte  and  firanklinite,  and  is  found  massive  of  a  great  rariety  of 
colors,  from  pale  honey-yellow  and  light  green  to  dark  ash-gray  and  flesh-red;  sometunes  in  cry» 
tals  {iroo8tUe)  six  inches  long  and  an  inch  or  more  thick,  imbedded  in  franklinite  and  also  in 
caldte. 

Named  by  Levy  after  William  L,  King  of  the  Netherlands. 

267.  PHENACrm.    Phenakit  K.  v.  Kordenskiold,  Ak.  H.  StockK,  160,  1823,  Pogg.,  xxzL  61 

Khombohedral ;  often  hemihedral.  Ji  A  5=116°  36',  0  A  5=142°  88\ 
Kokscharof ;  a=0*661065.  Observed  planes :  rhombohedrons,  H,  -2,  -1, 
-J ;  scalenohedrons,  1',  1'^  -2*,  f  '  (bevelling  terminal  edge  of  H) ;  pyramids, 
f-2,  4-2 ;  prisms,  /,  ^2,  t-f ;  hemihedral,  f  |-f ,  *  |-f ,  f  3-f ,  Koksch,  Min. 
Knasl.,  ii.  308,  iii.  81. 

JR  A  7=127°  21'  B  A  -2=160°  35' 

a  A  i-2=121  42  Ha  -4=148  18 

f.2  A  f  2=15&  44  i  A  i=144  4 

1-2  A  5=159  56  2  A  2=87 12 

Crystals  sometimes  oblong,  as  in  fig.  240 ;  bnt  often  the  j 
prism  neariy  or  quite  wanting,  and  the  form  that  of  a  low  obtuse  | 
rhombohedron,  with  replaced  edges  and  lateral  angles.   Cleav- 
age :  i-2  distinct,  5  imperfectly  so.    Twins :  composition-face 
t-2. 

H.=7"5— 8.  G.=2-96— 3.  Lustre  vitreous.  Colorless;  also,  bright 
wine-yellow,  inclining  to  red ;  brown.  Transparent — subtranslucent.  Frac- 
ture like  that  of  quartz.    Double  refraction  positive. 

Comp.— fie*di=Silica  54*2,  glncina  46'8=:100.  Analyses :  1,  Hartwall  (Pogg.,  rrri.  67),  2, 
Bischof  (Pogg.,  xzziv.  626j: 

1.  Ural  Si  65U        to  44*47        Si  and  ftg  ^.=99*61  Hartwall 

2.  Fremont  64*40  46*57        Ca  and  Ag  U*09=100*06  Bischof. 

Pyr.,  etc. — ^Alone  remains  unaltered ;  with  borax  fuses  with  extreme  slowness,  unless  pul 
▼erized,  to  a  transparent  glass.  With  soda  affords  a  white  enamel ;  with  more,  intumescea  and 
becomes  infusible.    Dull  blue  with  oobalt  solution. 

Oba. — Occurs  in  mica  schiRt  at  the  emerald  and  chrjsoberjl  mine  of  Takovaja.  85  versts  E.  of 
Katherinenburg,  where  the  crystals  are  sometimes  nearly  4  inches  across,  and  one  found  weigha 
1^  lbs. ;  also  in  small  crystals  on  the  east  side  of  the  Ilmen  Mts.,  6  versts  N.  of  Miask,  along  with 
topas  and  green  feldspar ;  also  in  highly  modified  crystals  with  quarts,  in  limonite,  near  Framont 
in  Alsace ;  at  Mt.  Mercado,  near  Durango,  Mexico,  in  limonite  and  magnetite,  the  crystals  nu- 
merous, but  not  fresh,  being  below  the  true  hardness ;  and  in  a  valley  on  the  summit  of  La  Cru^ 
on  the  side  of  the  rancho  of  Tmiga,  it  forms,  according  to  G-.  Weidner,  a  rook,  containing  honi> 
blende  and  actinolite. 

Named  from  fii^a^,  a  deceiver^  in  allusion  to  its  having  been  mistaken  for  quartz. 

868.  MBUFHAtnTB.    Melmophan  Scheerer,  J.  pr.  Gh.,  ly.  449, 1852.    Mellphano  Dana,  Am 

J.  Sd.,  IL  xliv.  406,  186t. 

Tetragonal  or  hexagonal.    Massive,  and  consisting  sometimes  of  platec 
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or  lamellffi,  but  not  as  a  result  of  cleavage  structure.     Cleavage  hexagonal 
(?),  in  traces. 

H.==5.  G.=3*0,  Ricliter;  3'018,  Eammelsberg.  Lustre  vitreous.  Color 
sulphur,  citron,  or  honey-yellow.  Transparent  to  translucent.  Brittle. 
Double  refraction  strong,  uniaxial ;  axis  negative ;  Descl. 

Oomp.— Formula  perhaps  as  on  p.  250.  Analyses :  1,  imperfect,  bj  B.  Richter  (L  c.) ;  2,  Bam 
melsberg  (Fogg.,  zcviil  297): 

Si        £1    Stn    Fe      fie       Oa      %     ^a      F 
44-8      12*4    1-4     11      2-2      31-6      02      26      2-8    Cb,  Zr,  Se,  1 0-3=98-8  liichter. 

43-66  1-67  11-74    2674    O'll     8*55     6-73,  t  1-40,  fl^  0-30=99-80  Ramm. 

Bammelsberg's  analjsis,  if  the  fluorine  is  taken  as  replacing  part  of  the  oxygen  in  the  baset 
and  add,  gives  for  the  oxygen  (including  the  fluorine)  ratio  for  ft,  fi,  §i  8*7  :  3  :  8-3.  The  exact 
nature  of  the  compound  is  still  doubtful  Eammelsberg  deduces  the  same  formula  as  that  for 
leucophane,  taking  as  the  common  oxygen  ratio  4:3:9.  But  Desdoizeaux^s  optical  examina- 
tions make  the  two  distinct  spedes. 

Pyr.,  etc. — B.B.  in  the  forceps  does  not  phosphoresce,  Aises  with  intumescence  to  a  whita 
enamd;  in  other  respects  resembles  leucophane. 

Obs. — From  the  zircon-syenite  of  Norway,  near  Fredericksvam,  with  elaolitfe,  mica,  fiuorite, 
and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  R.  P.  Greg,  Esq.,  gave  him  for  the 
angle  between  two  prismatic  faces  133" ;  the  edge  between  these  two  faces  was  replaced  b¥  a 
rough  plane,  apparently  not  equally  inclined. 

Named  from  /i^ai,  lumey^  and  ^afrw,  /appear^  from  the  honey-yellow  color.  [Scheerer  misswrote 
the  word  mdinophane^  which  would  come  from  ftiXivo^,  ashen^  or  /icAiyi},  mtUeLj  The  dropping  of 
the  i  of  the  genitive,  as  done  above,  has  classical  authority. 

269.  HELVmi.  Ein  Fossil  w.  Aehnlichk.  m.  d.  Granat  hat,  aber  nidit  Granat  txi  seyn 
soheint,  MohSj  Null  Kab.,  I  92,  1804.  Helvin  Wem,,  1816,  Breith.  in  Hoflm.  Min.,  iv.  b.  112, 
1817.  Wern.  Jjetztes  Min.  Syst,  2,  29,  1817 ;  Tetrahedral  Garnet  Moha,  Char.  SysL  Mm,  71, 
1820,  Edmb.    Tetraedrischer  Granat  id,  Grundr.,  412,  1824. 

Isometric :  tetrahedral.     Figs.  31,  32.     Cleavage :  octahedral,  in  trac^. 

H.=:6— 6-5.  G.=3-l— 3-3;  3-216,  Breithaupt.  Lustre  vitreous,  inclin- 
ing to  resinous.  Color  honey-yellow,  inclining  to  yellowish-brown,  aud 
sisKin-green  ;  streak  uncolorea.     Subtranslucent.     Fracture  uneven. 

Oomp.— 0.  ratio  for  ft,  8i=l :  2;  for  ifln+i'e,  ie=l :  1 ;  formula  (i(fin,  te)  +  \  Be)*  ft+ 
(MnS,  Bamm. 

Analyses:  1,  2,  Gmelin  (Pogg.,  ill  53);  3,  Bammelsberg's correction  of  Gmelin*s  anal  1  (llm 
Oh.,  701);  4,  Bammelsberg(ib.): 

Si         fie         ^n      :i^e       Un       S        ign. 

1.  Schwarzenborg        33-26    12-03*    4176    5-56    6-06    1-16-.98-81  Gmelin. 

2.  »»  35-27       8-08      42*12     800 ^,  Xl  1  44  Gmelin. 

3.  "  33-26     1203      30-57     8*00      8*67     605     1-15=98'73  Gmelin. 

4.  Norway  83-13     11-46     86-60    400     977     6-71    =100-57  Ramm. 

"  With  some  olamiD*. 

Pyr.,  etc. — Puses  at  3  in  RP.  with  intumescence  to  a  yellowish-brown  opaque  bead,  becoming 
larker  in  R.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  muriatic  acid, 
inth  evolution  of  sulphuretted  hydrogen,  and  separation  of  gelatinous  silica. 

Obs.— Occurs  in  gneiss  at  Schwarzenberg  in  Saxcry,  associated  with  garoet,  quartz,  finorits^ 
and  calcite ;  at  Breiteubrunn,  Saxony ;  at  HortekuUe  near  Modum,  and  also  at  Brovig,  in  Norwaj 
in  sircon-syenite. 

Named  by  Werner,  in  allusion  to  its  yellow  color,  fh>m  fiXtoi,  lAc  sim. 
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270.  DANAUTE.    J.  P.  Cooke,  Am.  J.  SoL,  n.  zlii  73. 

iBometric.  In  octahedrons,  with  planes  of  the  dodecahedron  ;  the  dode 
cahedral  faces  striated  parallel  to  the  longer  diagonal. 

H.=5-5— 6.  G.= 3-427.  Lustre  vitreo-resinous.  Color  flesh-red  to 
gray.  Streak  similar,  but  lighter.  Translucent.  Fracture  subconchoidal, 
imeven.     Brittle. 

Oomp.— (ift+iBe)*§L+iZnS;  ia  which  6=^0,  Mn,  2n.    Analjaes:  J.  P.  Cooke  (L  &)• 
Si        f^e      fin       2n       Be        S 

1.  Rockport        (})  31-78    27*40    6-28    17-61     13*83      6-48=102-28. 

2.  Gloucester  29-88    28-18    5-71     18-15     14-72*    4-82,  Oa  0*83,  %  «r.= 102-24. 

•  With  alumina. 

Bj  snhtracting  fVom  anaL  1  oxygen  2*74,  equivalent  to  the  sulphur,  the  sum  is  99*49 ;  and 
from  anal.  2,  2'4l  p.  c.  oxygen,  the  sum  is  99*83. 

P3rr.,  etc. — ^B.B.  fuses  readily  on  the  edges  to  a  black  enamel.  With  soda  on  charcoal  girea 
a  slight  coating  of  oxyd  of  zinc  Perfectly  decomposed  by  muriatic  acid,  with  evolution  of  sul- 
phuretted hydrogen  and  separation  of  gelatinous  silica. 

Obs.— Occurs  in  the  Bockport  granite,  Cape  Ann,  Mass.,  small  grains  being  disseminated 
through  this  rock;  also  near  Gloucester,  Mass.;  m  both  localities  associated  wlUi  a  lithia mica, 
b  the  latter,  with  green  feldspar  and  fluorite. 

Named  alter  J.  B.  Dana. 


271.  GARNET.  "ArPpaf  pt  [rest  Ruby  Spinel  and  Sapphire]  Theophr.  CarbuncuUis  pt.  Iresi 
id]  Plin^  xxxviL  25 ;  Carchedonius,  Garnmanticus  [= Carthaginian  or  Garamantic  Carbuncle], 
Alabandicus  [cut  at  Alabanda],  Anthracitis,  Plin.,  ib.,  25-27.  Granatus  AlJbertus  Magnus,  232, 
1270.  Carbunculus  Carchedonius  =  (?«-77i.  Granat,  C.  Alabandicus  and  Troezcnius  =  (?crw.. 
Almandin,  Agric,  Foss.,  272,  Interpr.,  4G3,  1546.  Granat  WaH,  Mm.,  120,  1747.  Garnet 
Grenati^. 

Isometric.  Observed  planes:  0  (very  rare),  /,  1;  trapezohedral,  2-2, 
f-f;  tetrahexahedral,  i-2,  i-J,  i-f*;  trisoctahedral,  f ;  hexoctahedral,  3-f, 
i-f-  Dodecahedron,  fig.  3,  and  the  trapezohedron  2-2,  fig.  10,  most  com- 
mon; also  figs.  11,  13,  14,  21,  28;  octahedral  form  very  rare;  figs.  241- 
243  distorted  dodecahedrons ;  f.  244,  distorted  trapezohedron ;  f.  246,  com- 
bination of  the  dodecahedron  and  trapezohedron,  but  distorted,  and  having 
only  four  planes  of  the  former. 

Cleavage :  dodecahedral,  sometimes  quite  distinct.  Twins :  composition- 
face  octahedral.  Also  massive ;  granular,  coarse,  or  fine,  and  sometimes 
friable ;  lamellar,  lamellflB  thick  and  bent.  Also  very  compact,  crypto- 
crystalUne  like  saussurite. 

H.=6'5— 7*5.  G.=315— 4'3.  Lustre  vitreous — resinous.  Color  red, 
brown,  yellow,  white,  apple-green,  black ;  some  red  and  green  coloi-s  often 
bright.  Streak  white.  Transparent — subtransluccnt.  Fracture  subcon- 
choidal, uneven.  Brittle,  and  sometimes  friable  when  granular  massive ; 
very  tough  when  compact  cryptocrystalline. 

Oomp.,  Var. — Garnet  is  a  unisilicate,  of  resquioxyd  and  protoxyd  bases,  having  the  general 
formula  (ift'-f  ifi)«Si«,  or(tlV3l*-^-Ji»Si". 

The  name  is  from  the  Latin  granaitu,  meaning  like  a  grain,  and  directly  from  pomegranate^  tb€ 
seeds  of  which  fruit  are  small,  numerous,  and  rod,  in  allusion  to  Uie  aspect  of  the  crystals. 

There  are  three  prominent  groups,  based  on  the  nature  of  the  predominating  sesquioxyd. 

I.  Aluiunaqabnti,  in  which  the  sesquioxyd  is  maivly  akimina{^\). 

II  Ibongaenet,  in  whldi  it  is  largely  sesquioxyd  of  iron  (Pe),  usually  with  some  alumina. 
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IIL  Ohbohegahnet,  in  which  it  is  largely  sesquioxyd  of  chromium  (Sr\ 
The  protoxyd  bases  present,  either  singly  or  two  or  more  together,  are  lime((j&\  magnes  a  (Mb)i 
protoooyd  of  iron  (^e\  protoxyd  of  mangane8e{iliL\  with  rarely  a  few  p.  c.  of  protoxyd  (?)  0/  chtorMumf 
orotoxyd  of  nickel^  or  yUria^  or  a  trace  of  au  alkaJli,  Subdivisions  of  the  above  groups  have  been 
based  on  the  predominance  of  one  or  another  of  these  protozyds ;  and  on  this  ground  tLero  are 
the  following  varieties  or  subspecies  : 

A.  Grossulabite,  or  Lime^Aluminaga/meL 

B.  PXBOPB,  or  Magnesia-AlmManagafrneL 
G.  Almandite.  or  Iror^'AlumiriogarneL 

D.  Spessabtfte,  or  MaT^gar^ese-AluminagairneL 

£.  Andraditb,  or  LimO'Irongamei,  including  1,  ordinary;  2,  manganesiaii,  or  Eoihoffik;  3, 
yttriferous,  or  YUerganteL 

F.  BBEDBERorrE,  or  Lime-Afagnesicb'Ironga/meL 

(x.  OuvABOViTB,  or  Lime- Chromftgamet, 

Excepting  the  last,  these  subdivisions  blend  with  one  another  more  or  less  completely  througb 
varieties  containing  combinations  of  the  protoxyd  bases,  and  also  of  the  sesquioxyd  bases.  The 
following  are  their  characters.  Most  of  the  various  names  enumerated  below  under  each  division, 
making  the  synonymy,  have  stood  for  a  time  as  names  of  supposed  distinct  species. 

A,  Lime-Alaminagamet ;  Gbossulabitb.  (Kanelstein  [=Oinnamon  Stone]  fr.  Oeylon  [sp^ 
placed  near  Zircon]  Wem,^  1803,  Ludwig*a  Wem.,  ii.  209,  1804 ;  Essonite  [ep.]  ff,,  Tr.  Pierres 
pr^,  1817 ;  Hessonite  LeorifL^  Handb.,  433,  1821 :  Essonite  [var.  of  Garnet]  Beud^  170,  1:524. 
Romanzovit  [ft*.  Kimito]  Nordenskiold^  Sohw.  J.,  xxxL  880.  Grossularite  [ft*.  Wilui  R.,  Sib.]  Wenu, 
1808-9,  Hofm.  Min.,  i.  479,  1811 ;  Granat  FaOaa,  N.  Nord.  Beyt  St  Pet,  1793;  WUuit  pt  [VU- 
uit]  Severgin,  Grenat  du  chaux,  ou  Grossulaire,  Beud.^  337,  1824.)  A  sUicate  mainly  of  alumina 
and  lime ;  formula  mostly  (iOa"+iXl)'  Si*=Sflica  40-1,  alumina  227,  lime  37-2= 1 00.  But  some 
lime  often  replaced  by  protoxyd  of  iron,  and  thus  graduating  toward  the  Almandite  group.  €k>lor 
(a)  white ;  (6)  pale  green;  (c)  amber-  and  honey-yellow;  (d)  wine-yellow,  brownish-yellow,  cinna- 
mon-brown ;  rarely  (c)  emersdd-green  from  the  presence  of  chromium.    G.=3*4— 8'76. 

The  original  grosstdariie  (loiluite)  included  the  pale  green  from  Siberia,  and  was  so  named  from 
the  botanical  name  for  the  gooseberry;  G.  =3*42— 3*72.  Oinnamon^ione^  or  easonite^  included  a 
dnnamon-colored  variety  ft^m  Ceylon,  there  called  hyaeinifi ;  but  under  this  name  the  yellow 
kinds  are  usually  included.  Suedute  is  an  amber-colored  kind  from  Ala^  Piedmont*  RomanM09ik 
••  browxL 
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Pale  greon,  jellowish,  and  yellow-brown  garnets  are  no^  inrariablj  groasularite ;  some  (indud' 
fug  topasolHe)  belong  to  the  group  of  Irongamet^  or  Andradite  (p.  268). 

Analyees :  1,  Croft  (G.  Rose,  Beis.  Ural,  u.  132) ;  2,  T.  Wachtmeiscer  (Ak.  H.  Stockh^  1823) ;  3 
T.  a  Hunt  (Bop.  a  Can.,  1847,  447,  and  also  186H,  496);  4,  N.y.  lyanoff  (Koksch.  Mio.  BussL, 
UL  79);  5,  Wachtmeister  (la);  6,  Karsten  (Karst  Arch.  Min.,  iv.  388);  7,  Klaproih  (Beitr.,  iy. 
819,  T.  138);  8,  ArfVedson  (Ak.  H.  Stockh.,  1822,  87);  9,  a  Gmelin  (Jahresb.,  v. 224) ;  10  Eiap- 
roth  (L  a);  11,  Karsten  (1.  c);  12,  Nordenskidld  (Schw.  J.,  zxxl  380);  IH,  Bichter  (Bex.  Qea, 
Lelpsio,  1858,  99);  14^  Pisani  (C.  B.,  It.  216): 

Ca 

37-16=98-10  Ooft. 
82-30 =98'26  Wacht 
34-83,    Sa  0-47,   Jfi[  <r.,  ign, 
110=99-80  Hurt 
3-2'94=l00-75  IvanoC 
34  86=  100-99  Wacht 
31-75=99-58  Karsten. 
33'6=98  Klaproth. 
83-94=100-70  Arfved. 
30-57,    ti    0-59,   ign.   0-83=3 
98-17  Gmelia 
8l•26=9^75  Klaproth. 
31-36=99-12  Karsten. 
24*76,  ign.  &  loss  1  '98= 100  N. 
32-70=99-88  Bichter. 
36-04^  ign.  0-81=101-49  P. 

In  anal  8,  a.=3-522->3'536;  anal  4^  G.= 3  427. 

B.  Miffmsui-Ahiininagamet;  Ptbopb.  (Carbunculi  Garchedonii  in  BoSmomm  agris  Agric^ 
Fosfl.,  272,  1546.  Bohemian  Garnet  B5hmi£cher  Granat  (as  a  distinct  sp.)  Wei-n.,  Bergm.  J., 
434,  1789;  Klapr.,  i.  16,  ii.  21.  Pyrop  Wem,,  1800,  Ludw.  Wern.,  i  48, 1803.  Karfmikel  Gerrn^ 
Escarboude  pt  fh)  A  silicate  of  alumina,  with  various  protoxyd  bases,  among  which  magnesia 
predominates  much  in  atomic  proportions,  while  in  smaU  proportion  in  other  garnet,  or  absent 
Formula  (^  (Mg,  Oa,  ^^'e,  ]f[n)'+i  Al)'  Si'.  The  original  pyrope  is  the  kind  containing  chrome.  In 
the  analjTsis  of  the  Arendal  magnesia-garnet,  Mg :  Ca :  Fe+Ji[n=3  :  1 :  2 ;  and  the  ratio  of  the 
magnesia  to  the  other  protozyd  bases  is  1  :  1.  ,ln  Moberg*s  analysis  of  the  chromifcrous  Pjrope, 
which  is  considered  the  best,  &g :  Ca  :  i"e-\-An  :  Cr=3  :  0*75  :  1*33  :  0*57  ;  and  Jilg  :  Ca  +  J^e 
+  Mn  +  Cr=l  :  0*87.    G.=3-7— 3-72,  Breithu;  8-78,  Mohs;  3738  (anal  18),  Genth. 

Analyses:  15,  Waditmeister  (L  a);  16,  Kobell  (Kastn.  Arch.  Nat,  ▼.  165,  viiL  447,  ix.  344); 
11,  Koberg  (J.  pr.  Oh.,  zliii.  122);  18,  F.  A.  Qenth  (Aul  J.  iScL,  IL  zzxul  196);  19,  Zilliacaa 
(Bamm.Min.Ch.,  695): 


Si 

Si 

Fe 

t^ 

An     ftg 

1.  Urals,  whiie 

86-86 

24-19 

— 

_     ^^ 

2.  Tellemark,  wh 

89*60 

21-20 

2-00 

3-16     

3.  Orford,  Can.,  whUe 

88-60 

22-71 

1-60          0-49 

4^  Siudianka  R,  Gross. 

40-99 

14-90 

10-94 

..» 

0-98 

6.  WUui                  " 

40-55 

20-10 

6-00 

0-48     

«.      **                     " 

38-25 

19-35 

7-33 

.—- 

0-50    2-40 

7.      "                     «* 

44*0 

8-5 

12-0 

.^ 

<r.       

8.  llalsjA        Cm, 

41-87 

20-57 

3-93 

0-39 

».  Ceylon, 

40-01 

2300 

3-67 

—     — 

la       "               « 

38-80 

21-20 

6-50 

,           , 

11.  St  Goihard,  *« 

37-82 

19-70 

5-95 

^.. 

0-16    4-16 

41-21 

24-08 

702 

0-92 

13.  TraverseUa,  dark  red 

39-99 

17-98 

6-45 

2-76 

14.  £lba,octofted 

39-38 

1611 

8-65 



«r.      1-00 

Si      £l      9e 

15.  Arendal,  Uack        42-45  22*47   — 

16.  Pifrope  42-08  2000  1*51 

17.  "  41-35  22-36    

18.  Santa  Fe,N.Mex.  42-11  19-35   

19.  Miesmaki,  FinL      41-56  19*84  5*33 


te         Mn    %     Ca 

9-29        6-27  18-43  6*53=100-44  Wacht     G.=3-157. 
9-09  »n0-82  10-20  1-99,  €t  3-01=98-2ii  KobelL 
9-94        2-59  15-00  5-29,  Cr  4-17  =  10069  Moberg. 
14-87        0*36  14*01  5-23,  '^v  2'62,  ign.  0-45=99  Genth. 
4*37         22-00  4-25,  '^  0*35,  ign.  1*58=99-28  Z. 


The  name  pyrope  is  from  m^untoi,  flr^Wce, 

OL  Iron-Aluminagamel;  Almandita  (Precious  or  Oriental  Ckimet  Orientalischer  Granat, 
Sirianischer  rfr.  Siriam  in  Pegu)  Granat  JDapr.^  Beitr.,  ii.  22,  1798.  Alamandin  (Alabandicus 
Plin.)  Karst,  Tab.,  20,  69,  1800.  Common  Garnet  pt  Fahlungranat  Berz.,  Lohthr.)  A  silicate 
mainly  of  alumina  and  protoxyd  of  iron;  formula  (i  fe*-^i  jil)*  Si"=Silica  36-1,  alumina  '20-6, 
protozyd  of  iron  43*3=100;  or  &n  may  replace  some  of  the  f'o,  and  Pe  part  of  the  Xl.  Color 
fine  deep-red  and  transparenti  and  then  caHed  precious  gaimti;  also  brownish-rod,  and  translucent 
or  Bubtranslucooti  common  garnet;  black,  and  then  referred  to  var.  melanUc  Part  of  common 
garnet  belongs  to  the  Andradite  group,  or  is  irongamet  The  Alabandic  carbuncles  of  Pliny  were 
lo  called  because  cu^  and  polished  at  Alabanda.  Hence  the  name  almandine,  now  in  ase.  Pliny 
describes  vessels  oi  the  capacity  of  a  pint,  formed  from  carbuncles,  "  non  claros  ao  plerumquti 
Bordidos  ao  semper  fulgoris  horridi,**  devoid  of  lustre  and  beauty  of  color,  which  probably  were 
large  common  garnets  of  the  latter  kind. 

Analyses:  20,  Hisinger  (Sohw.  J.,  xd.  £58);  21,  22,  Kobell  (ib.,  Izir.  283);  23-25.  Karsten 
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OXYGEN  COMPOUNDS, 


P  a);  26-28,  Wachtmeiater  (1.  c.);  29,  Klaproth  (Bcitr^  il  22,  v.  181,;  30,  W,  Wachtmcislei 
(Jahrcsb.,  xxy.  3C4);  SI,  Bahr  (ib.);  82,  Besnard  (Johresb.,  1849,  745):  33,  34,  Mallet  (J.  G  Set 
Dubl,  Ramra.  5tli  Suppl.,  126);  35,  W.  J.  Taylor  (Am.  J.  ScL,  II.  xix.  20);  36,  C.  A.  Kurlbaons 
(\b.);  87,  Kjerulf  (J.  pr.  Ch.,  Ixv.  192);  38,  S9,  T.  Wachtmeiater  (L  c.);  40,  Moberg  (J.  pr.  Oh-, 
xliil  122);  41,  Piitzer  (Uamm.  Min.  Oh^  695): 

Si       ^         ¥e       te      fin     fig     Oa 


20.  Fahlun,  Almand, 

39-66 

19-66 

89-68 

1-80 

=  100-80  Hising. 

21.  ZiUerthal,  bn. 

39-12 

2108 

6-00 

27-28 

0-80 



6-76=100-04  KobelL 

22.  Hnngaiy,  prcc 

40-56 

20-61 

6-00 

32-70 

1-47 

— =100-34  KobelL 

23.  ZiUerthal,    ** 

89-62 

19-80 

34-06 

0-85 

2-00 

3-28=99-10  Karsten. 

24.  Ohlapian 

87-15 

18-08 

81-30 

0-30 

10-15 

0-36=97 -34  Karaten. 

25.  Grceuland 

89*85 

20-60 

24-85 

0-46 

9-98 

3-51  =99-20  Karsten. 

26.  Engso,  duU  red 

40-60 

19-96 

33-93 

6-69 

=101-17  Wacbt 

27.  N.  York 

42-61 

19-16 

33-67 

5-49 

^-. 

1-07  =  101-79  WachL 

28.  Norway 

62-11 

18-04 

28-54 

1-74 

5-78-101-20  WnchU 

29.  Oriental 

36-75 

27-25 

82-33 

0-25 

-95-58  Klnpr. 

30.  Garpenberg 

89-42 

20-27 

24  82 

7-61 

3-69 

2  68=98-34  WachL 

81.  Brena,  Wcstm. 

37-16 

19-30 

87-66 

3-19 

2-03 

0-90=100-28  Bahr, 

32.  Albemrcit,  bnh.-r. 

38-76 

21-00 

82-05 

6-43 

8-95 

=1021 9  Bean. 

88.  Wicklow,  black 

86-77 

19-85 

88-07 

504 



=98-73  Mallet 

84.  Killiney,  brown 

37-80 

21-13 

84-83 



4-46 

1-58=99-75  Mallet 

35.  Yonkers,  N.  Y.,  /;y. 

38-32 

21-49 

30-23 

2-46 

6-29 

1-38=100-17  Taylor. 

36.  Delaware  Co.,  Pa.,  trp. 

40-15 

20-77 

26-66 

1-85 

808 

1-88=99  84  Kurlbaum. 

37.  Oravitza 

37-62 

2001 

36-02 

1-29 

2-51 

0-89=93-23  Kjerulf. 

38.  Hallandsaos,  duU  red 

41-00 

20-10 

28-81 

2-88 

604 

l-50=10i>-3.^Wachtni. 

39.            "                " 

42-00 

21f)0 

25-18 

2-37 

4-32 

4-98=99-85  Wachtmeiai 

40.  Abo,  rdh.'bn. 

40-19 

2017 

35-27 

0-99 

4-98 

0-50=102-10  Moberg. 

41.  Brazil,  massive 

37-28 

15-22 

6-73 

26-76 

3-40 

314 

4-31=96-79  Piitzer. 

In  anaL  26,  G.=4*236;  anaL  27,  3-90;  anal.  33,  4*196;  anaL  88,  4-188;  anal.  39,  4*043;  anal 
40,  3'8G. 

D.  Manganese^ Aluminagamet ;  Spessabtftb.  (Granatformigea  Braunateinerz  (ft*.  Spessart)  i^jpr , 
Beitr.,  ii.  2H9,  1707=PrauD8temkiescl  (near  Gurnet)  Karst,  Tab.,  20,  69,  1800.  Manganesian 
Garnet  (fr.  Haddam)  Seyberi^  Am.  J.  Sci.,  vi.  155,  1823.  Mangangrauat  Germ.  Broddbogranat 
Berz,  Spessartiue  BetuL^  62,  1832.)  Color  dark  hyacinth-red  (fr.  Speaaart),  sometimes  with  a 
shade  of  violet,  to  brownish-red.  G.=8-7— 4*4;  fr.  SpeaaartSG,  Klapr. ;  fr.  Uaddam  4*  128,  Sey- 
bert;  fr.  Broddbo  4-575,  d'Ohaaon;  fr.  Miaak  4  38,  Liaaenko. 

Analysca:  42,  H.  Seybert  (Am.  J.  Sci.,  vi.  155,  1823);  43,  Ramraelaberg  (J.  pr.  Oh.,  Iv.  487); 


44,  d'Ohason  (Schw.  J., 
(Beitr.,  ii.  244) : 


346);  45,  Liaaenko  (Kokach.  Min.  Russl,  iii.  230);  46,  Klaproth 


v-"- 

Si 

£i 

to 

fin 

ftg 

Oa 

42. 

Haddam,  Ct 

36-83 

18-06 

14-93 

30-96 

=99^8  Seybert. 

43. 

it 

36-16 

19-76 

1110 

3218 

0-22 

0-58= H»0  Ramm. 

44. 

Broddbo 

3900 

14-80 

15-44 

27-90 

8n  10f»=97-64  D'Ohasoo. 

45. 

Mmak 

86-30 

17-48 

14-32 

30-60 

0-51=99-21  Liaaenko. 

46. 

Speaaart 

36-00 

14-26 

14-00 

36-00 

=98-25  Klaproth. 

In  anaL  42,  G.=4-128 ;  anaL  43,  4-275;   anaL  45,  438. 

R  Livfyo-Irongamei ;  Andraditb.  (Common  Garnet,  pt  Allochroite  (from  Drammon  artd  Fciria- 
gen,  Norway)  d'Andrada,  J.  de  Phya ,  IL  243,  1800,  Scherer'a  J.,  iv.  «2.  Black  Ganiet ;  Melaait 
(fr.  Fraacati)  Wem,,  1800,  Ludw.  Wern.,  L  48,  64, 1803.  Aplome  If.,  Tr.,  iv.  239,  1801.  Kolopho- 
uii  d^Andrada;  Simon,  GeliL  J.,  iv.  405,  18'»7.  Grenat  re8inite=Colophonite  J7.,  Cours  ls04^ 
Lucaa,  TabL,  265,  1806 ;  Pech-Granat  KarsL,  Tab.,  32,  89,  1808.  Topazolite  (fr  Ala)  Bonvoisin,  J. 
de  Phya.,  Ixii.  1806.  Pyreneit  (fr.  Pyrencea)  TTcm.,  1811-12,  Hoffm.  Min.,  ii.  373,  1815.  K-jlk- 
granat  Berz.,  L  3thr.  Granat  v.  Longban  Roihoff,  Afh.,  iil  329, 1810;  Rothofflte  Berz.,  N.  Syst  Mia, 
218,  1819.  Polyadelphitc  (fr.  Franklin,  N.  J.)  7%<wi.,  Min.  i,  164,  1836.  Jelletite(fr.  Mt  Rosa)  Ajh 
John,  J.  G.  See,  Dublin,  v.  1 19,  1853.  Yttergranat  (fr.  Norway)  Bergemann,  Sitz.  Gea,  Bonn^  July, 
1854.)  Colors  varioua,  including  wine-,  topaz-,  a*id greeniah-yeUow (topazolite),  apple-green;  broim- 
iah-rod,  brownish-yellow;  grayiah-green,  dark  green;  brown;  grayiah-black,  black.   G.  — 3't"4— 4. 

Named  Andradite  by  tho  author  after  the  Portuguese  mineralogiat,  d'Audrada,  who  deacrified 
and  named  the  firat  of  the  included  Yubvarietiea,  Allochroite.  The  included  kinda  vazj  so  widely 
ID  Ltlor  and  other  respects  that  no  rne  of  the  names  in  nse  will  senro  for  the  group. 


Digitized  by 


Google 


UinSILICATES. 


2G{» 


Cheniicallj  tl.ere  are  the  following  subvarieties :  1.  Simple  Lime  Trongamei.  in  which  the  pro- 
toxjds  are  whollj  or  ohnost  wholly  lime.  Includes :  (a)  Topazoliie^  having  the  color  and  trans- 
parency of  topaz,  and  also  sometimes  green ;  although  resembling  essonite,  Damour  has  shown 
that  it  belong^  here.  (&)  Colophonil^  a  coarse  granular  kind,  brownish-yellow  to  dark  reddish* 
broivn  in  color,  resinous  in  lustre,  and  usually  with  iridescent  hues ;  named  after  tho  rosin  colophony 
(c)  Mdanile  (named  ft-om  fteXm,  b/ack)^  black,  either  dull  or  lustrous ;  but  all  black  garnet  is  not  here 
included.  Fyreneite  is  graytsh-black  melanite ;  the  original  afforded  Yauquelin  4  p.  c.  of  watei^ 
and  was  iridescent,  indicating  incipient  alteration,  (d)  Dark  green  garnet,  not  distinguishable 
from  some  allochroite,  except  by  chemical  trials.  JeUtiiie  is  green  garnet,  light  or  dark,  and  yel* 
lowish-green,  from  the  moraine  of  the  Findel  glacier  near  Zermatt,  Mt.  Eosa ;  named  after 
Jellet,  one  of  the  describers  of  it 

CcUderite^  a  mineral  from  Nepaul,  India,  is  said  to  be  nothing  but  massive  garnet ;  but  whether 
belonging  to  this  group  or  not  is  not  stated. 

2.  Manganesian  lAvM-IrojigarneU  (a)  RoihoffUe.  The  original  aUochroile  was  a  manganesiav 
irongamet  of  brown  or  reddiah-brown  color,  and  of  flne-grained  massive  structure.  The  Boih 
offiiHj  from  Longbau,  first  analyzed  by  Bothoff,  is  similar,  with  the  color  yellowish-brown 
to  liver-brown.  Other  common  kinds  of  manganesian  irongarnet  are  light  and  dark,  dusky  green 
and  black,  and  o(ten  in  crystals.  Thomson's  Folyaddphiie  was  a  massive  brownish-yellow  kind, 
from  Franklin,  N.  J.  (anaL  66,  67).  The  same  locality  affords  another  in  dark  green  crystals, 
oontaining  still  more  manganese. 

(b)  Aplome  has  its  dodocahedral  faces  striated  parallel  to  the  shorter  diagonal,  whence  Haiiy 
inferred  that  the  fundamental  form  was  the  cube ;  and  as  this  form  is  simpler  than  the  dodecahe- 
dron, he  gave  it  a  name  derived  from  *airX6ot  simple.  Color  of  the  original  aplorae  (of  unknown 
locality)  dark  brown ;  also  found  yellowish-green  and  brownish-green  at  Schwarzenberg  in  Saxony, 
and  on  tho  Lena  in  Siberia. 

3.  YUri/erous  lAmt-Ircngamet ;  YliergameL  Contains  several  p.  c.  of  yttria  (anaL  75);  0.=:S*88, 
Bergemann ;  B.B.  infusible. 

Analyses  :  47,  Hisinger  (Jahresb.,  iL  101) ;  48,  Scybert  (Am.  J.  Sci ,  v.  118) ;  49,  Karsten  (L  c.) ; 
60,  Bredberg  (Ak.  H.  Stockh.,  1822,  i.  63);  51,  Bucholz  (Scherer's  N.  J.,  iv.  172);  52-57.  Wacht- 
meister  (L  c);  58,  Thomson  (Ann.  Lye.  N.  Y.,  iii.  9,  1829);  59,  Vauquelin  (J.  de  Phys,  L  94); 
60,  Klaproth  (Beitr.,  v.  168);  61,  Karsten  (L  c.);  62,  Damour  (L'lnstitut,  No.  1198,  Dec 
1856);  63,  Ebelmen  (Ann.  d.  M  ,  IV.  viL  19) ;  64,  W.  Fisher  (Am.  J.  Scl,  II.  ix.  84) ;  65,  Bahr  (J. 

ir.  Ch.,  liii.  312);  66,  Weber  (Ramm.  6th  Suppl,  193);  67,  Baumann  (ib);  68,  D.  Forbes  (Edinb. 

T.  Ph.  J.,  II.  iiL);  B9,  70,  N.  v.  Ivanof  (Koksch  Min.  Russl,  iii.  79);  71,  Tschonnak  (Jahresb., 
1860,  766);  72,  E.  K  Granqvist  (Koksch  Min.  Russl.,  iii.  32);  73,  A.  Stromeyer  (Jahresb.  Han- 
over, xiii.  2H,  1864);  74,  Rose  (Karst.  Tab.,  38);  76,  Bergemann  (Sitz.  Ges.  Bonn,  July,  1854); 
76,  Wright  (J.  G.  Soa,  Dublin,  v.  119,  Ann.  d.  M.,  V.  iu.  707) ;  77,  Damour  (I  a) ;  78,  v.  Merz  (Nat 
Gea.  Zurich,  vL);  79,  Karavaief  fKoksch.  Min.  Russl,  iii  34): 


^. 


Si 


£l      Fe      ^e     ftn     Mg      Oa 


47.  Westmanland 

37-55 

31-85 

470 

48.  WUUboro»,  Goloph. 

38-00 

600 

28-06* 



49.  Schwarzenberg,  an. 

36-85 

405 

25-35 



0-95 

50.  Sala 

36-62 

7-53 

22-18 

1-95 

51.  Thuringia,  broum 

84-00 

2-00 

27-84 

316 

62.  Longban,  yw. 

86-l() 

2910 

7-08 

63.  Altonau,  Aplome 

35-64 

30-00 

8-02 

54.  Hesselkulla,  Im. 

37-99 

2-71 

28-53 

1-62 

— .- 

55.            "          gn. 

38-13 

7*32 

19-42 

— 

3  30 

66.  Arendal,  lmh,-bk. 

40-20 

6-95 

20-60 

400 



67.  Vesuyiua,  bn. 

3993 

18-45 

10-95 

3-35 

1-40 



68.  Franklin,  N.  J.,  hn. 

83-7-2 

7*97 

17-B4* 



16-70 

69.  Yv^acaXA,  black,  Mel. 

34-0 

6-4 

25-5 





60.         "            " 

85-5 

60 

260» 

61..       "            •» 

84-60 

4-65 

28-16 

_ 

0*66 

6:i.          "             " 

85-84 

6*24 

23-12 

- 

1-04 

6.T.  Beaiycu      " 

86*45 

2-06 

29-48 

0-28 

006 

64.  Franconia,  N.  H.,  62; 

38*85 

2815 



»>5.  Gustafsberg,  Q.=3-6  37*80 

11-18 

16-66 

4-97 

0-13 

«r. 

66.  PolyadelphiU 

34-83 

1-12 

28-73 

8-82 

1-42 

67.             " 

85*47 

3-10 

28-66 

6-41 

218 

68.  Stokcie,  preen          (})84-4> 

9-46 

20-43 



240 

tt. 

26-74=  100-84  Hisinger. 
2900,  fl  0-33=101  89  Seyb 
32-32=99-52  Karsten. 
31-80=100-08  Bredberg. 
30-75,  ft,  Cu  4-25  Bucholz. 
26-91,  K  0-98=99-17  Wacht 
29-21,  K2-.35  Wacht. 
80-74=100-59  Wacht 
81-65=09-82  Wacht. 
29-48=101-13  Wacht. 
31-66=100-94  Wacht 
25-88,  ft  0-08=101-99  T. 
33-0=98-9  Vauquelin. 
3-Z-5,  Mn  04=100  4  Klapr. 
81-80=99-75  Karsten. 
82*72,  Ti  1-04=100  Damoar. 
80  76,  ign.  0*96  Ebelmen. 
32'00=99  Fisher. 
30-28=100-02  Bahr. 
24  05=98-97  Weber. 
26  74=101-40  Baumann. 
81-38,  Ji^a  Alosa  1*93=1001 


*  Dctarmined  ae  protoj^d. 
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Si        Si       |Re       l^e     ftn     ftg      Ca 


69.  Schiflchimsk  Mts. 

86-21 

tr. 

8411 

ir. 

70.  Achmatovsk 

87-22 

604 

24-81 

tr. 

0-49 

38 

3 

28 

— 

— « 

2 

72   Fitkaranta,  brUL-gn. 

37-79 

12-39 

21-46 

^— 

0-83 

78.  Arkansas 

31-25 

31-80 

•-^ 

0-46 

74.  Drammen,  AUochr, 

3700 

600 

18-50 

_ 

6-26 

76.  Norway,  &&.,  yttrif. 

34-94 

tr. 

30*01 



1-09 

0-60 

76.  Mt  Rosa,  JtOeiiU,  gn. 

3809 

88-41 

.-.. 

— .« 

77.  Zermatt,      "  hoUie-gn. 3603 

124 

30-05 

~-^ 

0-64 

78.        "            "  light  gtk 

36-24 

0-56 

30-68 

.—. 

— 

0-86 

79.  Bosgolovsk,  vu;A.-&n. 

36-37 

0-63 

31-49 

— 

0*29 

0-64 

30*96=100*28  IvanoL 
8107=99-63  iTanoi: 
30-=  101  Tschermak. 
30-78=  108-24  Granqyist 
33*30,  *1 3-19=100  Strom. 
80-00=96  76  Rose. 
26-04^  t  6*66=99-24  Beiga 
28-61 =100-11  Wright 
32-14=100  DamouT. 
82-38=100-06  Men. 
32-60=100-72  KaraTaiefl 


In  anal  62,  a.=3-966;  anaL  68,  a.=3-871 ;  anal  66,  a.=3-666;  anaL  68,  a.=3-64,  from  tin 
Brevigfiord  with  breyidte;  anaL  69,  G.=3-798;  anal.  71,  G.=3*72,  in  serpentine;  anaL  73  was 
made  on  a  mineral  erroneously  called  sohorlamite ;  anaL  76,  G.=3-88,  H.=6 ;  aniU.  77,  G.=3'86. 

F.  Lime^Magnesia  Irongamei:  Bbedberoith.  A  yariety  from  Sala,  Sweden,  is  here  indaded. 
Formula  (i  6a«H-i  Ag')*  8i"+3?e*  8i«=Smca  87-2,  peroxyd  of  iron  331,  magnesia  124,  Ume  17-3 
=100.  It  corresponds  under  Irongamet  near^  to  aplome  under  Aluminagamet  Analysia  by 
Bredberg  (Ak.  U.  Stockh.,  L  63,  1822): 


80.  Sala 


Si 
86-78 


XI 
2-78 


.  Fe 
26-88 


12-44 


Ca 
21-79=99-67 


G.  Lime  Chromegamet ;  Ouyabotitb.  (Uwarowit  i7e«.,  Fogg.,  zxiv.  388,  1882.)  AaOioate 
Df  lime  and  sesquioxyd  of  chromium.    Formula  ft  6a* + i  Sr)'  Si»=(Oa")'  8i*+<5r'  Si*. 

In  the  Ural  variety,  a  fourth  of  the  ozyd  of  diromium  is  replaced  by  alumina;  that  is,  £l :  ^ 
=  1 :  8  neariy.  Color  emerald-green.  H.=7-6.  G.=8-41— 3-52.  B.B.  infusible ;  with  borax  a 
jlear  chrome-green  glass.  Named  after  the  Russian  minister,  Uvarof.  Analyses:  81,  Komonen 
(Verb.  min.  Ges.  St.  Fet.,  1841,  66);  82,  Krdmann  (Jahresb.,  zziii.  291,  Ramm.  Min.  Oh^  697); 
88,  Damour  (L'Institut,  1866,  Na  1198);  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 
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81.  Bissersk 

37-11 

5-88 

_. 

22-54 

2-44 

1-10 

30  -H  fi  101= 100-42  K 

82. 

36-98 

5-68 

1-96 

21-84 

1-64 

31-63,  Cu  «r.=99-58  K 

83. 

35-67 

6-26 

23-45* 

^■~. 

_ 

33-32=98-50  Damour. 

84.  Orford,  Can. 

86*66 

17-60 



6-20 

4-97 

0-81 

33-20,  fl  0*30=99-68  H. 

*  IncIndM  ftome  Fe*  O*. 


Garnet  usually  contains  no  water,  or  only  a  trace  of  it,  and  thus  differs  from  the  related 
'docrase.  The  grossularite  from  Wilui  afforded  G.  Magnus  only  0*12  p.  a;  the  dnnamon-etoDe 
of  Ala,  0*25—0*34;  the  almandine  of  Slatoust,  none  (Fogg.,  xcvL  847  )l 

In  jewelry,  the  lighter  dear  garnets  are  often  called  hyacinth.  The  yellowish  is  the  JadfUa  la 
beHa;  a  yellowish  crimson,  the  Ouamaccino;  and  another  very  similar,  VermeiUe,  or  Ifyadnif^ 
Cfamet;  the  red,  with  a  yiolet  tinge,  BtUniMHU^roccOj  and  also  OrmuU  Syrian  (from  Syriam  in 
Pegu),  and  probably  the  AmethysUzontee  of  Pliny.  The  deep  and  dear  red,  like  Burgondr  wine 
in  shade,  is  the  true  precious  garnet,  which  is  either  pyrope  or  almandito.  The  andent  name 
ay0p(i<,  meaning  a  burning  coal,  alludes  to  the  iutenial  flre-like  color  and  reflection,  and  was 
applied  also  to  some  ruby.    The  Latin  name  carbmctdugf  from  carbOf  coal,  has  the  same  significa* 

tiOD. 

Pyr.,  etc— Most  varieties  fuse  easQy  to  a  light-brown  or  blade  glass;  F.=3  in  ahnandite, 
spessartite,  grossularite,  and  allochroite;  8*6  in  pyrope;  but  ouyarovite,  the  chrome-garnet  from 
Canada  (No.  84  included),  is  almost  infusible,  F.=6.  Allochroite  and  almeudite  fase  to  a  mag^ 
netic  globule.  Reactions  with  the  fluxes  vary  with  the  bases.  Almost  all  kinds  react  for  iron  ; 
stroDg  manganese  reaction  in  spessartite,  and  less  marked  in  other  varieties ;  a  chrominm  reac> 
tion  in  ouvarovite,  and  in  most  pyrope.  Some  varieties  are  partially  decompoeed  by  acids ;  all 
except  ouvarovite  are  after  ignition  decomposed  by  muriatic  add,  and  generally  with  aeparatioD 
of  gelatinous  silica.    Decomposed  on  fusion  with  aJkaliDe  carbonates. 

A  brownish-rod  Arendal  garnet,  having  G. =4-058,  was  reduced  by  heating  to  G.= 4*046,  an4 
by  fusion  to  8-596—8-204,  Church;  and  a  Ceylon  esaonite,  having  G.=8-666,  bad  G.=3  683 
after  heating  to  mdpient  fasion,  Church. 

Obs«— Garnet  crystals  are  very  common  in  mica  schist^  gnein,  qneoitic  gnetti  and  hombleDde 
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lad  ::]iIorit6  icSiist ;  tliej  oocnr  often,  alsoj  in  granite,  syenite,  crystaUiDC  Hmestone,  sometimet 
''a  serpentino,  and  oocasionallj  in  trap  and  volcanic  tufa  and  lava. 

Garnet  is  sometimes  found  in  the  massive  foru  as  a  prominent  constituent  of  a  rock.  A  white 
fariety  (lime-aluminagamet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet  rock  at 
Orford  m  Canada,  having  G.=3*S2— 8'58.  A  similar  gamel-feltiiU  exists  in  Bayreuth  in 
Bavaria.  At  St  Francois  in  Canada  there  is  a  yellowish-white  and  greenish-white  garnet  rode 
consisting  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  8.  Hunt^  of 
57-72  of  the  former  to  40*71  of  the  latter,  having  G.=3'83,  and  affording  on  analysis,  Si  44*86, 
il  10-76,  IPe  3-20,  %  6*24,  Ca  34*38,  ign.  I'l  0=99*53  (Bep.  G.  Can.,  1863,  496.).  Echg^yU  is  a 
gamet-euphoade^  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdite  or  omphadte. 
These  garnet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Many  foreign  localities  of  garnet  have  been  mentioned  in  the  preceding  pages,  under  the  head 
of  composition  and  varieties.  The  best  dnnarnof^tone  comes  from  Ceylon,  in  gneiss ;  Mal^o  in 
Wermland,  in  crystalline  limestone ;  on  the  Mussa-Alp  in  Piedmont,  with  dinochlore  and  diopside, 
where  the  crystals  present  the  planes  I,  2-2,  i-2,  f,  3-f,0,  1 ;  at  Mittaghorn,  in  Switzerland,  with 
the  same  minerals,  reddish-brown  in  color,  and  having  sometimes  the  ]^nes  i>2  and  }  with  /  and 
2-2 ;  pale  isabella-yellow  at  Auerbach,  with  the  pl^es  2-2,  /,  8-|,  i>2,  »-f ;  a  brownish  variety 
{roTnanzoviie)  at  Kimito  in  Finland.  A  honey -yellow  garnet  in  ociahedrons  occure  in  Elba.  Grossu- 
larite  of  pale  greenish  color,  comes  from  the  banks  of  the  Wilui  in  Siberia,  in  serpentine  with 
idocrase,  and  from  Cziklowa,  in  the  Bannat ;  in  white  or  colorless  crystals  in  Tellemark,  in  Norway, 
and  the  Schischimakaja  Qorkj  in  the  Ural ;  also  whitish  in  a  resinopal  pseudomorph  after  coral  in 
Van  Diemen's  Land.  Emerald-green  crystals  are  found  at  Dobschau  in  Hungary.  Almandiie  or 
precious  garnet  comes  in  fine  crystals  from  Ceylon,  Pegu,  Brazil,  and  Greenland.  Common 
garnet  is  found  in  dodecahedrons  3  to  4  inches  through  at  Fahlun  in  Sweden,  Arendal  and 
Eongsberg  in  Norway,  and  the  Zillerthal.  AUochroitej  an  apple-green  and  yellowish  variety,  of 
different  shades,  occurs  at  Zermatt  in  Yalais,  in  geodes  of  crystals  in  chlorite  schist ;  brilliant 
black  crystals  (melanOe)  and  also  brown,  at  Vesuvius  on  Somma ;  and  in  a  volcanic  tufa  at  Fras- 
cati  near  Rome ;  peak  Espada  and  that  of  Ereslids  near  Bareges  in  the  Hautes-Pyrenees  {FyreM' 
ite).  Aplome  occure  in  yellowish  and  brownish-green  crystals  at  Schwarzcnberg  in  Saxony,  and 
on  the  bordora  of  the  Lena  in  Siberia.  Spessartite  at  Spessart  near  Aschaffenburg  in  Bavaria ; 
in  the  white  feldspar  of  the  granite  of  Elba,  at  St.  Marcel,  Piedmont,  in  pegmatite  at  Yilato  near 
Ghanteloube,  Haute-Yienne ;  at  Broddbo,  near  Fahlun,  in  Sweden;  in  a  porphyritic  trap,  near 
Befeld  in  the  Harz.  Pyrope  oocura  in  trap,  tufa,  and  in  the  sands  of  the  region,  near  Meronitz, 
Trziblitz,  and  PodsedHtz,  in  Bohemia,  where  alone  the  variety  used  as  a  gem  is  obtained ;  idso 
at  Zoblitz  in  Saxony,  and  the  valley  of  Krems  in  Bohemia,  in  a  serpentine  rock.  OuvQftxjviie 
is  found  at  Saranovsk^ja  near  Bissersk,  in  the  vidnity  of  Kyschtimsk,  Urals,  lining  cavities  or 
fissures  in  chromic  iron ;  at  Haule,  in  Bupshu,  on  chromite. 

Near  Cauterets,  the  Hautes-Pyr^nees,  large  crystals  of  brown  garnet  have  a  nucleus,  easily 
separable,  of  dull  green  crystallized  idocrase ;  the  containing  rock  is  a  compact  gray  limestone. 

In  N.  America,  in  Maine^  beautiful  yellow  crystals  or  dnnamon-stone  (with  idocrase)  at  Par- 
sonsfleld,  Phippsburg,  and  Bumford;  manganesian  garnet  at  Phippsburg,  as  well  as  the  finest 
yellow  garnet  in  Maine  ;  in  mica  slate  near  the  bridge  at  Windham,  with  staurotide  ;  in  granite 
veios  at  Streaked  Mountain,  along  with  beryl;  in  large  reddish-brown  crystals  at  Buckfield,  on 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe ;  handsome  red  garnets  at  Brunswick.  In  If.  Samp^ 
at  Hanover,  small  dear  crystals  in  syenitic  gneiss ;  blood-red  dodecahedrons  at  Francouia,  in  geodes 
in  massive  garnet,  with  caldte  and  magnetic  iron ;  at  Haverhill,  in  chlorite,  some  1^  in. ;  at  War- 
ren, beautiful  cinnamon  garnets  with  green  pyroxene ;  at  Unity,  on  the  estate  of  J.  Neal,  with  actin- 
olite  and  magnetite,  and  at  Lisbon,  near  Mink  Pond,  in  mica  slate  with  staurolite ;  at  Grafton,  ^  to 

1  in.  in  diameter.  In  Vermont,  at  New  Fane,  large  crystals  in  chlorite  slate ;  also  at  Cabot  and 
Cavendish.  In  Mass,,  at  Carlisle,  geodes  of  transparent  cinnamon-brown  crystals  similar  to  figure 
14,  with  scapolite  in  limestone;  at  Boxborough,  similar  but  less  remarkable  spedmens;  also  in 
gneiss  at  Brookfldd  and  Brimfield;  massive  with  epidote  at  Newbury,  and  in  crystals  at  Bedford, 
Chesterfield,  with  the  Cummington  kyanite,  and  at  the  beryl  locality  of  Barre.  In  Conn.,  trapezo- 
hedroQS,  ^I  in.,  in  mica  slate,  at  Reading  and  Monroe ;  at  Haddam,  ib.  of  manganesian  garnet,  often 

2  in.  through,  with  chrysoberyl;  at  Middletown  feldspar  quarry,  with  octahe^al  faces  (Shepard);  at 
Lyme,  large  blackish-brown  crystals  in  Umestone.  In  If.  Torky  in  mica  slate,  in  Dover,  Duchess  Co, 
ftmall;  at  Roger's  Bock,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red 
odors,  abundant ;  brown  crystals  at  Crown  Point,  Essex  Co. ;  colophonite  as  a  large  vein  in 
gneiss  at  WiUsboro,  Essex  Co.,  with  woUastonite  and  green  coocolite,  and  also  at  Lewis,  10  m. 
south  of  Keeseville;  in  Middletown,  Delaware  Co.,  large  brown  cryst. ;  a  dnnamon  variety,  crys- 
tallized and  massive,  at  Amity;  on  the  Croton  aqueduct,  near  Toilers,  in  small  rounded  crystals, 
and  a  beautiful  massive  variety — ^the  latter,  when  polished,  forms  a  beautiful  gem.  In  Ni  Jersey, 
at  Franklin,  black,  brown,  yellow,  red,  and  green  dodecahedral  garnets;  also  near  the  Franklin 
Ibmace.  In  Penn.,  in  Chester  Co.,  at  Pennsbury,  fine  dark  brown  crystals  vith  polished  faces,  in 
granlta;  near  Knauertown,  at  Keims'  mine,  in  handsome  lustrous  crystals,  at  Chester,  brown; 
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In  Ck>iioord,  on  Green's  Creek,  resembling  pj  rope ;  in  Leiperville,  red ;  at  Mineral  HiH,  fine-brown 
at  "Warren,  black.  In  Delaware^  cinnamon-stone  in  trapezohedrons,  at  Dickson's  quarry,  7  m. 
from  Wilmington.  Also  at  Knife  rapids  on  the  Mississippi  In  California^  green  with  coriper 
ore,  Hope  Valley,  El  Dorado  Co.,  on  Rogers*  claim ;  also  with  copper  ore  in  Loa  Angeles  Co^  Ie 
Mt  Meadows ;  ouvarovite,  in  crystals  on  chromite.  at  New  Idria;  iu  Alaska^  in  large  trapezohe- 
drons,  near  Stickeen  river ;  pyrope,  near  Santa  Fe,  New  Mexico. 

In  Canada^  at  Marmora,  dark-red ;  at  Grenville,  a  cinnamon-stone ;  an  emerald-green  chrome- 
garnet,  containing  6  to  7  p.  c  of  oxyd  of  chrome,  iu  Orford,  Canada,  in  granular  masses  and  druses 
of  minute  transparent  dodecahedral  crystals,  with  millerito  and  calcite  (anaL  82);  and  in  \hf> 
same  vicinity  large  cinnamon-red  and  yelio¥^sh  crystals  of  garnet  along  with  pyroxene. 

The  cinnamon-stone  from  Ceylon  (called  hyacinth)  and  the  precious  garnet  are  used  as  gems 
when  large,  finely  colored,  and  transparent  The  stone  is  cut  quite  thin,  on  account  cf  the  depth 
of  color,  with  a  pavilion  cut  below,  and  a  broad  table  above  bordered  with  small  facets.  An 
octagonal  garnet  measuring  8^  lines  by  6^  has  sold  for  near  $700.  Pulverized  garnet  is  some- 
times employed  as  a  substitute  for  emery. 

Alt. — Garnets  containing  protoxyd  of  iron  often  become  nisty  and  disintegrated  through  the 
oxydation  of  the  iron,  and  sometimes  are  altered,  more  or  less  completely,  to  limordte,  mtign^iU^ 
or  hemaiiU,  The  action  of  waters  containmg  traces  of  carbonic  acid  and  carbonates  and  silicates 
iu  solution,  results  in  the  same  changes  nearly  as  with  pyroxene,  producing  at  difiereut  times  a 
loss,  or  alteration,  of  bases,  or  by  a  f\u1:her  change  and  the  addition  of  water,  atecUUe,  serpentine, 
chlariie.  The  lime  in  the  lime  garnets  may  bo  taken  up  by  the  carbonic  add  of  the  waters ;  and 
if  magnesia  is  combined  with  the  carbonic  acid  (forming  a  bicarbonate),  it  may  take  tho  plaice  of 
the  lime,  and  thus  give  rise  to  a  serpentine  or  steatiie  pseudomorph,  or  to  a  chlorite^  if  the  iron  partly 
remains.  Alkaline  carbonates  seldom  produce  the  changes,  for  alkaline  pseudomorphs  are  niro. 
An  excess  of  silica  is  to  be  expected  in  analyses,  according  to  Bischof^  since  part  of  the  bases  are 
often  lost  through  incipient  change.    Quartz  also  occurs  with  the  form  of  garnet 

Troll6  Wachtmeister  found  in  a  cfystallized,  reddish-brown  garnet,  having  G.= 3*851,  from 
Klemetsauue  in  Norway,  which  was  partly  penetrated  by  a  whitish  mineral,  Si  52'11,  3tl  J  8  03, 
i'e  23*64,  Mu  1*74,  Ca  6-77  =  101"19,  in  which  there  is  a  deficiency  of  bases,  or  what  is  equivalent 
an  excess  of  silica,  the  oxygen  ratio  of  bases  and  silica  being  1  :  1*7,  instead  of  1 :  1.  Schill  focnd 
in  a  melanito  from  Kaiserstuhl,  Si  45*80,  3cl  11*00,  3Pe  12*33,  Oa  22*10,  Mg  2*00,  Fe  7*1  G,  Mn  0*7o 
=:10r09,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1*34.  Sthamor  obtained  for  a  massive 
garnet  of  a  dark  grayish-green  color,  from  Miask,  having  a  serpentine-like  nucleus.  Si  46  11,  Al 
12*09,  Pe  1319,  Ca  20-38,  Mg  7*36=99*08,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1*3, 

Pyrope  occurs  altered  to  talc  at  its  several  localities.  A  serpentine  pseudomorph  after  garaeu 
from  Schwarzenberg  in  Saxony,  afforded  Kersten  Si  34*24,  Mg  83-28,  t'e  3*38,  An  (r41,  ifTa  0*35, 
fi  with  some  bitumen  lu*r»2,  magnetic  iron  17*60=99*78=82*28  serpentine  and  17-50  magnetic 
iron. 

Some  garnets  effervesce  with  acids,  from  the  presence  of  carbonate  of  lime,  wliich  they  have  re- 
ceived probably  through  the  action  of  waters  holding  carbonic  acid  or  bicarbonatos  in  solution,  as, 
for  example,  a  black  garnet  from  Arendal,  Norway,  which  contains  both  calcite  and  epidote ;  and 
crystals  from  Tvedestrand,  which  are  wholly  calcite  within,  there  being  but  a  thin  crust  of 
garnet 

Artif. — Melanite  garnets  have  been  obtamed  in  a  porous  glass  proceeding  from  the  fusion  of 
idocrase  (Klaproth),  and  also  of  a  melanite  from  Frascati  (v.  Kobell).  Miller  mentions  tho  oocur- 
renoe  of  garnet  in  crystals  as  a  furnace  product  Daubree  and  Studer  state  that  crystals  of  garnet 
may  be  made  by  fusing  together  the  constituents.  Mitscherlich  lias  also  obtained  garuets  arti- 
ficially (Ann  Ch.  Phys.,  Ixii.  219). 

Tritouitb  of  Weibye,  a  hydrous  species,  is  probably  related  in  composition,  as  it  is  in  form,  to 
garnet  and  helvin;  it  appears  to  give,  although  asesquioxyd  silicate,  the  garnet  oxygen  ratio  1:1. 
See  description  under  Htdrous  SujOAXEa 


272.  ZIROON.  Avyirvfuoy  (=L3mcurium)?  Theophr,  [Hiny  knew  of  no  stone  of  the  name  lom* 
curium,  xxxvL  13.]  (JorysoUthos  ?  pt,  PWn.,  xxxvil  42  ;  Melichrysos?  ib.,  45;  Crateritis?  Ih, 
56.  Nol  Chrysolithos  (Grommarli  hodie  etiam  Hyacmthum  vocant)  Germ.  Jacinth,  Agric.,  Fc^ 
295,  Interpr.,  464,  1546.  Not  HyacinthuB  WalL^  121,  1747.  Jargon  (in  note  acknowledging 
Ignorance  of  it)  Oronst,  42,  1758.  Jargon,  Topazius  pt  (clarus  hyalinus,  var./).  WaH,  240, 
1772.  Grenat  k  prisma  quadrilat^re,  eta,  Hyacmte  (fr.  Expailly)  Faujas,  Viv.,  187,  and  Errata, 
1772.    Hyacmte  pt  (var.  1 ;  anjcles  and  figs,  given)  [rest  Idocrase^  Meionite,  Harmotomel  it 
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UaJe^  Crist,  1772,  ii  1783  ;  Diamant  brut,  ou  Jargon  de  Cejlan,  ib.,  ii.  229,  1783.  Zircon  (ft 
Ceylon) TTcm.,  1783;  Karsten^  Lempe  Mag.,  iv.  99, 1787.  Ziroon  (a  Silicate  of  ZTROOKTA)  Klapr^ 
SchrifV.  Nat  Fr.  BerL,  ix.  1789,  Beitr.,  i.  203.  Zirconito.  Ostranit  BreiOUj  Uib.,  1830,  Char.,  1832. 
Calyptolite  STup.,  Am.  J.  Sd,  II.  xiL  210,  1851.  Engelhardit  E.  v.  ffofmannf  Koksch.  liin. 
BnssL,  iiu  150,  1858. 

Tetrao^onal.    (9  A  1^=147**  22';  a=0-640373.   Observed  planes :  ^  very 
rare ;  prisms  /,  i-i ;  octahedral  1,  2,  3,  14 ;  zirconoid,  3-3,  4-4,  5-5. 


/A  1=132°  10' 
/A  2=151    5f 
/A  3=159   48i 
/Al-i=112   25 


i^' A  1=118°   20' 
i4Al'i=122    38 
i-i  A  3-3=148  16f 
i-iA4-4=155    8 


lAl,pyr.,=123°  19*' 
lAl,bas.,=84   19f 
1-iAl-i,  pyr.,=135    10 
lAl-i=151    39^. 


Faces  of  pyramids  sometimes  convex.   Cleavage :  /imperfect,  1  less  diiv 
tinct.    Also  m  irr^ular  forms  and  grains. 


254 


GoF.  of  Tomsk. 


UraL 


258 


HoDoweU  Co.,  N.  C. 
256 


Saualpe. 


H.=7'5.  G.=4-05— 4*75.  Lustre  adamantine.  Colorless,  pale  yellow- 
ish, grayish,  yellowish-green,  brownish-yellow,  reddish-brown.  Streak  un- 
colored.  Transparent  to  subtranslucent  and  opaque.  Fracture  conchoidal, 
brilliant.     Double  refraction  strong,  positive. 

Var« — ^Tlie  colorless  and  yellowish  or  smokj  zircons  of  Ceylon  have  there  been  kng  odled  fargum 

18 
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Iq  jewelry,  in  aHnsion  to  the  fact  that  while  resembling  the  diamond  in  lustre,  they  were  oompan 
Urolj  wortliless;  and  thenoe  came  the  name  zircon.  The  brownish,  orange,  and  reddish  kindf 
were  called  distinctiTely  hyacinths — a  name  applied  also  in  jeweli^ 
to  some  topaz  and  light  colored  garnet  Crystals  like  fig.  254  are 
the  engelJiardUe  of  Russia.  The  crystals  from  FredericksTarn, 
analyzed  by  Berlin  (anaL  5),  were  by  mistake  called  ErdmamiU. 
Minute  dark  brown  and  greenish-brown  crystals  from  the  chryso* 
beryl  locality  at  Haddam,  Gt,  are  the  ca/yptolite  of  Shepard,  probably 
an  altered  variety,  like  ostranite,  malacono.  etc.  (see  beyond).  Fig. 
257  represents,  of  actual  form,  a  crystal  from  Warren  Co.,  N.  T^ 
which  is  chesnut-brown  about  some  of  the  angles  (as  marked  by  dot- 
ted lines),  and  the  rest  grayish-white ;  others  from  the  region  have 
stripes  of  color  parallel  to  the  edges  of  3-3 ;  the  planes  3-3  and  3  are  in 
part  wanting. 

For  crystals  from  Stockholm   G. =4072— 4-222,  Svanberg;   fr 
Ilmen  Mts.,  4-699,  4-610,  id.;  fr.  Ceylon, 4-681,  id,;  4-721,  Cowry; 
Tohnflhnro-  K  Y  ^^'  Fredericksvam,  4*2,  Berlin;  from  Duncombe  Co.,  N.  C,  4*607, 

^'         •  Chandler;  fr.  Litchfield,  Me.,  4-7,  Gibbs;  fr.— ?  4-615-4-71,  Henne- 

berg;  fr.GrenviUe,  Canada,  4-626-4-602,  T.  S.  Hunt;  fr.  Reading,  Pa.,  4-595,  WetherilL 

The  crystals  hare  but  slight  variations  in  angle.  Kokscharof  deduced  (Min.  Rusal.,  iii.  139, 
193)  for  the  Ural  crystals  1  a  1=123"  19'  84"  and  84'  19'  46";  which  agree  very  closely  with 
his  measurements  n23-  20'  21")  and  those  for  the  mineral  by  Kupffer  (Preiaschrlft,  etc.),  who 
obtained  123*  20'  B'\  For  the  engelhardite  Kokscharof  obtained  84'  21' 45".  H.  Dauber  found 
for  crystals  from  Miask  123**  20'  18"  (Pogg.,  cvu.  276,  1859);  from  five  from  Pfitschthal,  123° 
20'  46";  from  three  crystals  fr.  Predericksvam,  123**  20'  33";  from  a  Ceylon  crystal,  123*  19'  50'. 
Comp.— ^r  Si=Silica  33,  zirconia  67=100.  Analyses:  1,  Klaproth  (Beitr.,  v.  126);  2,  Vau- 
quelin  (Hatty's  Min.,  1801);  3,  Berzelins  (Ak.  H.  Stockh.,  1824);  4,  Wackemagel  (Ramm.  Min. 
Oh.,  890);  5,  BerUn  (Pogg.,  IxxxviiL  162);  6,  Henneberg  (J.  pr.  Ch.,  xxxviiL  608);  7,  Vanuxom 
(J.  Ac.  PhUad.,  iii.  69);  8,  C.  P.  Chandler  (Am.  J.  Sol,  IL  xxiv.  131);  9,  W.  Gibbs  (Pogg.,  IxxL 
659);  10.  Wetherill  (Trans.  Am.  PhiL  Soa  Philad.,  x.  346,  Am.  J.  Sd.,  xv.  443) :  11,  T,  S.  Hunt 
/Am.  J.  ScL,  ILxu.  214): 


Si 

& 

Fe 

•  Ca 

a 

1.  Ceylon 

32-6 

64-6 

1-6 

— -98-5  Klaproth. 

2.      "       Byacinlh 

82-0 

64-6 

2-0 

— 

. — =98-6  Vauquelin. 

8.  ExpaiUy 

88-48 

67-16 

— 

— 

=100-64  Berzelins. 

4.  Frederickflvam 

84-56 

66-76 

tr. 

=101-82  WackemageL 

6.            " 

88*43 

66-97 

0-70 

=  100-10  BerHn. 

S.            ? 

S.S-85 

64-81 

1-55 

0-88 

— =101*09  Hennebeig. 

7.  Buncombe  Co.,  N.  C. 

32-08 

6707 

_. 

_ 

— =9915  Vanuxem. 

Q^             ««              11            (1 

88-70 

66-30 

0-67 

0-41=100*08  Chandler. 

9.  litchfield,  Me. 

86-26 

63-88 

0-79 

— ,  undea  0-86=99-74  Gibbs. 

10.  Reading;  Pa. 

3407 

63-50 

2-02 

0-6«»=l00-09  WetherilL 

11.  Grenville,  brown 

88-7 

67-8 

— =101-0  Hunt 

Klaproth  discovered  the  earth  zirconia  in  this  spedes  m  1789  (Beitr.,  I  208). 

Pyr.,  eto^— Infusible ;  the  colorless  varieties  are  unaltered,  the  red  become  colorless,  whOe 
dark-colored  varieties  are  made  white ;  some  varieties  glow  and  increase  in  density  by  igniUon. 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  taeed  with 
soda  on  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  muriatic  acid  it  gives  the 
orange  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Not  acted  upon  by 
acids  except  in  fine  powder  with  concentrated  sulphuric  add.  Decomposed  by  fusion  with 
nlkaHne  carbonates  and  bisulphates. 

G.  before  heating  of  a  Ceylon  zircon,  4*1^3,  after  heating  to  redness,  4-534,  Damour;  t>uc  for 
some  zircons  no  change,  according  to  Church ;  trials,  before  and  after,  of  the  Henderson  Co  ^ 
4-675,  4-540;  another,  lb.,  4*665,  4-665;  the  ExpaiUy,  4*863,  4*861;  the  Predericksvam,  4*489, 
4*638.    A  phosphoric  glow  after  heating,  and  the  greatest  density  after  this  glow.  Church. 

Obs. — ()ocurs  in  aystalliuo  rocks,  especially  granular  limestone,  chloritic  and  other  schists ; 
gneiss,  syenite ;  also  in  granite ;  sometimes  in  iron-ore  beds. 

Ztrcon^eniie  is  a  coarse  syeniUo  rode,  containing  crystals  of  zircon,  with  ohgodase,  coginne^ 
elsdolite,  epidote.  Crystals  are  common  in  most  auriferous  sands  (p.  6).  Sometimes  found  in  vot 
oanio  rocks. 

Found  in  alluvial  sands  in  Ceylon ;  in  the  gold  regions  of  the  Ural,  near  Miask,  Beresovsk, 
Newjansk,  eta ;  at  Laurvig  and  Makedal  in  Norway ;  at  Arendal  in  Norway,  in  the  iron*miues , 
pt  FrederidESVfu-D,  in  sircon-Byenite ;  at  Ohlapiao  in  Transylvania;  at  Bilin  in  Bohemiik ;  Sebmtai 
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m  Saxony ;  Ffltschthal  in  the  Tyrol ,  at  Expailly.  near  Le  Pay  in  France ;  in  Auvergne,  in  roi* 
canic  tufa;  at  YesttTius,  with  ryaoolite ;  in  Sootland,  at  Seal  pay,  Isle  of  Harris ;  at  Strontian  in 
Argyleshire ;  in  the  auriferous  sands  of  the  Oroghan  Kinshekt  Mtn^  Ireland ;  in  Greenland ;  at 
Santa  Boea  in  Antioquia,  N.  Grenada ;  in  the  gold  reg:ion8  of  Australia. 

In  N.  Americai  in  Maine^  at  Litchfield ;  at  Mt  Mica  in  Paris ;  Greenwood :  Hebron.  In  Ver* 
monl,  atMiddlebury.  In  Contkf  at  Norwich,  with  sillimanite,  rare;  at  Haddam  (calyptolite)  in 
minute  crystals.  In  y.  Tork^  at  HalVs  mine  in  Moriah,  Essex  Co.,  cinnamon-red,  in  a  vein 
of  quartz ;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite,  pyroxene,  and  sphene,  in 
crystals  sometimes  1  in.  in  leng^th ;  on  Deer  Hil],  1  m.  S.E.  of  Canterbury,  in  tiie  same  Co.,  crys* 
tals  abundant  of  a  deep  brownish-red  or  black  color,  and  occasionally  1^  in.  in  length ;  in  War- 
wick, at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  and  scapolite ; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  dove- 
brown,  and  black  colors ;  at  Diana  in  Lewis  Co.,  in  large  brown  crystals  sometimes  2  in.  long^ 
with  sphene  and  scapolito,  but  rare :  in  St  Lawrence  Co.,  with  apatite,  at  Robinson's  in  the  town 
of  Hammond,  near  de  Long's  Mills,  some  of  the  crystals  1^  in.  long  and  i  in.  wide,  and  occasion- 
ally containing  a  nucleus  of  carbonate  of  lime ;  also  at  Bossie  (form  /,  1,  8) ;  at  Johnsburg,  in 
Warren  Co.  In  K,  Jersey^  at  Franklui ;  at  Trenton  in  gneiss.  In  Ptmn.,  near  Reading,  in  large 
crystals  in  magnetic  iron  ore ;  at  Easton,  in  talcose  slate.  In  N.  Car.,  in  Buncombe  Co.,  on  the 
road  fVom  the  Saluda  Gap  to  Asheville,  upon  the  first  elevation  alter  passing  Green  river,  crystals 
found  loose  in  the  soil,  and  imbedded  in  feldspar;  in  the  sands  of  the  gold  washings  of  Mc- 
Dowell Co.  (f.  258).  In  Galiforma,  in  the  auriferous  gravel  of  the  north  fork  of  the  American 
river,  and  elsewhere.    In  Canada,  at  Grenville ;  St.  Jerome ;  Mille  Isles. 

The  name  Byadnih  was  applied  by  the  ancients  to  a  bluish-violet  stone,  regarded  as  our  sapphire, 
and  was  derived  from  a  fiower  (lily)  Eo-caUed  of  this  color.  [In  modem  mineralogy  a  hyacinth' 
color  is  reddish-orange  with  a  Uage  of  brown.]  Intagli  of  zircon  are  common  among  ancient  gems, 
and  the  fact  that  the  lyncurium  of  Theophrastus  was,  as  he  says,  used  for  engraved  signets,  while 
at  the  same  time  electric  on  friction,  and  often  amber-colored,  are  the  principal  evidence  that  it 
was  our  zircon. 

Alt. — ^Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxyds,  and  only  the 
most  insoluble  of  peroxyds.  It  however  passes  to  a  hydrous  state,  and  is  attended  ultimately 
with  a  loss  of  silica  and  the  addition  of  oxyd  of  iron  and  other  impurities  derived  from  infiltrating 
waters.  AuerbaehUej  maJacon^  cerstddUe^  tachyaphoLiite,  caiypioliU^  cyrtolile,  are  probably  altered 
zircon. 

The  following  tetragonal  zircon-like  minerals  are  probably  altered  zircon.  They  afford  B.6. 
more  or  less  water: 

272 A.  Malaook.  (Malakon  Scheerer,  Pogg.,  Ixil  486,  1845.)  1  A  1=124'*  40'  to  124**  57', 
and  88"*  30'.  H.=6-5.  G.=8'9 —4*047.  Lustre  vitreous  to  subvitreous.  Color  brown,  powder 
reddish-brown  or  uncolored.  From  Hitteroe  in  Norway ;  and  Chauteloube,  Haute  Yienne,  occur- 
ring in  thin  plates,  over  3  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.  Named 
from  /taXiMtft,  soft. 

272B.  Ctbtoute.    (Malacone,  Altered  Zircon,  J.  P.  Oooke,  Am.  J.  Sd.,  zliiL  228;  Cyrtolite 
W.  J.  KnowUon,  ib.,  xUv.  224.)    Form  as  in  f  268,  with  the  pyra- 
niidal  planes  convex.    H.=6— 5-6;  after  ignition  7—7*5,  Cooke.  258 

G.=: 8*98— 404,  Cooke;  3  85,  3*97,  Knowlton.  Lustre  somewhat 
adamantina  Color  brownish-red;  powder  the  same.  From  Bock- 
port,  Mass.,  in  granite,  with  danalite  and  cryophyllite.  Named 
fVom  Kvprof,  bmL    Fig.  258  from  Cooke. 

A  mineral  found  with  columbite  at  Bosendal,  near  Bjorkboda, 
Finland,  has  been  referred  to  adelpholite  of  Nordenskiold  (p.  625), 
but  an  analysis  by  A.  E.  Nordenskiold  (anal  7)  shows  that  it  is 
an  altc^d  zircon,  near  malacon  or  cyrtolite  ((Efv.  Ak.  Stockh., 
1863,  452,  Pogg.,  cxxli.  615,  1864). 

272C.  Tachtaphaltitb.  (Tachyaphaltit  Weihyej  Pogg.,  Ixzxviii. 
1 60,  1853.)  Crystals  like  those  of  zircon,  with  planes  /,  i-t,  and 
two  octahedrons,  one  of  1 10"  and  the  other  of  60  .  H.=5'5.  G. 
=3*6.    Lustre  submetaliic  to  vitreous.    Color  dark  reddish-brown. 

Streak  dirty  yellow.  Subtranslucent  From  granite  veins  in  gneiss  near  Krageroe  in  Norway, 
wi'Ji  sphene.  Named  from  ra^^vs,  quick,  and  at^aXros,  the  mineral  flying  readily  firom  the  ganguc 
when  struck.    Berlin  puts  a  ?  Aftot  ihoria  in  his  analysis  (No.  9). 

272D.  (Ebsteditb.  ((Entodxtlbrehhammer,  Pogg.,  xxxv.630,  1886.)  1  Al=123'  16f.  H.= 
5'fi.  G. =3*629.  Lustre  splendent  adamantine.  Color  reddish-brown.  From  Arendal  in  Nor 
WBj,  and  commonly  on  crystalB  of  pyroxene.    Named  after  (Erated. 
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272B.  AuEBBACHTTE.  (Auerbachit  Hermann^  J.  pr.  Ch.,  Ixxiu.  209, 1858.)  1  A  1=122*  43*  isA 
85*  21',  Kokscharof;  86*  30',  Herm.;  87**,  Auerbach.  H.  =  6-5.  a. =406.  Luatre  greasy  to 
ritreous,  weak.  Color  brownish-gray.  From  a  Biliceous  schist  in  the  Circle  of  Mariupol,  Dis- 
trict of  Alezandrovsk,  Bussia.  Named  after  Dr.  Anerbach,  by  whom  the  crystals  were  first  studied. 

272F.  Braqite  (Forbes  A  Ddhllj  Nyt  Mag.  Nat.  xiii.  18-55).  Occurs  in  imperfect  crystals,  prob- 
ably tetragonal,  in  orthodase,  near  Helle,  Naresto,  Alve,  and  Askero,  Norway.  ^H.=6— Co; 
G.=5*1S— 5*35 ;  lustre  submetallic;  color  brown;  streak  yellowish-brown;  tliin  splinters  trans- 
lucent. Heated  in  glass  tube  decrepitates  strongly  and  loses  water.  B  B.  iu  the  platinum  fo^ 
oeps  infusible,  but  becomes  yellow ;  with  borax,  a  glass  which  is  brownish-3rellow  while  hot,  but 
green  and  finally  greenish-yellow  on  cooling.  In  salt  of  phosphorus  a  skeleton  of  silica.  No 
analysis  has  yet  been  made,'  and  the  true  relations  of  the  species  are  doubtful 

Analyses:  1,  Scheeror  (L  a) ;  2,  Damour  (Ann.  Ch.  Phys.,  III.  xxiv.);  3,  Hermann  ( J.  pr. 
Ohem.,  liiL  32);  4,  J.  P.  Cooke  (la);  5,  6,  Knowlton  (I  a);  7,  A.  E.  Nordenskiuld  (L  a);  8, 
Berlin  (Pogg.,  Ixxxviii.  160);  9,  Forchhammer  (I  c.);  10,  Hermann  (I  a)  : 

Si       Zr      3Pe      e      Je         t      Ag       1^ 

1.  JfiOoam,   Hitter6e       31-31  63-40    0*41 034    Oil    3*03 = 98*99  Scheerer. 

2.  ♦*         Chanteloube  30-87  61-17     3-67 3-09,  Mn  ()•  14=99*02 1> 

8.        "  IlmenMts.  81*87  59-82 311 400,  Sin  1*20=100  H. 

4.  Oyrtaliie,  Eockport       27-90  66-93     2-57« 2*19=99-59  OookeL 

6.         •'  '»       (3)26-38  60-78    1-59    3-63  Ce  2*07     <r.       4-56,  Sn0-47=99  48B:n. 

6.  "  *'  26*18  64-60* 1-40 Ce  1-40     1r.       ,  Sn  0-41=98  97  K. 

7.  Jde^Ao^tfe?  Finland     24-83  57-42     8-47 0a8-98    9-63,  Sn  0  61=99-29  N. 

8.  Tadiyapkalt,  Norway  34  68  88  96     872 thl2-82    849,  Xl  1*85=99  92  B. 

9.  (Erstediie,  Arcndsl       19*71  68-96»» 1-14      2*05  5-5S,  Ca  2-61=100  F. 

10.  Auerbachiie, 'RwBBia     42-9166-18 0*98 0-95 =99-97  Herm. 

•  With  some  Fe  O.       b  With  some  Tl  O^.       «  With  tmoo  of  manganoae. 

In  Auerbachite,  the  only  anhydrous  kind  among  the  above,  the  oxygen  ratio  for  the  silica  and 
drconia  is  1 :  H,  instead  of  1 :  I. 

Arti£>-Formed  in  crystals  by  action  of  chlorid  of  silicon  on  ziroonia  (Daubr^) ;  by  action  of 
fluorid  of  silicon  on  zirconia,  or  of  fluorid  of  zirconium  on  quartz,  beautiful  transparent  octahodrona 
resulting  (Deville  and  Oaron). 

273.  VBSUVIANITB.  Hyacinthus  dlctus  octodecahedricus  Cappeler,  Prodr.  Crist,  30,  pi 
8  (fig.  261  below),  1723.  Hyacintept,  Hyadnte  dvL  Yeanvo^  d6  LislCy  Crist,  234,  1772,  pL  iv.;  il 
291,  pi  iv.  1783.  Hyacinte  volcanique  Demesiej  Lettr.,  I  418.  Hyacinth-ElrjstalLe  (ft-.  Wilui  B.) 
PaUas,  N.  Nord.,  Beytr.,  St  Pet,  v.  282,  1793 ;  WUuite  pt  Vulkanischer  Schorl  Wtdenmann, 
Handb.,  290,  1794.  Hyacinthine  DeUmeQu,  Sdagr.,  i,  268,  1792,  T.  T.,  iu  328,  l79Gu  Vesuvian 
Wem.;  in  Klapr.  Beitr.,  I  84^  1795,  ib.  (fr.  Vesur.  and  SiberiaX  il  27,  33,  1797.  Idocrasc  H^ 
J.  d.  M.,  V.  260,  1799;  Tr.,  il  1801. 

Gahnit  (fr.  Ookum)  v,  Lobo^  Afh.,  ill  276,  1810,  anal  by  Murray,  Afh.,  il  173,  1807  ;  Loboit 
Ben,  TrnigBxdit  N,  Nordemhiold^  Bidrag,  I  80,  1820;  Frugardite.  Egeran  (ft.  Eger,  Bohemia) 
Wem,^  Min.  Syst,  8,  34,  1817.  Cyprine(fV.  Tellemark)  Ben.,  Lothr.,  1821.  Xanthite  Thojtisofit 
Ann.  Lya  N.  Hist  N.  Y.,  iii,  44^  1828.  Gokomite  (fr.  Gokum)  Thams.,  ib.,  61,  1828.  nctero^ 
merit  (ft.  Slatoust)  Herm.,  Verb.  Min.  Ges.  St  Pet,  1846^6,  206.  Jewreinowlt  N,  Nordaak^ 
Yens.  Finl  Min.,  1862;  Kokscharof  Min.  BussL,  L  116,  1853. 


^Al=142°461'  (?A/=90°  i^'At-2=153°  26' 

Oa2=123  21  7Al-i=11816'  *-»At^=161  34 

O  A  2-2=129  464  irih  2-2=133  251         1 A 1,  ov.  l-i,=l  29  21 

Oa4-4=11418  *^* a 3-3=144  51^  lAl,ov./,=74  27 

<?Af  3=139  39J  •-»A4-4=152  9  l^Al-*,pyr.,=140  64 
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Cleavage :  /not  very  distinct,  0  still  less  so.  Columnar  structure  rare, 
sti'aight  and  divergent,  or  irregular.  Sometimes  granular  massive.  Pnsma 
usually  terminating  in  the  basal  plane  0 ;  rarely  in  a  pyramid  or  zirconoid ; 
sometimes  the  prism  nearly  wanting,  and  the  form  shoi-t  pyramidal  with 
truncated  summit  and  edges. 

259  260 
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Sandford,  Me. 


Vesuvius. 


H.=6'5.  G.=3*349— 3*45.  Lustre  vitreous:  often  inclining  to  resinous. 
Color  brown  to  green,  and  the  latter  frequently  bright  and  clear ;  occa- 
sionally sulphur-yellow,  and  also  pale  blue ;  sometimes  green  along  the  axis, 
and  pistachio-green  transversely.  Streak  white.  Subtransparent— faintly 
subtranslucent.  Fracture  subconchoidal — uneven.  Double  refraction 
feeble,  axis  negative. 

Comp.,  Var. — (}  fl*-t-|  S)'  §i*,  the  oxygen  ratio  for  the  protoxyds,  sesquioxyds,  and  silica 
being  3:2:5,  according  to  Rammelsberg,  after  a  determination  of  the  state  of  oxydation  of  the 
iron.  The  variations  fVom  the  ratio  3:2:6  appear,  to  be  variations  about  this  as  che  normal 
ratia  In  all  cases  the  oxygen  ratio  for  ft H-^  Si  is  1 :  1.  The  bases  are  mainly  alumina 
for  the  sesquioxyd,  and  lime  for  the  protoxyd  portion,  as  in  the  formula  (^  Oa*  +  ^  iil)^  Si^  But 
more  or  less  sesquioxyd  of  iron  replaces  part  of  the  alumina,  and  magnesia  part  of  the  lime,  wliile 
Mn,  ^,  iffa  may  be  present  in  traces. 

The  species  is  sometimes  divided  into  (1)  non'magnesiarij  containing  little  or  no  magnesia;  and 
(2)  magnesiarij  the  magnesia  4  to  13  p.  a  of  the  mineral  But,  as  the  analyses  show,  there  is  no 
corresponding  line  of  division.  Even  the  crystals  from  Vesuvius  vary  in  the  proportion  of  mag- 
nesia from  0  to  7*1 1  p.  c. 

Var.  1.  Ordinary.  The  mineral  from  Gokum  in  ilnland,  called  Gahnite,  Loboite^  GokumiU^  and 
that  from  Frugard,  FrugardiU,  have  been  denominated  magiiesian.  The  last  is  in  brown  and 
green  crystals,  with  G. =3*349,  v.  Nord.  Jevreinoffite,  which  also  is  from  Frugard,  in  the  parish 
of  Mantzalii,  is  but  little  magnesian  or  not  at  all  so;  it  occurs  in  pale-brown  to  colorless  crystals; 
G.=3'39.  HeieromerUe  occurs  in  small  oil-green  prisms,  having  the  pianos  7j  t-i,  1,  3,  3-3,  in  the 
district  of  Slatoust,  UraL  Egeran  is  a  subcolumnar  brown  variety,  from  Eger  in  Bohemia,  and 
found  also  at  Eger  in  Norway. 

XarUhile  is  a  yellowish-brown  vesuvianite,  from  near  Amity,  N.  Y.,  the  crystals  not  diflfering 
from  those  of  the  common  variety ;  it  contains  2*80  p.  c.  of  protoxyd  of  manganese.  A  manga- 
nesian  variety,  from  8t.  Marcel,  Piedmont  (where  ores  of  manganese  occur),  has  a  sulphur  to 
honey-yellow  color. 

2.  Oyprine,  Pale  sky-blue  or  greenish-blue ;  owing  its  color  to  a  trace  of  copper,  whence  the 
D&me ;  from  Tellemark,  Norway. 

Analyses:  1,  Magnus  (Pogg.,  xxi.  oo);  2,  Karsten  (Karst.  Ajch.  Min.,  iv.  391);  S,  Scheerer 
fPogg.,  xcv.  520) ;  4,  Karsteu  (1.  c ) ;  5,  v.  KobeU  (Kastn.  Arch.  Nat,  vii.  399) ;  6,  Scheerer  (1.  c.) :  " 
8,  Karsten  (La);  9,  v.  Morz  (Nat  Ges.  Zurich,  t.  Heft  4) ;  10,  v.  KobeU  (L  c.) ;  11.  Magnus  (1 
c);  12,  JScheerer  (1.  c.);   13,  Magnus  (1.  c);  1-'   Richardsou  (Thomson  Min.,  L  262);  15,  Norden 
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■kidld  (Schw.  J.,  zzxL  436);  16,  Heikol  (Arppe*8  FinL  Mjn,  Act  Soc.  FeasL,  IT.);  IT,  Ivaui 
(Koksch.  Min.  RussL,  L  116);  18,  Malmgren  (Arppe,  L  c);  19,  Magnus  (L  c);  20,  Varrwitrapf 

gogg,  xlvl  348);  21,  Ivanof  (Pogg.,  xlvi.  341);  22,  28,  Hermann  (J.  pr.  Ch^  xlir.  193);  24»  t. 
iuer(Jalirb.  G.Keichs,  :Sd3,  165);  25,  Hermann  (LCi);  26,  ThomsoD  (MUl,  i.  143);  27-3T 
BammelBberg  (Pogg^  :^y.  92) : 


Si 

^ 

9e 

*e 

An 

*« 

Ca 

fl 

1.  Yesuyins,  brawn 

37-86 

23-53 

3-99 

6-21 

29*68 

=99*77  Magniu. 

2.        " 

87-60 

18-50 

6-25 

0-10 

810 

88-71 

=99-16  Kanten. 

8.        " 

37-80 

12-11 

9-86 

.... 

«r. 

7-11 

82-11 

1-67=100-16  Seheorei 

39-25 

18-10 

^.. 

4*80 

0-75 

2-70 

83-95 

— -=9905  Karsteii. 

6.  Aln             " 

34-85 

20-71 

._ 

5-40 

— 



85-61 

— -96-57  KobelL 

6.    " 

37-35 

11-85 

9-23 

ir. 

6-03 

32-70 

2-78,HCa<H>15  = 

7.  Bger,  BohonL,  Egeran  39*70 

18-95 



2-90 

0-96 



34-88 

^]§fa2-l=99  49K. 

8.  Baas  Vallej,  brawn 

38-40 

18*05 

— 

8-10 

0-65 

1-60 

86-72 

^S^a  0-9=99-32  K. 

9.  Zermatt,            " 

37  04 

17-67 

— 

4*97 

0-42 

2-48 

35-79 

1-79,  Na  0-76= 100-37 
Men. 

10.  Monzoni 

37-65 

15-42 

_ 

6*42 

... 

88-24 

— =97-72  l:obelL 

11.  CziklowB,  green 

38-52 

20-06 



8-42 

0-02 

2-99 

82-41 

=97-42  Magnna. 

12.  Eger,  Norway,  &n^.-^  37-13 

18*49 

5-95 

0-95 

0-47 

1-98 

87-49 

l-89=^9-95  Scheensr. 

13.  Ghristiansand 

37-66 

17-69 

_. 

6-49 

0-60 

4-54 

31-90 

=98-77  Magnus. 

14.  Tellemark,  cyprine 

88-80 

20-40 

8-85 

— 

— 

32-00 

-99-56  Rich'dson. 

16.  Fnigard,  FinL,  ^Hg 

.     38-58 

17-40 

8-90 

0-88 

10-60 

27-70 

=98-46  Nord. 

16.  Lupikko^    " 

86*43 

16-84 

7*28 



^— 

4-32 

35-00 

0-86,  Sn  1-06=101-74 
HeikeL 

37-41 

2000 

4-60 

84-20 

,  1 1-16,  iSra  1-76 

-99-07  Ivanof. 

18.       ;* 

35*22 

2610 

2-73 

..» 

.... 

202 

84-18 

^  &  1-01,  l^a  0-47, 

^b  0*01=101-74  MalmgTBD. 

19.  SlatouBt,  Ural 

87*18 

18*11 

.— . 

4-67 

1-49 

0-77 

85-79 

=9801  MagniM. 

20.        "           " 

87*66 

17-88 

—- 

6-34 

... 

2*62 

85*56 

=99-95  Varrentr. 

21.        "           " 

3708 

14-16 

_. 

16-02 

1-86 

80-88 

=100  Ivanot 

22.        '*           *'  green 

38-19 

14*34 

6-26 

0-61 

2-10 

6-20 

82-69 

=99-89  Heim. 

23.        "           "  green 

89-20 

16-56 

1-20 

0-80 



4-00 

84*78 

^,K,Jfa20,Cl-60 

=99-49  Herm. 

24.        "       ffderomerite  86-69 

22-25 

507 

^^ 

... 

ir. 

84-81 

0-66=99-27  T.  Hauer. 

25.  Achmatovsk 

37-62 

18-25 

7*12 

0-60 

0-60 

8-79 

36-48 

,CO-7  =  100i)lH. 

26.  Amity,  N.Y.,jra»ttito  85-09 

17-43 

6-37 



2-80 

200 

88-08 

1-68=98-48  Thorn. 

27.  Vesuvius,  ywh.-bn. 

87-75 

17-28 

4*43 

— » 

..— 

3-79 

87-35 

=101*55  Ramm. 

26.        '*          dullbn. 

i  37-83 

10-98 

9-08 

4-87 

35-69 

— =97-90  Bamm. 

29.  Monzoni,  ywh. 

1  38-25 

16*49 

216 

— 

— - 

4-81 

36-70 

— ^  i  0-47=97-88 

SO.        **       brawn 

37-66 

11*61 

7-29 

_^ 

... 

6-33 

36-45 

=98-24  Bamm. 

31.  Bognazka 

37-16 

15*62 

4-85 

5-42 

86-77 

i  0-86=100i)« 

82.  Hadau  (£;ger,  Boh.)  }  39-52 

13*81 

8-04 





1-64 

85*02 

^  4  l-82=98-76 

Bamm. 

8a.Bgg 

i  37-20 

13-80 

8-42 



4-22 

84-48 

4  0-81,  to  1-51= 

99-44  Bamm. 

84.  Bger,  Norway 

85.  Sanford,  Me. 

}S7'88 

14-48 

7-45 

0-45 

... 

4-30 

34-28 

=98*89  Bamm. 

}37*e4 

15-e4 

6*07 

— 

% 

2-06 

S6-S6 

,  li  2-40=99-67 

Bamm 

86.  Wild 

38-40 

10-51 

7-16 

— . 

..^ 

7-70 

85  96 

=99*72  Bamm. 

87   Ala 

i  87-15 

18-44 

6-47 





2-87 

37-41 

^  4  0-93=98-27 

In  analysiB  2,  G.=3-42;  anaL  4^  G.=8-899;  anal  14,  a.=3-228;  anaL  16,  G.=8-374|  *_-. 
22.  G.=3-42;  anaL  23,  G. =3-35;  anal  25,  G.=3-4;  anaL  26.  G.— 8*221;  anaL  27,  G.=3  382; 
•iiaL28,  G.=8-428-3-429;  anaL  29,  G.=8-344;  anaL  80,  G.=3*385;  anaL  31,  G.=8-S78;  anal 
iS,  G.=3-411;  anaL  88,G.=3*436;  anaL  34,  G.=8*884;  anaL  36,  G.= 3 -484;  anaL  86,  G. =3*4 16 
anaL  37,  G.=3-407. 

Analyses  27-37  were  made  by  Bammelsberg,  with  special  reference  to  the  state  of  ozydataonof 
the  iron.   The  oj^genratioe  thus  deduced  by  him  are  as  follows:  (27)  1-8 : 1 :  2-1 ;  (28)  1*5: 1:2-6 
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(389)  1-6: 1:2-6;  (80)  1'6 : 1 :  2'6 ;  (31)  IS:  1 :  2-2,  (32)  1-3 : 1  :  24 ;  (33)1-4: 1  :  2*4;  (84)  1*3:1 
W;  (35)  1-8: 1  :2-3;  (3«)  1-9: 1:  28;  (37)  1-5:1:2-8. 

Idocrase  often  oontains  some  water,  amounting  oocasionallj  to  3  p.  a,  the  presence  of  which  if 
probably  due  to  alteration,  and  henoe  it  is  not  to  be  iudnded  as  part  of  the  protoxjd  bases.  Q 
kagnus  found  (Pogg.,  xcvi.  847)  in  crystals  from  Slatoust,  2*44  1^ ;  from  Ala,  2*98  '6. ;  green 
from  Vesuvius,  0-29 ;  in  another,  2*03 ;  brown^  id.,  1-79.  Magnus  also  obtained  a  little  carbonic 
add :  0-15  p.  a  from  the  Slatoust  idocrase,  and  006  ttom  the  brown  of  Yesuvius. 

Pyr.,  etc* — ^B.B.  fuses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnus  states 
that  the  density  after  frision  is  2'93— 2*946.  With  the  fluxes  gives  reactions  for  iron,  and  a 
Tariety  from  St  Marcel  gives  a  strong  manganese  reaction.  Cyprine  gives  a  reaction  foi  coppei 
with  salt  of  phosphorus.  Partially  deoomposed  by  muriatic  acid,  and  completely  when  the  winini 
has  been  previously  ignited. 

Obs.~Idoara8e  was  first  found  among  the  ancient  ejections  of  Yesuvius  and  the  dolomitic 
blocks  of  Somma.  It  has  since  been  met  with  most  abundantly  in  granular  limestone ;  also  in 
serpentine,  chlorite  schist^  gneiss,  and  related  rocks.  It  is  often  associated  with  lime-garnet  and 
pyroxene.    It  has  been  observed  imbedded  in  opal. 

At  Yesuvius  it  is  hair-brown  to  oUve-greeu,  and  occurs  with  garnet,  mica,  nophelite,  glassy 
feldspar,  etc.;  at  Ala,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crystsJs,  in 
chlorite  schist^  with  diopside,  ripidolite,  etc.  Found  also  at  Monzoni  in  the  Fassa  Valley;  at 
ISgg,  near  Christiansand,  Norway;  on  the  WUui  river,  near  L.  Baikal  (sometimes  called  wUuitif  like 
the  garnet  of  the  same  region) ;  Cziklowa  in  Hungary ;  in  the  Urals  and  elsewhere  at  localities 
above  mentioned. 

In  N.  America,  in  Maine  at  Phippsburg  and  Rumford,  just  below  the  falls,  in  crystals  and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone ;  at  Parsonsfleld,  with  the  same  materials, 
abundant;  at  Poland  and  Sandford  (fig.  263).  la  Mass^  near  Worcester,  in  a  quartz  rock,  with 
garnet,  but  exhausted.  In  2i.  Tork^  i  m.  S.  of  Amityt  grayish  and  yellowish-brown  crystals^ 
sometimes  an  inch  in  diameter,  in  granular  limestone ;  also  at  the  village,  and  a  mile  east  of  the 
Tillage,  of  yellow,  greenish-yellow,  and  yellowish-brown  colors.  In  N,  Jersey^  yellowish-brown  in 
crystals  at  Newton,  with  corundum  and  spineL  In  Canada^  at  Calumet  Falls,  in  large  brownish- 
yellow  crystals  in  limestone  with  brown  tourmaline;  at  Grenville  in  caldte,  in  wax-yellow 
crystals. 

•  For  recent  articles  on  crysL^  see  v.  Koksoharof  *s  Min.  Russl.,  L  92,  u.  192 ;  v.  Zepharovioh,  Ber.  Ak. 
Wien,  xlix.  6,  1864,  both  with  new  measurements  and  figures,  and  the  latter  a  complete  mono- 
graph. Mohs  found  0  A  1=142**  53' ;  v.  Kokscharof,  for  crystals  from  the  Urals  and  Piedmont^ 
142^  46'  10",  and  from  Vesuvius,  142'  46'  32";  v.  Zepharovich,  for  crystals  from  Findel  Glader 
at  2iermatt,  Pfitsch,  and  Vesuvius,  142*'  47'  26';  for  brown  var.  from  Mussa,  and  cryst.  fit>m 
Bymfischweng  at  Zermatt,  142°  46'  18';  for  green  var.  from  Mussa,  142"  45'  29",  and  this  last 
he  takes  as  the  normal  angle  of  the  species.    It  gives  a=0*537541. 

Named  Vesuvian  by  Werner,  from  the  first  known  locality.  Werner  supposed  the  mineral  to 
be  exclusively  volcanic ;  but  oa  this  idea  is  not  expressed,  the  name  is  no  more  objectionable 
than  all  others  derived  from  the  names  of  localities.  The  earlier  name,  Hyacmlhine,  is  bad,  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modem  time.  Haiiy's  later  name,  Idocraae  (sub- 
jective, like  many  others  of  his)  is  from  cFJ  .>,  fsee^  and  Kpao-u,  mixiure,  in  allusion  to  a  resemblance 
between  the  crystalline  forms  and  those  of  other  species.  Nothing  in  its  signification,  or  in  any- 
thing else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word  vemvian 
has  the  objection  of  being  an  adjective  in  form  and  use ;  but  this  is  avoided  by  giving  it  the  min- 
oralogical  termination  above  employed. 

Alt. — Alterations  nearly  as  in  garnet,  with  a  far  greater  tendency  to  becoming  hydrated. 
Crystals  from  Maine  often  have  the  exterior,  though  still  brilliant  and  glassy,  deavable  easily 
frx>m  the  part  below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  larger  faoes,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pseudomorphs  include  steatite,  mica, 
dinochlore,  diopside,  and  garnet . 

An  egeran,  analyzed  by  Ficinus  (Schrift.  Dresd.  Min.  Gks.,  1.  235),  gave  Silica  43*00,  alumina 
14*10,  sesquioxyd  of  Iron  2  40,  ib.  of  manganese  4*00,  lime  3U'U0,  soda  5*33=99-48.  It  is  probably 
in  an  altered  state,  as  Bammelsberg  infers  from  the  description  of  Ficinus. 

The  carbonic  acid  detected  by  Hermann  in  idocrase  from  Slatoust  (anal  28)  is  evidence  of 
ttlteration,  and  this  add  and  alkaline  or  earthy  carbonates  or  bicarbonates  in  solution,  ore  agentt 
by  which  change  is  often  produced. 

Artif.— MitscherUch  has  obtamed  idocrase  by  artificial  methods  (Ann.  Oh.  Phys.,  Ivil  219)* 
Binder,  ftom  a  ftision  together  of  the  constituents;  also  Daubr^  hy  the  Mtion  of  oUorid  « 
fUiooQ  in  yapor  aa  the  required  baaei  (0.  &,  1864|  JnJj,  p^  186> 
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274.  MEIilUTZ!.  Mdlflite  DdamdfL,  T.  T.,  ii.  273,  1796;  FL  BsUante  (its  disooT.  in  \19(fi 
J.  de  PhjB^  IL  456,  1800,  Humboldtilite  MonL  cfc  Gov.,  Prodr.,  375,  1822.  SomenrOlito  Brookt, 
Ed.  J.  ScL,  i.  185,  1824.    Zurllte  BamoncUni,  Breislak  Inst  GeoL,  ill  210,  1818.    Mellilite. 

Tetragonal;  O  A  1-;=147°  15';  a=0-6432.  Observed  planes,  O,  Z,  i4, 
1-ij  ir2.  1-iAl-i,  over  i-i,=65°  30',  1-tAl-i,  ovei 
terminal  edge, =134°  48'.     Fig.  265;  also  others  with 

S lanes  i-2  in  place  of  i-i.    Cleavage :  0  distinct,  J  in 
istinct. 
1     H.=5.     G.=2'9— 3-104.    Lustre  vitreons,  inclining 
u  to  resinons  on  a  surface  of  fraeture.    Color  white  or  pale 

.       , I  J  yellow,  honey-yellow,  greenish-yeUow,  reddish-brown, 

\^^^[jy  /  /  brown.     Translucent,  and  in  thin  laminae  transparent ; 

^  also  opaque.     Fracture  conchoidal — imeven.     jOouble 
refraction  weak,  axis  negative. 

Oomp — (f  fe«4-i  S)'  Si*.  Analyses :  1,  v.  Kobell  (Schw.  J.,  liiv.  293) ;  2-4,  Damour  (Ann.  Ch. 
Phjs.,  UI.  X.  59);  5,  y.  EobeU  (Kastn.  Arch.,  Iv.  313): 

0-38,  te  2-32=10O-2O  KobeH 
0-36=98-35  Damour;  G.  2-9. 
1-46— 98-18  Damour;  G.  2-95. 
1-51 =99-36  Damour. 
0-30,  fl  2-00=ti9-75  KobelL 

No.  3,  yellow  crystals ;  No.  4,  brown  do.  The  massive  gehlenite  of  v.  Kobell  comes  nndor  the 
formula  of  molilite.  Melilite  was  first  analyzed  (but  incorrectly)  by  Carpi  in  1820  (Tasch.  Ifin., 
xiv.  219). 

Pyr.,  etc. — B.B.  fuses  at  3  to  a  yellowish  or  greenish  glass.  With  the  fluxes  the  reaction  for 
Iron.    Decomposed  by  muriatic  acid  with  gelatinizatiou. 

Obs. — HuniboldtUite  occurs  in  cavernous  blocks  of  Somma  with  greenish  mica,  the  crjrBtals 
often  rather  large,  and  covered  with  a  calcareous  coating ;  less  common  in  transparent  lustrooB 
crystals  with  nephelite,  sarcol^'te,  and  pyroxene,  lining  cavities  in  the  rock. 

MeliUie  (fr.  ^fX»,  hcmey\  of  yel'ow  and  brownish  colors,  is  found  at  Capo  di  Bove,  near  Rome,  in 
leucitophyro  with  nepheUte,  phillipaite.  gismondite,  magnetite,  and  small  black  crystals  of  angita 
end  hornblende;  0  A  l-i=147''  9',  v.  Rath  (ZS.  G.,  xviii.  544).  Somervilliie,  which  Descloizeanx 
has  shown  to  have  the  angles  of  this  species,  is  found  at  Vesuvius  in  dull  yellow  crystals. 

ZwlUe  occurs  in  opaque  square  or  octagonal  prisms  in  calcareous  blocks  of  SomniA  with  hum- 
boldtilite; color  whitish  or  asparagus-green;  H.  about  6;  G.=3'27 ;  B.B.  infusible ;  soluble  in 
nitric  acid.   It  is  impure  humboldcilite  (Scacchi,  Jahrb.  Min..  1853,  261).   Named  after  Sign.  Zurloc 

Named  from  /aAt,  honey,  in  allusion  to  the  color. 

Arti£ — Common  as  a  fiirnace  slag,  having  been  observed  in  square  prisms  at  Russera  HaD, 
Tipton,  Dowlea,  Wicks,  etc.,  in  England  and  Wales,  near  St  Etieune  in  fiance,  near  CharleToi  in 
Belgium,  Konigshtitte  in  Upper  Silesia,  Magdosprung  in  the  Harz,  and  Easton,  Pa.  The  following 
are  analyses :  1,  2,  Percy  (Rep.  Brit  Assoc.,  1S4G,  Am.  J.  iSd.,  n.  v.  127) ;  3,  Karsten  (ELBenhaOi 
lii.679): 

Si 

1.  Dudley  3876 

2.  Oharlevoi       87-91 

3.  Konigsberg   89'60 


Si 

£1 

Fe 

ftg 

Ca 

iSa 

1.  Humb^  Somma 

43-96 

11-20 

610 

81-96 

4-28 

S.      " 

40-60 

10-88 

4-43 

4-54 

31-81 

4-43 

1.  JfeL,  a  di  Bove 

39-27 

6-42 

10-17 

6-44 

32-47 

1-96 

4.     "            " 

88-84 

8-61 

10-02 

6-71 

3205 

2-12 

ft.  Mixssive  GehJImiie 

39-80 

12-80 

2-57 

4-64 

37-64 

£1 

*0 

iSLn 

Ag 

Ca 

£      CaS 

14-48 

118 

0-23 

6-84 

85-68 

1-1 1    0-98=99-26  Percy. 

13-01 

0-93 

2-79 

7-24 

31-43 

2-60    8-65=99-56  Persy. 

1260 

tr. 

4-30 

42-85 

S0-65=100  Karstun. 

275.  SPHENOOLASE.    Sphonoklas  v.  Kob^  J.  pr.  Ch.,  xcl  348,  1864. 

Massive,  with  faint  indications  of  a  foliated  structure. 

.  H.=6*6— 6.    G.=3*2.    Lustre  feeble.    Color  pale  grayish-yellow.    Subtranslucent    FrmtOK 
iplinteiy. 

CoMP. — According  to  an  analysis  by  ▼.  Kobell  (I  a): 

Si  40-08        Xl  13-04        *e  4-77        Mn  8-23        Mg  6-25        Oa  26-50ss9»-8t. 
Giving  the  0.  ratio  for  ft,  S,  Si,  11-81  :  610  :  24*57,  or  2  :  1  : 4,  t.  EobeU. 
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Ptil.  sro. — In  the  dosed  tube  yields  no  water.  B.B.  fhses  easily  (at  3)  and  qniet^  to  a  shining 
greenish  glass.  Slightly  attacked  by  muriatic  and  sulphuric  adds ;  but  after  heating,  easily  do- 
oomposod  with  gelatiuization  by  muriatic  acid. 

Obs. — From  Gjellebock  in  Norway,  with  wollastonite  and  the  so-called  edelforsite,  forming 
thin  layers  of  Tarying  thickness  in  a  bluish  granular  limestone. 

Named  from  a^/jy,  a  wedge,  and  xXaco,  Ibrwk,  it  breaking  into  wedge-shaped  pieoes. 

EPIDOTE  GROUP. 

The  species  of  the  Epidote  Group,  enumerated  with  the  formulas  on  p. 
251,  arecharacterized  by  specific  gravity  above  3,  and  therefore  high ;  hard- 
ness above  5 ;  fusibility  B.B.  below  4 ;  anisometric  crystallization,  and 
therefore  biaxial  polarization ;  the  dominant  prismatic  ansjle  112°  to  117° ; 
fibrous  forms,  when  they  occur,  always  brittle ;  colors  white,  gray,  brown, 
yellowish-green,  and  deep  green  to  black,  and  sometimes  reddish. 

The  prismatic  angle  in  zoisite  and  other  orthorhombic  species  is  /A  /;  bnt  in  epidote  it  is  the 
angle  over  a  horizontal  edge  between  the  planes  0  and  i'i,  the  orthodiagonal  of  epidote  corres- 
ponding to  the  irercical  axis  of  eoisite,  as  explained  under  the  latter  species. 

T.  a  Hunt  has  observed  (0.  R,  1863,  Am.  J.  ScL,  II.  xxxvL  426,  xliii.  205)  that  the  high  spe- 
cific gravity  and  hardness  of  the  Epidote  group,  as  compared  with  the  Scapolite,  is  to  be  ascribed 
io  a  more  elevated  or  higher  multiple  equivalent,  or,  in  other  words,  to  a  more  condensed  mole- 
cule. But  the  nimierical  value  of  the  multiplei  or  of  the  relation  between  the  species,  has  not  jet 
been  ascertained. 


276.  EPIDOTB.  Schorl  vert  du  Dauphin^  de  Lisle,  Crist,  it  401,  1783.  Strahlstein  pt 
Wem.,  1788-1800.  ThalUte  (fr.  Dauphiny)  DektmeOL,  Sciagr.,  il  401, 1792,  T.  T.,  ii.  819,  1796; 
IT,  J.  d.  M.,  v.  270,  1799.  Delpblnite  (ib.)  Saussure,  Voy.  Alpes,  §1918,  1796  (=Oisanite  pt) 
Akanticone  (fr.  Arendal)  d^Andrada,  J.  d.  Phys.,  11  240,  1800,  Scherer's  J,  Iv.  1800;=Aren- 
dalite  Karst  (and  Lectnres  of  Blumenbach,  earlier),  Tab.,  84,  74, 1800.  Skorza  Wdlladiian  Miru, 
Karst,  Tab.,  28,  72,  1800,  Klapr.,  Beitr.,  iiu  282,  1802.  Epidote  H.,  Tr.,  iii.  1801.  Pistazit 
Wenu,  1803,  Ludw.  Min.,  Wern.,  iL  209,  1804.  Withamite  (fr.  Glenco)  BrewsL,  Ed.  J.  Scl,  ii. 
218,  1825.  Puschkinit  Wagner,  Bull.  Soc.  Imp.  Nat,  Moscow,  1841.  Achmatit  Herm.,  Yerh. 
IHn.  St  Pet,  1845-46,  202.  Escherit  (fr.  St  Qothard)  Scheerer,  Pogg.,  xcv.  507,  1855.  Beustit 
BreiOL,  B.  H.  Ztg.,  xxiv.  364,  1866. 

Monoclinic.  (7=89°  27' ;  i-2  A  ^-2=63°  8^  0  A  14=122°  2S';  aihie 
=:0-4:8436  :  1  :  0-30719.  Observed  planes:  O;  vertical,  i-i,  i-l,  i-2,  i4, 
f-6;  clinodomes,  ^,  i\  14  j  hemidomes,  |-i,  14,  |-i,  2-i,  3-i,  5-i,  11-i; 
-f^j  -hh  -k-h  -^h  -l-^\  -^h  -3-^',  -5-i,  -74;  hemipyramids,  |,  |,  |,  1, 
-1,-i;  H.-Hl  H,H,H,-3-*;  1-2,-1-2;  9-|;  6-f,-5-|;  3-3,-3-3; 
2-4:;  6-5,  -5-5  ;  7-7,  -7-7;  4-8;  2-i,  -2-i;  -4-4;  5-6,  -5-5  ;  -6-6. 

267 


C>Ai-i=90°33' 
(9Al-i=154  3 
(9A-l-i=15415 
f>AH=l*141 
14  A  14,0V.  (?,=64  38 


i-iA3-i=145°18' 
t-iA5-i=157  29 
i-iA-l=104  48 
i-iAl=10415 
i-i  A -8-3=128  6 


l-iA3^=150°6' 

i4  A  1=145 

l-iA-2-i,ov.O=11013 
lAl,  front,=70i 
lAl,ov.i-z,=109  69J 
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t-i  A -1^=116  18  i^  A  8-3=127  40  -1 A-1,  froiit,=70  2ii 

i-i  A  l.i=115  24  U^  t-2=121  31  -1 A  -l,ov.a,=109  35 

14  A  2-i=133  49  -l-i  A  l-i,ov.  (9,=128  18    3-3  A  3-3,  froiit,=96  IS 

i4  A  -2-i= 134  23  -l-i  A  1-i,  ov.  i4, = 51  42  -3-3  A  -3-3,fron t, =96  4 1 

i^- A-3-i=145  39  -1-t A-l=125  13  i-2 A l-i=102 57 

l-tA3-i=150  6 

;CrYBtal8  usually  lengthened  in  the  direction  of  the  orthodiagonal,  or 
arallel  to  iri ;  sometimes  lon^  acicular.  Cleavaffe :  iri  perfect ;  l-i  less  so. 
'wins :  composition-plane  1^ ;  also  iri.  Also  fibrous,  divergent,  or  paral- 
lel ;  also  granular,  particles  of  various  sizes,  sometimes  fine  granular,  and 
forming  rock-masses. 

H.=6— 7.  G.=3-25— 3*6.  Lustre  vitreous,  on  i-i  inclining  to  pearly  or 
resinous.  CJolor  pistachio-green  or  yellowish-green  to  brownish-green, 
greenish-black,  and  black ;  sometimes  clear  red  and  yellow ;  also  gray  and 
gravish-white.  Pleochroism  often  distinct,  the  crystals  being  usually  least 
yellow  in  a  direction  through  l-i.    Streak  uncolored,  grayish.    Subtrans- 

Sarent — opaque:  generally  subtranslucent.     Fracture  uneven.     Brittle. 
)ouble  refraction  strong :  optic-axial  plane  iA,. 

Var« — Epidote  has  ordinarily  a  peculiar  jellowish-gjeeD  (pistachio)  color,  seldom  found  in  other 
minends.  But  this  color  passes  into  dark  and  light  shades — ^blaok  on  one  side,  and  brown  on  the 
other.  Most  of  the  brown  and  nearly  all  the  gray  epidote  belongs  to  the  species  ZomU;  and  the 
reddish-brown  or  reddish-blaok,  containing  much  oxyd  of  manganese,  to  the  species  PiodrfumtUB^ 
or  Manganepidote;  while  the  black  is  mainly  of  the  species  AUanxU^  or  Gerium-epidote. 

Yar.  1.  Ordinary.  Color  green  of  some  shade,  as  described,  (a)  In  crystals,  {h)  Fibrons. 
(c)  Granular  massive,  (d)  Scorza  is  epidote  sand,  of  the  usual  green  color,  from  the  banks  of  the 
Amngos,  near  Muska  in  Transylvania^  The  Arendal  epidote  {ArendcUtte)  is  mostly  in  dark 
green  crystals;  that  of  Dauphiny  (ThaUUe^  Deiphinik^  Oisanite)  in  yellowish-green  crystals, 
sometimes  transparent,  and  found  near  Bourg  d'Olsans,  in  the  Piedmoutese  Alps.  Fuaehkituii 
includes  pleochroic  crystals  fh)m  the  auriferous  sands  of  Eatharinenburg,  Urals ;  G.= 8*066 ;  color 
emerald-green,  when  viewed  by  transmitted  light  through  l-i,  yellow  transverse  to  tliia ;  named 
after  Puschkin,  a  Russian  senator.  AchmatiU  is  ordinary  epidote,  in  crystals,  from  Achmatovsk, 
UraL    Escherite  is  a  brownish-yellow,  somewhat  greenish  epidote,  from  St  Grothard  (anaL  28). 

2.  The  so-called  Bucklandite  from  Achmatovsk,  described  by  Hermann  (anal  41,  42X  is  blade  with 
a  tinge  of  green,  and  differs  fh)m  ordinary  epidote  in  having  the  crystals  nearly  symmetrica],  and 
not,  like  other  epidote,  lengthened  in  the  direction  of  the  orthodlagonaL  G.=r3-dl.  Hermann's 
BagrcUionUey  from  Achmatovsk,  appears  to  be  essentially  the  same  mineral,  it  agreeing  with  it  in 
angles,  according  to  Hermann  (Bull  Soc.  Nat.  Mosoow,  zxzv.  248,  186 2^  and  having  0.=3*46y 
while  the  original  bagrationite  of  Kokscharof  is  a  variety  of  allanite  (q.  v.).  It  differs  from  the 
bucklandite  in  containing  a  little  cerium  (anal  43). 

3.  WithamUe.  Carmine-red  to  straw-yellow:  strongly  pleochroic;  the  color  as  seen  through  in 
one  direction,  deep  crimson,  in  another  transverse,  straw-yellow;  H.=6— 6*6;  G.=3*137;  in 
small  radiated  groups,  i-i  A -1-1=:]  16",  -l-iAl-i=128''  20'.  From  trap,  at  Glencoe,  in  Ai^le- 
Bhire,  Scotland.    Named  af[<er  Dr.  Witham. 

4.  BeusUie,  Grayish-white  to  ash-gray ;  G. =2*859— 2*877,  Breith.  Breithaupt  gives  tho  anglo 
Ta  P=  1 64'  20',  Ma  P=  llO*  80',  which  are  very  near  0  A  l.»,  and  -2-t  A  l-i.  From  near  Prcdaao 
in  the  Tyrol 

Oomp.— 0.  ratio  for  ll,fi,  Si=l:2:3;  (l-Oa'+f (^e,£l))'Si*;  bemg  lime-wm^tdoie,  the 
mineral  having  for  its  protozyd  portion  almost  solely  lime  (Oa),  bat  oontaining  sesquioxyd  of  iron 
(Fe)  in  place  of  part  of  the  alumina  (£l).  The  results  of  the  larger  part  of  the  analyses  oonfomi 
nearly  to  the  above  ratio,  showing  apparently  that  it  is  the  fu^rmal  ratio.  Several  appear  to  afiTord, 
aocordint:  to  Hermann,  less  fi  and  3i  in  proportion  to  the  6,  giving  different  ratios  between  1:2:3 
and  1 :  1^:  2i ;  but  with  the  sum  of  the  oxygen  of  the  protoxyds  and  sesquioxyds  always  equal  to 
Uiat  of  the  silica.  The  exact  oondition  of  the  iron,  whether  part  is  protoxyd  or  not,  has  not  in  all 
oases  been  ascertained,  and,  therefore,  some  of  the  results  obtained  arenotfiree  from  doubt.  Bam- 
melsberg  observes  that  when  this  point  is  deared  up  the  ratio  1:2:8  will  probably  be  foun^  to 
be  common  to  all 

The  Achmatovsk  "  bucklandite  '*  (anal  41,  42)  gives  nearly  the  ratio  2:3:5;  but  if  the  iroii  bi 
aU  aesquioxyd,  1 :  2*1 :  2*9.    Bammelsberg  says  ti^e  orystalB  may  contain  aome  magnetite. 


Digitized  by 


Google 


ITNISILIOATBS. 


28o 


The  ratio  of  Fe  to  £l  in  most  epidote  m  approximatelj  1 :  2,  as  in  analyseB  1  to  18,  20,  22-31, 
53,  39 ;  but  other  ratios  ooour  between  1 :  2  and  1:6;  and  rarel/  the  amount  of  Fe  is  so  larg>3  at 
to  giTO  nearly  the  ratio  S :  6.  Batio  1 :  2^  is  afforded  by  analysis  19 ;  1 :  3  by  32 ;  1 : 4  by  24-20 
28-30 ;  1  : 5  by  27  ;  1 :  6  by  23.  In  analysis  40,  the  silica  is  much  below  Che  usual  proportion, 
and  the  0.  ratio  for  &,  fi,  Si  is  nearly  3:4:6. 

Analyses :  1,  GeflTkon  (Pogg.,  xvL  483) ;  2,  Kuhn  (Ann.  Oh.  Pharm.,  lix.  873) ;  3,  Baromelsberg 
(2d  SuppL,  48);  4,  id.  (Min.  Ch.,  762);  6,  6,  Hermann  (J.  pr.  Ch.,lxxviU.  295);  7,  Scheerer  (Pogg« 
xci.  378,  xcv.  601);  8,  Eichter  (ib.);  9,  ▼.  Rath  (Pogg.,  xc.  307);  10,  Kuhn  (1.  o.);  II,  Her. 
mann  (J.  pr.  Ch.,  xlilL  36,  81);  12,  Rammelsberg  (Pogg.,  Ixxxiv.  463);  18,  Baer  (J.  pr.  Oh.,  xlviL 
46  H;  14,  Stockar-Escher  (see  Scheerer);  16,  Scheeror  (La);  16,  Hermann  (J.  pr.  Oh.,  IxxviiL 
296);  17,  Scheerer  (L  o.);  18,  19,  Rammelsberg  (I  c);  20,  21,  Kuhn  (1.  o.);  22,  Hermann  (L  c); 
23,  V.  Rath  (Za  G.  xi7.  428);  24,  26-30,  Stockar-Bscher  (Pogg.,  xcv.  601);  26,  Scheerer  (L  a); 
81,  32,  Hermann  (L  c.) ;  33,  Rammelsberg  (Min.  Oh.,  764) ;  34-87,  39,  Hermann  (L  a) ;  88,  Oser> 
sky  (Verb.  Min.  St.  Pet,  1842,  66);  40,  Igelstrom  (CEfv.  Ak.  Stockh.,  18o7,  11);  41,  Hermann  (L 
a);  42,  Rammelsberg  (L  a) ;  43,  Hermann  (Bull  Soc.  Nat  Moscow,  xxxv.  248) : 


1.  Arendal 

2.  " 
8.  " 
4.  " 
6.  « 

6.  « 

7.  " 

8.  " 

9.  " 


sirp. 

paeud, 

pseud. 


Si  £l  9e  liKn 

86-14  22*24  14*29  212 

36-68  21-72  16-72       

37-98»  20-78  17*24       

38-76  20-36  16-36       

87-82  22-86  11-66  S'e  1*86 

86*79  21-24  12*96  "    6-20 

87*69  20*73  16-67        

3W4  26-46  10-88       

37*92  1911  16*66       


Ag  Ca 
2*38  22*86 
0*53  2307 
1*11  23*74 
0-44  23*71 
0*77   22*03 

21-27 

0-41  22-64 

22-62 

0-26   22-68 


fi 


B.  d'Oisans,  gn. 


10. 
11. 
12. 

13.  «* 

14.  ** 

15.  " 

16.  " 

17.  Trayersella,  dark 

18.  "  " 

19.  "  yellow 

20.  Penig,  Saxony 

21.  Geier,  Erzgeb. 

22.  Traversella 
28.  Yal  Maigels,  gy. 
24.  Gutanen,  bnh.-gn. 
26.        " 

26.  Sustenhom,  gnh-^ 

27.  Lole,  ffnh.'in. 

28.  St  Gothard,  EBcheri($ 

29.  "        bnh.-gn 

30.  Kaverdiras,  bnK.-gfL 

81.  Ural,  Schumnaja,  gn, 

82.  AchmatoYsk,  gn. 

83.  "  ^ 
34.            " 
86.            " 

86.  Burowa 

87.  Fttgchkimk 

88.  " 

a9.  Smbohle 


39-85 
37*60 
88*37 
(1)87*78 
(})  37-36 
37-66 
88-00 
67*66 
87-61 
88-34 
38-64 
40-67 
40-08 
3907 
(1)3805 
38*99 
88-43 
38*39 
38-08 
38*28 
37-66 
37*47 
86-45 
37*75 
37-62 
40-27 
36*87 
87*47 
88-88 


21*61 
18-67 
21*18 
21-26 
22-02 
20-78 
20*87 
20*64 
21*76 
20-61 
2198 
14-47 
16*91 
28-90 
26*39 
26*76 
26*40 
28-48 
2774 
27-63 
27-30 
2409 
24*92 
21*06 
18-45 
2008 
18*13 
18*64 
18-85 


16*61       

18*37  te  6*66 

16*85       

1597        

16-67        

16-49        

15*06^^0  1-90 
16*50  An  0*49 
12-52  ^e  8-69 


89-67   18-66   1481        8-25    1*62  20*58 


40.  Jakobeberg^  Swed.    (})  33*81  18-68  12-57  4*85 

41.  AchmatovBk,  **BuckL"  36-97  21-84  10*19  te  919 

42.  "                             88*27  21*25  909  «  5-57- 

43.  «<           ""BagroL"  88*88  2019  9*82  "<  8*82 

•  AnaL  oa  mottrlal  afiw  its  igaitton ;  md 


=100-03  Geffken. 

=98*72  Kuhn. 

=100*85  Ramm. 

2*00=101-62  Ramm. 

2-93=99*32  Hermann. 

2*86=100-3-i  Hermann. 

2*11=100-06  Scheerer. 

2-41=100*20  Richter. 

2-61,  ffa  0-39,  &  0*23 

=98*74  ▼.  Rath. 

=102*52  Kiihn. 

1-68=99*36  Hermann. 

=100-22  Ramm. 

=,  Na  0-41=99*47  Br. 

2*36=99*93  S.-E8cher. 

2*09=99-91  Scheerer. 

208  Mn<r.= 99-64  Herm»n. 

2*06,HOl  0*01 =100-13  Schr. 

2*rt8 =99-92  Ramm. 

2*8-2=98*65  RamnL 

=10i)*2ii  Kiihn. 

2*96  30*00 =101*24  Kuhn. 

4-97   19*11     1*20=99-64  Hermann. 

0*68=100*43  Rath. 

2*02=99-73  S.-B8cher. 

2*06=100*16  Scheerer. 

2-46=99*94  S.-E8cher. 

2-30=99*37  S.-Esoher. 

2-a4=99-66  S.-E8cher. 

2*41=99*76  a-Escher. 

2*33=100*15  S.-Escher. 

1*24=99*40  Hermann. 

3-60=100-11  Hermann 

2  67=100  Ramm. 

2-20,  S^a  0-9 1 =98*86  Herm. 

016,  liln  &-.=99-*26  Herm. 

l-56=s»7**29  Hermann. 

1*44,  Sra,  Li  -2*78=98*60  H. 

,  3»n  9*26,  ]?ra  1*67,  Li 

0*46=98-56  Osersky 

1*23,  Sa  0-6*2,  Mn  tr, 

=99-68  Hermann. 

0-94=100*25  IgelBtrom. 

0*68,  C  0*32=100*33  Herm 

2*00=100  Ramm. 
1*60  La,  6e,  l)i  3*60 

=97*26  HertfaLU 
HOI  with  tliflBiOa 


T)-80  22*15 

1-40  21-19 

0*17  23-68 

0-60  23*46 

22-64 

0*29  22*70 

21*93 

0-46  22*32 

0-60  21*26 

0*43  23*01 

0*27  21*98 


010  24*30 

23-54 

22*76 

23*90 

22*64 

23-68 

22-87 

23*90 

2-219 

22-45 

22-38 

0-89  24*76 

0*53  21-61 

0*40  21*45 

22-06 

6*1     1600 


3*04  26^46 

21*14 

1*07  22*75 

1*98  17  37 
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In  anaL  6,  Q.rzS'St;  anal  6,  G.=3*49;  anal  8  has  the  fonn  of  pyroxene;  anal  9,  G.= 
8*223,  has  the  form  of  scapolite;  anal.  11,  G-.=:3*88;  anal.  12,  G-=3*46),  material  analyzed  afloi 
its  ijj^ition;  anal  16,  G.=8-42;  anal  23,  G.=3-361 — 3*316,  in  the  Grisons;  24,  3373;  -26,  G.= 
3-326;  27,  3-359,  Borderrheinthal :  3*384,  from  Maggiathal;  29,  3*878,  from  Formazzathal ;  30, 
3-309,  Vorderrheinthal;  31,  3'43;  32,  3*83—3-34;  83,  3-48fi;  34,  3*39;  35,3*41;  36,  3  35;  37, 
G.=3*43,  fr.  Werclineivinsk;  39,  3*45,  near  Helsingfors ;  40,  3*61;  42,  3*46. 

P3nr>,  etc. — In  the  closed  tuhe  gives  in  most  cases  water.  B.B.  fuses  with  inturoesoenoe  ai 
3--3'5  to  a  dark  brown  or  black  mass  which  is  generally  magnetic.  Reacts  for  iron  and  sometimefl 
for  manganese  with  the  fluxes.  Partially  decomposed  by  muriatic  acid,  but  when  preTiously  limited, 
gelatinizes  with  acid.  Decomposed  on  fusion  with  alkalme  carbonates.  G.  of  Arendol  epidote 
changes  on  ignition,  from  3*409  to  2*984. 

Oba.— Epidote  is  common  in  many  crystalline  rocks,  as  syenite,  gneiss,  mioa  schist,  honiblendie 
schist,  serpentine,  and  especially  those  that  contain  the  ferriferous  mineral  hornblende.  It  often 
accompanies  beds  of  magnetite  or  hematite  in  such  rocks.  It  is  sometimes  found  in  geodes  in 
trap ;  »nd  also  in  sandstone  adjoining  trap  dikes,  where  it  has  been  formed  by  metamorphism 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  also  occurs  at  times  in  nodules  in  dif- 
ferent quartz-rocks  or  altered  sandstones.  It  is  associated  often  with  quartz,  pyroxene,  feldspar, 
axioite,  chlorite,  etc.,  in  the  Piedmontese  Alps. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyte.  Such  a  rock,  from  Grand 
Matanne  River,  Canada,  having  a  hardness  of  10,  and  G.=3'04,  gave  T.  S.  Hunt,  on  analyaia 
(Logan's  Itep.,  1863,  497),  Si  62*60,  ^cl  12-80,  Pe  9*40,  %  0-7->,  Oa  1410,  Na  0-43,  ign  019= 
99*71,  which  corresponds  to  61-33  epidote  and  38*22  quartz.  A  similar  rock  exists  at  Melbourne 
in  Canada. 

Beautiful  crystallizations  come  from  Bourg  d'Oisans,  Ala,  and  Traversella,  in  Piedmont ;  Zor- 
matt  ill  the  Yalais ;  near  Gutanen  in  the  Haslithal ;  at  Kaverdiras  and  Baduz  in  the  valley  of 
Tavetsch  (the  latter  sometimes  referred  to  zoisite,  but  optically  epidote  according  toDesdoizeaux); 
Monzoni  in  the  Eassa  valley ;  Zillerthal  in  the  Tyrol,  sometimes  in  rose-red  and  greenish  crystals  of 
small  size,  i-esembling  ihulite ;  the  Sau-Alpe  in  Carinthia ;  and  the  other  localities  mentioned  abo^e. 

In  N.  America,  occurs  in  N,  Hamp.  at  Franconia,  crystallized  and  granular,  with  magnetite ; 
Warren,  with  quartz  and  pyrite.  In  Mass.,  at  Hadlyme  and  Chester,  in  crystals  in  gneiss ;  at 
Athol,  in  syenitic  gneiss,  in  fine  crystals,  2  ra.  8.W.  of  the  centre  of  the  town ;  Newbury,  in  lime- 
stone ;  at  Rome,  iiL  hornblende  schist ;  at  Nahant,  poor,  in  trap.  In  Bhode  Island,  at  Cumberland, 
in  a  kind  of  trap.  In  Conn.,  at  Haddam,  in  large  splendid  crystals.  In  K  York,  2.  m.  S.E.  of 
Amity,  in  quartz ;  2  m.  S.  of  Garmel,  Putnam  Co.,  with  hornblende  and  garnet ;  2  m.  S.  of  Gofice's 
Monroe,  Orange  Co.;  6  m.  W.  of  Warwick,  pale  yellowish-green,  with  spheue  and  pyroxene;  al 
Harlem,  in  gneiss,  on  the  banks  of  East  river,  near  38th  St.  In  N.  Jersey,  at  Franklhi,  massive ; 
at  Roseville  in  Byram  township,  Sussex  Co.,  in  good  crystals.  In  Penn.,  at  £.  Bradford.  In 
Michigan,  in  the  Lake  Superior  region,  at  many  of  the  mines ;  at  the  Norwich  mine,  beautifully 
radiated  with  quartz  and  native  copper.  In  Cavada,  at  St.  Joseph,  in  a  concretionary  argillaoeons 
rock  of  the  Quebec  group. 

For  recent  papers  on  cryst.  see  Kokscharof  Min.  Russl.,  iii.  268,  iv.  106 ;  v.  Zepharovich,  Ber. 
Ak.  Wien,  xxxiv.  480,  xlv.  381;  Deed.  Min,  1.  1862;  Hessenberg,  Min.  Not,  III.;  v.  Ba^ 
Pogg.,  cxv.  472. 

Epidote  is  one  of  Haiiy's  crystallographio  names,  derived  from  the  Greek  iKUatn^,  increase^  and 
translated  by  him,  "  qui  i  re9u  un  accroissoment,"  the  base  of  the  prism  (rhomboidal  prism.)  hav* 
ing  one  side  longer  than  the  other.  In  its  introduction  Haiiy  set  aside  three  older  names.  Thai- 
lite  (from  UaAAoi,  oolor  of  young  twigs,  alluding  to  the  green  color)  was  rejected  because  it  was 
based  on  a  varying  character,  color ;  Delphinile  and  ArendcdOe,  because  derived  from  localities. 
But  the  name  I^idote  is  now  so  involved  in  geological  as  well  as  mineralogical  literature  that  the 
bw  of  priority  cannot  well  do  the  justice  demanded  of  it.  Wemer^s  name  Pistaciie  ftt>m  »iffra<««, 
the  pisiachio^ui  (referring  to  the  color)  was  not  proposed  as  early  as  thallite  or  epidote. 

Alt.— Epidote  is  less  liable  to  alteration  than  most  of  the  silicates,  partly  because  the  ircm  it 
contains  is  mostly,  when  cot  wholly,  in  the  state  of  sesquioxyd.  The  analyses  afford  generally 
one  or  two  per  cent  of  water,  which  is  probably  foreign  to  the  species ;  and  in  a  green  mineral 
from  Isle  Royale,  having  l^e  composition  of  epidote,  J.  D.  Whitney  found  6  per  oent  of  watef 
(Rep.  Geol.  L.  Sup.,  1861,  97). 

Artif.— Epidote  has  not  been  found  among  the  crystallizations  of  furnace  slags,  or  formed  In 
the  laboratory  of  the  chemist  It  has  been  a  frequent  result  of  the  action  of  heat  and  steam  on 
ferruginous  sandstones  8xx»mpanying  the  ejection  of  doleryte  and  other  eruptive  rodca;  and 
this  fact  suggests  the  method  by  whidi  it  may  be  artificially  formed. 

276A.  KCELBINGITB.  (Kolbingit  BreiO  ,  B.H.  Ztg.,  xxiv.  398.  Ainigmatit  BreifK,  ib.)  Mono 
dinia    /a/=66'' 31',  OAi-t=59°.    Cleavage  : /perfect;  i-i imperfect ;  i-t  in  traces. 

H.=5'5~6.  G.=:3*599,  8*609,  3*613.  Lustre  vitreous.  Color  greenish  to  velvei  blade 
8tn  ak  pista(^o-green.    Snbtransluoent    Fracture  oonchoidal  to  uneyen. 
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Oomp, — Consists,  according  to  R.  MtUler  (L  c),  largely  of  the  silicates  of  protozyd  of  iron  and 
time. 

Obs. — Occurs  at  Kangerdluarsnk,  Greenland,  with  segirite,  eudialyte,  etc.  «ind  resembles  much 
a  black  hornblende.  Unlike  hornblende  and  the  related  species,  the  crystal  is  oblique  from  an  acute 
edge  (as  in  epidote),  and  the  angles  of  the  prism  are  very  different  Arfvedsonite  differs  in  hay* 
ing  a  celandine-green  streak ;  and  icgerite  a  mountain-groen.    It  may  be  epidote. 

uEnigmcUiie  has  the  form  and  angles  of  koelbiugite ;  butH.=:6— 5-6  ;  G.=3'833— 3-863 ;  the  iron 
in  the  compound  is  sesquioxyd;  and  the  streak  is  reddish-brown.    Probably  altered  koelbiugite. 

277.  PUSDMONTITZ!.  Bod  Magnesia  (fr.  Piedmont)  OronsL,  Min.,  106,  HSS.  Mangaudtse 
rouge  (id.)  Napioney  Mem.  A&  Turin,  iv.,  1790.  Manganese  oxyd^  violet  silidfiro  (id.)  IL,  Tr., 
iv.,  1801.  Epidote  manganesifi&re  (id.)  L.  Cordier,  3.  d.  M.,  xiiL  136,  1803;  H.,  TabL,  1809. 
Piemontisdier  Braunstein  Wem^  Hoffm.  Min.,  iv.  a,  152,  1817.  Manganepidot  Germ.  Pie- 
montit  Kenng.^  Min.,  75,  1853. 

Monoclinic ;  like  epidote  in  form,  and  nearly  bo  in  angles,  i-i  A  -l-i= 
115°  20',  -1-i  A  f  i=:98°  50',  i-iAfi=145°  37\  Cleavage  i-i  perfect,  -1-i 
less  so.     Also  massive. 

H.=6-5.  G.=3-404:,  Breithaupt.  Lustre  vitreous,  especially  bright  on 
id  ;  slightly  pearly  on  other  faces.  Color  reddish-brown  and  reddish- black ; 
in  very  thin  splinters  columbine-red.  Streak  reddish.  Opaque  to  subtrans- 
lucent.     Fragile. 

Oomp — 0.  ratio  for  ft,  fi,  Si=l  :  2  : 8;  (jCa*+|(Mn,  Pe,  Xl))'  §i*;  or  epidote  in  which  a 
large  part  of  the  alumina  is  replaced  by  sesquioxyd  of  manganese.  The  protozyds  may  also  in- 
dade  some  protoxyd  of  manganese  as  well  as  magnesia. 

Analyses:  1,  Sobrero  (Arsb.,  1840,  21S);  2,  HartwaU  (Ak.  H.  Stockh.,  1828,  171);  8,  Geffken 
(Pogg^  xvL  483);  4,  H.  St.  C.  Deville  (Ann.  Oh.  Pliys.,  xliil  13): 


gi 

Si 

J^e 

»n 

Mg 

Ca 

1.  St.  Marcel  37  86 

16-30 

8-23 

18-96 

13-42,  An  4-82,  Sn,  Cu  0-4=:100-66  a 

2            "        88  47 

17-65 

6-60 

14-08 

1-82 

21-6o=100-27  Hartwall. 

8.           "         36-87 

1176 

10-34 

18-25 

22-78=100  Geflfken. 

4.            "         37-3 

15-9 

4-8 

190 

0-2 

22-8  =100  Deville. 

The  last  three  analyses  correspond  nearly  witli  the  epidote  0.  ratio,  1:2:8,  The  mineral  was 
flr«t  analjrzed  by  Napione  (1.  a),  and  next  by  Ck)rdior  (1.  c.). 

Pyr.,  etc.— B.B.  fuses  with  intumescence  at  3  to  a  black  lustrous  glass.  Gives  strong  reactions 
for  manganese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  acids,  but  when  previously 
ignited  gelatinizes  with  muriatic  acid.    Decomposed  on  fusion  with  alkaline  carbonates. 

Obs. — Occurs  at  bt.  Marcel,  in  the  valley  of  Aosta,  in  Piedmont,  in  brauuite  with  quartz, 
greenovite,  violan,  and  tremolite.  Crystals  rather  long  subrhomboidal  prisms,  very  fragile,  and 
having  most  of  the  surfaces  duU. 

278.  ALLANITE.  Crystallized  Gadolinite?  (&.  Greenland)  T.AUan^  Tr.  B.  Soc.  Edinb.,  vL 
346  (read  Nov.  1808)=Allanite  TJumaon,  ib.,  871  (read  Nov.  1810);  PhiL  Mag.,  xxxvi.  278, 
181 1.  Cerin  (fr.  Riddarhyttan)  Hisinger,  Af  h.,  iv.  827,  1815.  Orthit  (fr.  Finbo)  Berz.^  Af  h.,  v. 
32, 1818.  Pyrortliit  (fr.  Kararfvet)  Ben.,  Afh.,  v.  62,  1818.  Bucklandit  (fr.  Arendal),  Levy, 
Ann.  PhiL,  XL  vii.  134,  1824.  Tautolit  (fr.  L.  Laach)  BreUh.,  Schw.  J.,  L  321,  1826.  Uralor- 
thite  Benn.,  J.  pr.  Ch.,  xxiil  273,  1841.  Bagrationit  (fr.  Achmatovsk)  iToAvc/u,  Russiches  Berg. 
J.,  L  484,  1847  ;  Pogg.,  Ixxiii.  182,  1848  [not  Bagrationite  £rerm.,= Epidote].  Xanthorthit  (fr. 
Erikberg)  Henn.,  J.  pr.  Ch.,  xliii.  112,  1848.  Erdmannit  (fr.  Stoko)  Berliri,  Pogg.,  Izxxviii.  162, 
1858. 

Monoclinic,  isomorplious  with  epidote.  (7=89°  1' ;  (9  A  14=122°  50^', 
t.2At-2=63°  58';  a  :  5  :  c=0-483766  :1  :  0-312187.  Observed  planes: 
O;  vertical,  i-i,  i-2,  i4;  clinodome,  14;  hemidomes,  ]-i,  5-i,  -1-i, -2-i, 
^-f,  -S4 ;  homipyramids,  1,  -1, 1-2,  3  3,  -3-3,  2-4,  5-5. 
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0  A  i^=90^  59' 
O  A  l-t=154r  0 
(9A-l-t=154  23 
vi  A  l-i=116  1 
i-i;A-l-t=116  36 
t-iA-l=105  12 


i^*  A  1=104^  Hi' 
i-t  A  3-3=127  52 
i-i  A  -3-3=128  32 
W  A  1-2=121  59 
-1-t  A  1-^=128  23 


\^  A  1-2=144^  64' 
1^*  A  1=125  26 
-l-iA-l=125  50 
1  A  1=70  62 
-1  A  -1,  front,=71  38 
8^  A  8-8    "     =96  M 
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Crystals  either  short,  flat  tabular,  or  lon^  and  slender,  Bometimes  acicular. 
Twins  like  those  of  epidote.  Cleavage :  vi  in  traces.  Also  massive,  and 
in  angular  or  roundea  grains. 

H.=5'5— 6.  G.=3'0— 4*2.  Lustre  submetallic,  pitchy,  or  resinous— 
occasionally  vitreous.  Color  pitch-brown  to  black,  either  brownish,  green- 
ish, grayish,  or  yellowish.  Streak  gray,  sometimes  slightly  greenish  or 
brownish.  Subtranslucent — opaque.  Fracture  uneven  or  subconchoidai. 
Brittle.    Double  refraction  either  distinct,  or  wanting. 

Oomp.,  Var. — ^Tliifl  species,  whQe  closely  like  epidote  in  crystallization,  yaries  much  in  the  re- 
sults of  analyses,  and  also  in  external  appearance.  The  more  prominent  ways  of  variation  are  the 
following:  (1)  The  crystals  are  sometimes  broad  tabular,  and  sometimes  very  long  acicular.  (2) 
The  crystals,  when  well-formed,  often  manifest  no  double  refraction,  as  Desdoizeauz  has  observed. 
(3)  The  amount  of  water  present  varies  firom  none  to  17  p.  c.,  and  the  hardness  and  specific  gravity 
correspondingly,  the  kinds  containing  the  most  water  being  lowest ;  and,  in  some,  G.  not  exceed- 
ing 2*53.  (4)  There  is  also  much  diversity  in  pyrognostic  and  other  chemical  characters,  as  ex- 
plained beyond. 

The  varieties  that  have  been  distinguished  are  as  follows : 

1.  AUanite,  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  5  to  6  wide, 
and  on  indi  or  so  thick.  Color  black  or  brownish-black,  G.=3-50— 3*95 ;  3'58— 3*54,  from  Jotun- 
Fjeld;  3-79,  flora  Snarum,  Norway:  3*53,  from  B.  Bradford,  Pa.,  and  3-935,  from  Bethlehem,  Pa., 
Brush ;  3*84,  from  Franklin,  N.  J.,  Hunt  Named  after  T.  Allan,  the  discoverer  of  the  mineral, 
and  found  among  specimens  from  East  Greenland,  brought  to  Scotland  by  C.  Gieseck^.  Cerim 
is  the  same  thing,  named  by  Hisinger,  having  H.=6;  G.=8'77— 3*8;  lustre  weak,  greasy;  and 
being  subtranslucent  in  thin  splinters. 

Bucklandtie  is  anhydrous  allanito  in  small  black  crystals  from  a  mine  of  magnetite  near  Arendal, 
Norway.  Although  not  yet  analyzed,  it  is  referred  here  by  v.  Rath  on  the  ground  of  the  angles 
and  physical  characters  (Pogg.,  cxiil  281).  That  of  L.  Laach  is  also  shown  to  have  tiie  angles  of 
allanite  by  v.  Rath  (L  c.) ;  the  angles  are  those  cited  above  as  the  angles  of  the  speciea.  Ttiuioiiie 
BreUh.^  is  also  from  the  trachyte  of  L.  Laach,  and  is  probably  the  same  spedes.  Angles :  t-2  A  iri 
=  70"  48'  and  109"  12',  i-t  A  1-t  =  1 14"  80',  1-»A  1=126"  30',  -l-t'A  l-t=128"  37'  and  61"  20'. 
DescL ;  t-2  Ai-2=70"  14',  -1-»A  l-i=51"  62  ,  Breith.     H.=6-5-7.    G.=3-86. 

2.  Uralortkile  is  allanite  in  large  prismatic  crystals  from  the  Dmen  Mts.,  near  Miask.  H.=6', 
G.=3*41— 3'60,  Herm. ;  3*647,  Rainm.  It  is  pitch-black,  gives  a  gray  powder,  and  ia  nearly  an* 
hydrous. 

2.  BagraJUoniU,  Occurs,  according  to  Kokscharof^  in  black  crystals,  which  are  nearly  symmel 
rical  like  the  bucklaudite  of  Achmatovsk,  and  not  lengthened,  like  uralorthite,  in  the  direction  of 
the  orthodiagciial.  Angles  the  same  with  those  of  uralorthite,  after  many  meaanrements  by 
Kok.^harof.  H.=6*6.  G.=8'84,  Koksch.  Streak  dark  brown.  B.B.  intumesoea  and  forms  t 
black,  shining,  magnetic  pearL  In  powder  not  attacked  by  hot  muriatic  add  or  by  boiling  nitrie 
add    Not  analyzed.    Named  after  the  diacoverer,  P.  R.  Bagration.    From  Ajcfamatorak,  Ural 
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llerniann  has  described  and  analyzed  what  he  calls  hagraiioniiey  fVom  Achmatovsk,  which  he 
states  has  the  angles  of  the  backlandite  of  AchmcUovsk,  and  which,  thereforei  is  true  epidote 
(q.  ▼.).    The  analyses  by  Hermann  sustain  this  reference. 

8.  OrOUie  included,  in  its  original  use,  the  slender  or  adcular  prismatic  cr3rstal3,  often  a  foot  long, 
containing  some  water.  But  these  graduate  into  massive  forms,  and  some  orthites  are  anhydrous, 
or  as  nearly  so  as  much  of  the  aUanite.  The  name  is  fh}m  dodif^  tiraighL  The  tendency  to  alter- 
ation and  hydration  may  be  due  to  the  slendemess  of  the  crystals,  and  the  consequent  great  ex- 
posure to  the  action  of  moisture  and  the  atmosphere.  H.=6— 6.  G.=2'80— 3-75 ;  3*63—3*65 
from  Fille-fjeld;  8*646,  fW>m  Hittoroe,  Baamu;  3*378,  Scheerer;  3*69—3*71.  fh>m  Swampscot^ 
Mass.,  Balch;  2*86—2*93,  from  Naes  mine,  10  m.  E.  of  Areudal,  a  hydrous  variety  containing  12 
p.  c.  of  water.    Lustre  vitreous  to  greasy. 

4.  XanihorihUe^  of  Hermann,  is  yellowish  and  contains  much  water,  and  is  apparently  an  altered 
variety;  G.=2*78— 2*9.    Named  from  (uv^jj,  yellow,  and  orOiiU, 

6.  FyrorfhiU  of  Berzelius  is  an  Impure  orthite-like  mineral,  in  long  prisms  of  rather  loose  tex* 
tore,  containing  as  its  principal  impurity  some  carbonaceous  material  (over  30  p.  a),  and  show* 
Ing  this  in  its  burning  before  the  blowpipe.  Named  from  nvp^fire^  and  orthiie.  From  KararfVot^ 
near  Fahlun. 

6.  Erdmannite^  of  Berlin,  Arom  Stoko,  near  Brevig,  is  near  orthite  in  composition.  It  occurs  in 
imbedded  gruiis  and  plates,  with  Q.=:3*l,  lustre  vitreous,  color  dark  brown,  and  is  translucent  in 
thin  splinters.    Named  after  Prof  Erdmann.    Contains  4  to  6  p.  a  of  water. 

AUanite  is  a  eerium-epidote.  But,  besides  a  large  percentage  of  cerium,  it  contains  generally 
the  related  metals,  lanthanum  and  didymium,  with  also,  sometimes,  a  little  yttrium,  nud  rarely 
traces  of  glucinum.  The  condition  of  ozydation  of  the  iron  has  not  been  exactly  determined  in 
most  of  the  analyses,  and  oonspquently  the  results  are  discordant  The  best  determmations, 
according  to  Bammelsbcrg,  afford  approximately,  the  garnet-ratio  1:1:2.  in&tead  of  the  epidote 
ratio  1:2:3,  whence  the  formula  (^  R'+ i  ft)'  Si*.  In  this  formula  ft=:Ca,  Ce,  La,  I)i,  :^e,  with 
sometimes  Mg,  iT,  ftn ;  and  ¥(=^1,  9e.    Analyses  9-1 1  gave  this  oxygen  ratio  to  Genth. 

Analyses:  I.  Allanitb;  1,  Stromeyer  (Fogg.,  xxxii.  288);  2,  Oredner  (Fogg.,  Ixxix.  414);  3, 
Bammelsbcrg  (Fogg.,  Ixxx.  285);  4,Bergemann  (Fogg.,  Ixxxiv.  485);  5,  Zschau  (Jahrb.  Miu.,  1852, 
652);  6,  7,  Scheerer  (Fogg.,  11  407,  465,  Ivi.  479,  Ixl  636);  8,  Hermann  (J.  pr.  Ch.,  xxiii.273, 
xiiiL  35,  99);  9,  10,  11,  F.  Keyser  (Am.  J.  ScL,  IL  xix.  20);  12,  T  S.  Hunt  (Froc.  N.  H.  Soc.  Bos- 
too.  viiL  57). 

ir.  Cerine;  13,  Hisinger  (Afh.  i.  Fys.,  iv.  327);  14,  Scheerer  (1.  c);  15,  P.  T.  Cleve  ((Efv.  Ak. 
Stockh.,  xix.  425,  1862,  J.  pr.  Oh,  zci.  223);  16,  v.  Bath  (Fogg.,  czix.  273);  17,  18,  D.  M.  Baldi 
^Am.  J.  Sci,  IL  xxxiil  348). 

IIL  UraiorthUe;  19,  20,  Hermann  (J.  pr.  Ch.,  xliil  102,  105);  21,  Bammelsbcrg  (Min.  Ch., 
746). 

IV.  Orihite;  22,  23,  Berzelius  (Hisinger's  Min.  Schwed.);  24,  25,  Berlm  (Jahresb.,  xvii.  221), 
36,  27,  28,  Scheerer  (L  c.);  29,  0.  W.  Blomstrand  ((Efv.  Ak.  Stockh.,  1854^  296,  J.  pr.  Ch.,  Ixvl 
156);  30,  P.  Stiffl  (Jahrb.  Min.,  1866,  395);  81,  D.  Forbes  (Edinb.  N.  Fli.  J.,  IL  vi.  112);  32, 
Btrecker  (Christiania  Univ.  Programme,  1854,  Ed.  N.  Ph.  J.,  IL  vl  112);  33,  Zittel  (Ann.  Oh. 
Pharm.,  oxiL  85). 

Y.  XcaUhorihUe  ;  84,  35,  Bahr  and  Berlin  ((Efv.  Ak.  Stockh.,  1846,  86). 

YI.  JErdmannUe;  36,  Berlm  (Fogg.,  Izzzviil  162). 

Si       £l     9e     t^     Mn      Oe     La      l)i      t*      Ca     %  ti 

1.  AUanUe  33*02  16*23 15*10  0*40  21-60 1108 3*0=99*40  a 

2.  •*        37-56  15*99  16*83  0*23     3*19        9-30  0*66  13*60    0*22  1*80=99*27  0. 

3.  "        81*86  16*87    3*68  12*26 21-*27        2*40        1016    1*67  111=10117  B. 

I.         "        33*83  13*61    3*33  12*72  0*82        20*90 9*36    1*40  2*95=99*02  B. 

5.  "        33*41  10*90  20*88  20*73 0*69  10*52 3*12=100*25  Z. 

6.  "  (|)H4*92  15*90  14*98  1*27  13*34        5-80       11*96 -0*93  0-61=99  61  a 

7.  "  (1)84*88  15*95  15-36   13  78         7-80       11*60    0*66   =99*87  a 

8.  «        37*46  18*09  13*84  6*77         9*76        1*60  13-18    1*02  3*40=99-27  H. 

9.  •*  (1)3219  12-00    6*34  10-66  0*61  15*37         8*84 9*14   0*84  1*19,  Na  1*00,  & 

«)*18=08  15  K 
10.        "  (})  82*89  12-49   7*33    9*02  0*26  16*68      10-10       712    1*77  2*49,  ]?fa  0*09,  S 

0*14=99-37  K 
11*         "  (f)  38*31  14-3410*88     7*20 13-42        2*70       11*28    1*28  3-01,  Na  0*41,  g 

1*83=99-06  fL 

12.        "        80*20  13-06 18-26   <r.     16-60        690       11*76  1-70  1*30  Hunt 

|&  Omine      30-17  11-31 20-72   28*19 — 9-12 ^Ou  0  87=: 

100*38  H 
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Si     9e     ]^e  An     Oe     La      tH      t-     Oa     ttg    n 


14.  Oeriie  3206 

15.  "  80-99 

16.  "  31-83 
It.  "  33-31 

18.  Massive  32*94 

19.  DrcUorih,  35*49 

20.  "  34-47 


6-49  25-26 
9-10  8-n 

13-66  10-28 
14-73  

33-60 

18.21  

14-36    8-24 


12-69       

8-69         0-40 
16-82       


13-03  »n  2-87 
7-67        


23-83   2-46 

11-35        1608 

20-89 

21-94 

20-71 

10-85    6-54  

14-79    7-66 


2L 


"        34-08  16-86   7-35     790 


21-88 


22.  OrikUe     86*25 


32  •(»0 
36-24 


23. 
24. 

25. 

26. 
27. 

28. 

29. 

30. 

81. 


83.      " 

35.        "        27-69 
86.  JE^mann.  8 1-85 


14-00 

14-80 

8-18 


83-60  12*58 


34-93 
33-81 


11-42 

12*44 

9-06 


13-48 


1*86 
8-40 


17-89 

19*44 

4-98 


4-56 


1-32 
1-32 


.  8-80 
•  8-44 
.  29-81 


-  20-83 


8-08  1-16  0-60=9>-90  3 
9-08  1-36  0-33=9y-69  0 

11  ^tt  2-70   =99-91  R 

7-85  1-25  1-49,  5ia  vmOd 

=97-713 

7-87  1-47  1-49,  N'a  tmdei 

=99-40  P 

9-23  2-06  200=99  SO  H 

10-20  1-08  1-6G=100n»S 

IlcrmaniL 

9-28  0-95  l-32,Cuirl3= 

99-25  R 

4-87    8-70=97-79  R 

7-84   5-86=9S-72  R 

6-48  0-61  4-.*9,  K,  S'a 

0  61=99  96  B 
9-59  1-GO  8-S4,  it,  JTa 

0-62=100  B 

1-91  10-42  0-86,  0-52=100  OS  a 

1-45     9-42  0-38  338,  £   0-67  = 

98-30  S. 

0-85  11  18  0-50  2-51,  S    0-26= 

0  69  12  04  0-74  8  22  OoflS  ^incL) 
ffaO-14,  it  0-29=100  R 
2-42    9-68  1-20  267,  Na  0*34. 

f:  0  41  =  101-20  a 

1-02    6-68  2-OG  12  •:4,  Xa  0-5*5, 

fro-90,  Be  S-7 1=99-13  P 

9-12  18618-37     (C  t«i> 

Cu  0-54 =99-05  a 

11-24  0-90  2-47,    C     0-28L 

3§fa  f»-24,  K  (»-51  =  lol-71  Z. 

0-59    6  76  -i  16 17-55    (ind.    C) 

=  100-13  R  A  B. 

2-12     2-28  4-9411  46,  C  6-71  = 

100-55  B.  4R 

1-43    6-46   4-28=100  Ber. 


AnalTsis  1,  fVom  Iglorsoit;  2,  G.=3*79,  firom  Knix,Tharmgia;  8,  O.  ratio  1:1:2,  from  Ches- 
ter Co.,  Pa.;  4,  from  West  Point,  N.  Y.;  5,  G.=8-4917,  near  Dresden;  «,  near  Jotunfjeld;  7, 
Snanim;  8,  G  =3-48— 3-G6,  from  Werchoturie,  Ural,  the  so-called  bucklandite;  9,  G.=3-7S2, 
H.=5'5,  pitch-black,  no  deavage,  from  Orange  Co.,  N.  Y.;  10,  G.=3-831,  H.=6,  pitch-blade, 
from  near  Eckhardt's  furnace,  Berks  Co.,  Pa.;  11,  G.  =8*491,  H.=5,  bnh.-bk.,  Bethlehem,  Xorth- 
ampton  Co.,  Pa.;  12,  G.=3'84,  Franklin,  N.  J.,  in  magnetic  iron. 

13,  G.=8-77--3-8o,  Bastnaes;  14,  Riddarhyttan ;  15,  G.  =4-108— 4-103,  O.  ratio  4  :  3:7;  16» 
G.=3-983,  from  L.  Laach;  17,  18,  G.=3-69— 8-71,  jet-black,  massive,  from  Swampscot,  Mass. 

19,  20,  G.=3-41 -3-647,  from  Miaak,  m  the  Ural;  21,  G.=3-647,  Miaak. 

22,  G.=3  288,  Pahlun;  23,  Pinbo;  24,  25,  G.=3-5,  Ytterby;  26,  G.=8-63-3-65,  Fillcfjeld; 
27,  28,  G.=3-373,  Ilitteroe;  29,  Wexio,  Sw.;  80,  G.=3-44— 8-47,  pitch-bk.  to  bnh.-bk.,  iu  syenite 
near  Woinhoim ;  :M,  32,  G.= 2*86— 2-93,  gnh.-bk.,  Naos  mine,  Norway,  in  a  granite  containing 
both  orthodase  and  oligoclase;  33,  Naos  mine,  near  Arendal;  34,  G.=2'78,  yellow,  Eriksbez^g; 
85,  G.=2-88,  black,  Kullborg;  86,  Stoko,  in  the  Langcsund  fiord,  near  Brevig,  G.=3-l. 

Rammelsberg  found,  on  examination,  that  the  Hitccroe  orthite  contained  Fo  8*16  and  te  8  SO, 
and  thus  deduced  for  the  mineral  the  0.  ratio  1:1:2.  The  oerine  of  Bastnaes  contained,  acoord- 
ing  to  Damour,  1*74  p.  a  of  water. 

The  pyrorthtte  aflfordcd  BerzeUus  (I.  c.)  Si  10-43,  £l  3-69,  ^e  608,  l^n  1-39,  Ce  13*92,  ^  4'87, 
Ca  1-81,  i^  26*50,  carbon  (by  loss)  31'41. 

Pyr.,  etc.— Somo  varieties  give  water  in  the  dosed  tube.  B.B.  fhses  easily  and  sweUs  op 
(F.=2-5)  to  a  dark,  blcbby,  magnetic  glass.  With  the  fluxes  reacts  for  irou.  Most  varietief 
gelatinise  with  muriatic  add,  but  if  previously  ignited  are  not  decomposed  by  ada 

Obft.— Occurs  iu  albitio  aud  oommou  foldspathic  granite,  syenite,  zircon-syeuite:,  porphyrf,  white 
limostone,  and  often  in  mines  of  magnetic  iron.     AUamie  occurs  In  Greenlandi  in  granite ;  al 
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Oriffel,  in  Scotland,  in  small  crystals;  at  Jotun  Fjeld  in  Norway,  in  a  kind  of  porphyry,  and  at 
Snarum,  in  albite,  along  with  rutile  and  apatite ;  at  Plauensche  Grund,  near  Dresden ;  in  granite 
near  Snhl  in  the  Thuringerwald.  CeriM  ocoars  at  Bastnas  in  Sweden  with  hornblende  and  chalco- 
pyrite.  OrOiiie  occurs  in  acicular  crystals  sometimes  a  foot  long  at  Finbo  near  Fahlun,  and  at 
xtterby  in  Sweden;  at  Skeppsholm  near  Stockholm,  in  black  yitreous  masses  disseminated 
through  gneiss ;  also  at  Erageroe,  Hitteroe,  and  Fille  Fjeld  in  Norway ;  at  Miask  in  the  UraL 
UraiorOUU  occurs  with  small  crysuls  of  zircon  in  flesh-red  feldspar  at  Miask  in  the  Ural. 

In  Mass.j  at  the  Bolton  quarry ;  at  St.  Boyalston,  in  boulders ;  in  Athol,  on  the  road  to  West* 
minster,  in  gneiss:  at  Swampscot,  near  Marblehead.  In  Omn.,  at  Allou^s  vein,  at  the  gneiss 
quarries,  Haddam.  In  K.  Tork^  near  W.  Point,  in  tabular  oryst. ;  Moriah,  Bssex  Co.,  with  magne^ 
ite  and  apatite,  some  cryst  8-10  in.  long,  6-8  broad,  and  1-2  thick ;  at  Monroe,  Orange  Co.  In 
Ji.  Jeneyj  at  franklin  with  feldspar  and  magnetite.  In  Fmn.,  at  Sl  Mountain,  near  Bethlehem, 
in  large  crystals;  at  E.  Bradford  in  Chester  Co.  (called  orthite,  (t.=:3-5,  anaL  8):  at  Easton, 
Nort£impton  Co. ;  near  Eokhardt's  fUmace,  Berk's  Co.,  abundant  In  Canada^  at  St.  Paul's,  0. 
W.;  Bay  St  Paul,  0.  E.;  at  Hollow  lake,  head-waters  of  the  a  Muskoka  (a.=3-256-3'288, 
Chapman). 

On  ciyat,  see  Suokscharof;  Min.  RussL,  ill.  344,  iy.  37 ;  t.  Rath,  Pogg.,  cxiiL  281,  ZS.  G.,  xyL 
25ft. 

Alt* — ^The  hydrous  varieties  of  allanlte  or  orthite  are  properly  altered  forms  of  the  species. 
They  often  contain  carbonic  add.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  cerium 
proceed  at  times  from  ihe  alteration  of  allanite. 

At  SUlbohle,  in  Finland,  there  are  crystals  of  allanite  haying  an  epidote  nucleus,  and  crystals 
of  epidote  having  a  nucleus  of  allanite,  apparently  indicating  that  a  change  had  taken  place  lh>m 
one  to  the  otiier. 


279.  MUROMONTITB.    Kernd^  X  pr.  Oh.,  zliil  228,  1848. 

Amorphous ;  without  any  trace  of  crystaUization.    In  grains. 
H.=7.     G.=4r'263.    Lustre  vitreous  or  slightly  greasy.    Color  black  or 
greenish-black. 

Oomp.— Apparently  related  to  allanite^  but  eontainiug  much  yttrium,  and  little  aluminum  or 
eeriam.    Analysis:  Kemdt(L^a): 

Si       &     Be      i*e       An     Oe     ta       t       Oa     ftg     JTa      &    fi&loss. 
31-09    2-24    5-52     11*23    0*91     5-64    3*54    3714    0*71    0*42    0*65    017    0*85 

Oba^— From  Kauersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge. 
Named  from  a  Latin  rendering  of  Mauersberg. 

279A.  BODSNiTB  BreWk,  Pogg.,  Izii  273,  1844^  Kersten,  ib.,  Mu.  135,  Kemdt,  J.  pr.  Oh.,  zliil 
319.  Belated  to  muromontite  in  composition,  and  in  containing  more  yttrium  than  cerium,  but 
has  a  larger  percentage  of  alumina  and  lime,  and  no  gluchus  and  is  hydrous.  Oomposition  ac- 
cording to  EJemdt  (L  a) : 

Si        £1        j*e      An      Oe      La       t       Ca     Ikg     JTa      &       a 
26-12    10-34    12-05    1'62     10*46    7*57     17-43    6*82    2*34    0*84    1*21    8*82=100. 

From  Boden,  near  Marienberg,  with  muromontite. 

27  9B.  MiCHAELSONiTB  DaruL  An  orlkUe-Uke  mineral  occurring  near  Brevig  with  meliphanite, 
containing,  like  muromontite,  little  alumina  and  some  gludna,  afforded  Michaelson  and  Kobe] 
((Efr.  Ak.  Stockh.,  1862,  505): 

Si       Si     Fe      2r     Be       Ce    La»  iM    t'      ftg      Oa      JTa      fi 
1.  29*21    2-81    6*42    6-44    4*27      9*79    15*60    1*63    0*45    14*93    2*45    5*50=98*41  IGch. 

2   88*80  17-51  11*47    14*12    149     *-.      16*06    — ^    NobeL 

In  anaL  2,  Nobel  obtained  also  0*83  p.  c.  of  a  precipitate  by  means  of  8  H.  H.=4— 6 ;  G.=8*44 ; 
in  thin  splinters  transparent  to  translucent;  lustre  vitreous;  amorphous.  It  differs  fh>m  mmo 
monlate  in  containing  but  little  yttria. 

19 
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aSO.  ZOISmi  Saualpit  (fr.  tho  San-Alpe  iii  Oarinthia)  v.  Zoia^  and  OirmtTium  MimQlcgii*^ 
before  1806,  Klapr^  Beitr.,  iv.  179,  1807.  Zoisito  (fr.  Carinthia)  TTem.,  1805.  Var.  of  Epidote 
H^  J.  d.  M.,  xix  365,  1806,  Bemhardi,  Moira  Efem.,  iiL  24,  1807.  Illuderit  Z«wjA,  Syst  Tab. 
p.  \y.  1806.  lime-Epidote.  Zoiidte,  8p.  distinct  from  Epidote,  Brooke^  Ann.  PhiL,  IL  y.  382, 
1828.    Thulite  Brooke^  Cryst,  494,  1823.    Unionite  Sitliman^  Am.  J.  Sci.,  IL  viiu  384. 

Jade  (fr.  near  L.  Geneva)  ff.  B.  de  Saussure,  Yoy.  Alpes,  i.  §  11*2,  17.^0.  Bitteretein,  Schweifr 
flriflche  Jade,  Eop/ner,  Mag.  Helvet,  L  291,  Bergm.  J.,  448,  1788.  Nephrite  pt  Wem.  Leh- 
manite  Delameih,,  T.  T.,  u.  354.  Jade  tenace.  Jade  de  Saussure,  ff^  Tr.,  iv.  1801.  Saufisurite 
T.  de  Saussure,  J.  d.  M.,  xix.  206.  1806.  Var.  of  Zioiaite  T,  &  ffutU,  Am.  J.  Sd.,  IL  xx?.  431. 
1858,  xxvii.  336,  1859. 

Orthorliombic.  I A  7=116°  40',  0  A  1-1=131°  lY ;  « :  *;  c=11493 :1: 
1*62125.  Observed  planes :  vertical,  ij  i-i,  i-t,  i-J,  t-2,  i-f,  t-5,  1-4 ;  domes. 
1-i,  ^t ;  octahedral,  i,  2-4 ;  |-6. 


iJ 


III 


I\  « 


«/ 


/Ai-i:. 

7A  1-2= 
t-i  A  i-5= 
i-l  A  i-2= 
i-2  A  e-2= 
i-3  A  i-5, 
i-5  A  t-5, 
1-J  A  1-?, 
1-t  A  1-t, 
i-i  A  1-1= 
i-i  A  i-i= 

iAi= 


=12P  40',  meas. 
=165  29 
=151  37 
=162  51 
=145  42 
front, =56  46 
side, =123  14 
top, =109  20 
top, =80  3 
=125  20,  meas. 
=120  14 
144  57,  DescL 


Tennessee.  Tennessee.  'Pi^re  272,  observed  form,  the  right  1 

and  t-2,  and  t-5  wanting,  and  planes  oTi 
left  side  of  summit  nearly  obsolete ;  271,  the  normal  form  as  deduced  from 
272.  Crystals,  lengthened  in  the  direction  of  the  vertical  axis,  and  verti 
cally  deeply  striated  or  furrowed.  Cleavage  :  i-t  very  perfect.  Commonly  in 
crystalline  masses  longitudinally  furrowed.     Also  compact  massive. 

H.=6--6*5.  G.=3'll— 3*38.  Lustre  pearly  on  i-t ;  vitreous  on  surface 
of  fracture.  Color  grayish- white,  gray,  yellowish,  brown,  greenish-p^y, 
apple-green ;  also  peach-blossom-red  to  rose-red.  Streak  uncxMored.  Iraiis- 
parent  to  subtranslucent.  Double  refraction  feeble ;  optic-axial  planer; 
bisectrix  positive,  normal  to  i-l ;  Descl. 

Var.— A  LiiiE-ZoiBiTB.  1.  Ordinary.  CJolors  gray  to  white  and  brown.  /A/inZ.of  Sanalpe 
lie*  48',  Breith.;  of  Moravia,  117'  5',  A.  Weisbach,  the  crystal  the  rhombic  prism  /  with  th« 
planes  f-2  and  H  and  basal  cleavage  at  right  angles  to  /  distinct  For  Z.  of  Raoris,  G. =3*226, 
Breith. ;  of  Saualpe,  3-345,  id. ;  of  Moravia,  3-336,  id. ;  of  Faltigl,  3-381,  id. ;  of  Titiribi,  N.  Gre 
nada,  3*381,  id.     Unionite  is  a  very  pure  zoisite. 

2.  Boae^ed,  or  ThidiU,  G.=.S124 ;  fragile ;  dichroism  strong,  especially  in  the  direction  of  tlw 
▼ertical  axis ;  in  this  direction  reddish,  transversely  colorless. 

B.  Ldie-Soda  Zoisitb  ;  Saussuhite  (in  part).  The  original  sanssnrite,  Unm  the  vicinity  ol 
Lake  Geneva,  is  a  fine-grained  compact  zoisite,  as  shown  by  Hunt,  both  by  the  specific  ^^nvitj 
and  the  composition.  G.= 8-261,  fr.  the  vidnity  of  Lake  Geneva,  de  Saussure;  8*365— Ji*383 
Hunt;  3-227,  Fikenscber;  H.=6*5— 7  ;  color  pale  bluish-green,  greenish-gray,  to  wliite  or ncarl; 
io ;  very  tough.    Hiitlin  and  P&fflus  have  described  a  saussurite  which  oocura  with  serpeotiii 
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h  the  Sdiwanwald  (anal.  28).    It  was  partly  altered,  and  had  the  loir  hardness  8*6,  with  Q.= 

i-ie. 

Oomp.— A  lime-epidote,  with  little  or  no  iron,  and  thus  differing  from  epidote.  Foimula  (^Oa 
+f  £l)'3i*=Silica  89  9,  alnmina  22*8,  lime  37-8=100.  The  amount  of  sesq^iozyd  of  iron  varies 
from  0  to  6*33  p.  & ;  if  much  more  m  present,  amounting  to  a  sixth  atomicallj  of  the  protoxjd 
bases,  the  compound  appears  to  take  the  monodinic  form  of  epidote,  instead  of  the  orthorhombic 
ofzoisite. 

SaussurUe^  aooording  to  the  analyses,  has  the  O.  ratio  for  ^  fi,  i^i=l  :  2  :  3|,  instead  of  1  :  2  :  3, 
and  it  appears  as  if  this  was  another  case  in  which  an  increase  of  silica  accompanies  the  increase  of 
alkali  in  the  bases.  Both  Hunt  and  Fikensclier's  analyses  give  the  0.  ratio  2  :  3^  for  the  sesquioxyds 
and  silica.  Hunt's,  however,  has  an  excess  of  protoxyds.  Id  a  second  analysis  by  Hunt  (see  belowX 
the  specimen  contained  mixed  talc,  amounting  to  10  or  12  p.  a ;  and  if  the  magnesia  in  the  first, 
and  in  Fikenscher's,  is  due  in  part  to  talc,  this  would  subtract  from  the  silica;  and  but  a  small 
reduction  in  this  way  would  make  the  ratio  1:2:3. 

Analyses:  1,  2,  Klaproth  (Beitr.,  iv.  179,  v.  41);  3,  Bammelsberg  (Pogg.,  a  138);  4,  Bucholx 
(GehL  J.,  I  200);  6,  Qeffken  (Epid.  AnaL  Dissert.  Jenae,  1824);  6,  Bammelsberg  (L  c.);  7,  Geff- 
ken  (L  c.);  8,  Hermann  (J.  pr.  Ch.,  xliiL  35);  9,  Stromeyer  (Unters.,  378);  10,  Rammelsberg  (L 
c.);  11,  Richter  (Haid.  Ber.,  iii.  114);  12,  Bengert  (Ramm.  Min.  Ch.,  1020);  18, 14,  Rammelsberg 
(I  c,  751);  15, Bernard  (J.  pr.  Ch.,  v.  212);  16,  Kiihn  (Ann.  Oh.  Pharm.,  lix.  373);  17,  Rammels- 
berg (L  c) ;  18,  Brush  (Am.  J.  Sd.,  II.  xxvl  69) ;  19,  Thomson  (Min.,  i  271) ;  20,  Genth  (Am.  J. 
Sci.,  IL  xxxiiL  197) ;  21,  Trippel(ib.) ;  22,  C.  Gmelm  (J.  pr.  Ch..  xliii.) ;  23,  Berlm  (Pogg.,  xlix.  539) : 
24)  Pisani  (0.  R.,  Ixil  100);  25,  Bouhmger  (Ann.  d.  M.,  IIL  viil  169);  26,  T.  S  Hunt  (Am.  J. 
ScL,  IL  xxvil  345) ;  27,  Fikenscher  (J.  pr.  Ch.,  Ixxxiz.  456) ;  28,  HuUin  and  A.  v.  Pfaffius  (Kenng., 
Ueb.,  1861,  76): 

Si        £1         9e     tig     Ca        fi 

=98  Klaprotli. 

=98-5  Klaproth. 

2*09=9»'84  Ramm. 

2'00=i99-50  Buchola. 

— ,  Mn  7-55=100-50Geffk, 

2*06l=99-o8  Ramm. 

— ^,Mnl  •78=101-92  Geffk. 

1-69=  10005  Hermann. 

0-95,  JinO-l7  =  100-18Str. 

2*04= 98-82  Ramm. 

1-22= 10 1-39  Richter. 

2-87=9918  Reugert. 

3-67 =99-56  Ramm. 

3-18,  i.  0-91=90-98  Ramm. 

,  k  1-50 =98-55  Besnard. 

0'42=99-81  Kuhn. 
2-25=99-83  Ramm. 
2-22=100-89  Brush. 
1-71=99-34  Thomson. 
0-71,   Mn   0-19,  Cu  024= 

99-20  Geuth. 
0-26=99'22  TrippcL 
0-64,   ^a  1-89,   Mn   1*63^ 

99-l.s  Gmelin. 
1*32,  Hn   1-05*,  V  0-22= 

98*53  Berlin. 
8-70=100-65  Piaanl 

— ,  ft  1-6= 100-6  Boulang. 
0*35,  j^a  3-08=10004  Hunt 
0-71,  ]fla  4-23=99-68  Fik. 
3-83,  ]^a,  ft  3-83  Hutliu. 


1.  Saualpe,  gtiK-gy. 

45 

29 

3 

21 

2.        "       rcOL-whUe 

44 

32 

2-5 

— . 

20 

8. 

40-64 

28-39 

3-89 

0-57 

24-26 

4.  Fichtelgebirge 

40-25 

30-25 

4-50 

22-50 

6. 

40-03 

29-83 

4-24 

^» 

18*85 

6.             " 

4032 

29-77 

2*77 

0-24 

24-35 

7.  Faltigl,  Tyrol 

40-74 

28-94 

5*19 

4-75 

20-52 

8. 

40-95 

30-34 

5*51 



21-56 

9.  Sterzing,  Tyrol,  white 

89-91 

31*97 

2-44 

0-89- 

23  85 

10. 

40-00 

30-34 

2*06 

0-23 

24-15 

11.  Fasseyrthal  Tyrd 

40-57 

82-67 

6-11 



20-82 

12.            »»             "  gyK-white  39-56 

27-64 

8-00 

1*11 

25-00 

13.  Thai  Fusoh,  ytoK-gy. 

41-92 

27-09 

2-94 

1*21 

22-73 

14.  ML  Rosa,  ^n^ 

42*35 

28-30 

8*08 

0-56 

21-60 

15.  Groesarlthal,  Salzburg 

40-00 

26-46 

633 

3-60 

20-16 

16.  Zwiesel  Bav. 

40-G2 

29*18 

6-19 

0-73 

22-67 

17.  Goshen,  Mass. 

40-06 

30*67 

2-45 

0-49 

23-91 

18.  Unionville,  Pa.,  Uni(miie 

40-61 

88*44 

0-49 

ir. 

24*13 

1 9.  Williamsburg,  Mass. 

40-21 

25-59 

855 

23-28 

20.  Polk  Ck).,  Tenn.,  yy.,  fftih. 

4004 

30*63 

2-28 

ir. 

25-11 

21.          "      « 

43-20 

29-60 

2-88 

0-56 

22^2 

22.  Tellemark,  ThiUk 

42-81 

31-14 

2-29 

18-73 

23.  Aiendal,          « 

40-28 

81-84 

1-54 

0-66 

21-42 

24.  TraverselUs     » 

41-79 

31-00  *e  1-96 

2-48 

19-68 

25.  Oreza,     Saussuriie 

43-6 

820 

2-4 

21-0 

26.  L.  Geneva,        " 

43-59 

27-72 

2-61 

2-98 

19-71 

27.          "               " 

45-84 

30  28^0 1-37 

3-88 

13-87 

28.  Bdiwanwald,   *• 

42-64 

31-00*0  2-40 

5-73 

8-21 

^  Soda  and  potash.      ^  Kftde  Mn' O*  by  Berlia. 


In  anal  8,  a.=S-853;  anal  6,  G.=3  86l;  anal  10,  G.=3-352;  anal  18,  G.=3-251;  14,  Q.= 
3-280-,  17,  G.=3'S41;  18,  G.=3*-299;  20,  G.=3-344)  some  spedmens  phikish;  28,  G.=3-34; 
24.  G.=3H)2,  H.=6'5;  26,  G.=8-3— 3*4,  H.=7,  the  mineral  horn  the  valley  of  the  Rhone  Ir 


Switzerland,  or  the  region  of  Ik  Geneva;  27,  G. 


valley 
=8-227,  same  loa ;  28,  G.=S-16. 
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AxmL  20  is  of  the  Bane  mmeral  that  was  analyzed  by  Mallet  under  ^e  name  idoenm  (Am.  d 
8cL,  n.  xz.  85).  In  anal  28,  118  of  the  silica  was  separated  as  aoluNe  silioa.  Hunt  obtained  foi 
another  specimen  of  saussurite  containing  much  talo  (which  was  so  disseminated  through  it  that 
separation  was  im^pssible)  ^i  48*10,  3kl  26*34,  Fe  3*30,  Ca  12*60,  lilg  6**76,  J^Ta  S'5fi,  iga.  0-66= 
100*31.  If  all  but  3  p.  c.  of  the  magnesia  (the  amount  in  anaL  26)  belonged  to  tbe.tak^thi 
amount  of  talo  present  would  be  1 1  p.  a 

Pyr^  etc.— B.B.  swells  up  and  flises  at  3 — 8 '6  to  a  white  blebby  mass.  Not  deoompoBod  bj 
acid ;  whcD  previously  ignited  gelatinizes  with  muriatic  acid. 

Obs.— This  species  was  instituted  by  Werner  in  18o6,  first  united  to  epidote  byHaujand 
Bemhardi  independently  in  1806,  and  separated  again  fVom  epidote  on  crystallographio  grounds  b; 
Brooke,  in  1 823.  I>escloizeauz  has  confirmed  Brooke's  conclusion  by  optical  ezaminatioDS,  and  fim 
tber  has  shown  that  the  crystallization  is  orthometric,  instead  of  dinometria  Thulite  is  referred  to 
the  species  by  Desdoizeauz,  together  with  the  lime-epidote  from  most  of  the  localities  naentioned 
in  connection  with  the  analyses.  The  angle  t-2  A  t-i  in  thulite  is  near  152%  Brooke  remarki 
upon  the  isomorphism  of  the  species  with  eudase. 

Zoieiie  was  so  named  after  Baron  you  Zeis,  from  whom  Werner  received  his  first  spedmens; 
and  TkuUtet  after  Thule,  an  ancient  name  of  Norway. 

The  original  zoisite  is  that  of  the  Saualpe  in  Garinthia.  Other  localities  are  as  mentioned.  The 
gray  mineral  of  Fichtelgebirge  in  Baireut,  was  referred  here  by  Bemhardi  (L  c,  1806X  and  both 
to  epidote.  Thulite  occurs  at  Souland  in  Tellcmark,  in  Norway,  with  bluish  idocrase  (cyprine\ 
yellowish-white  garnet,  epidote,  and  fluorite;  also  at  the  iron  mine  of  Elodebei^g  near  Arendal; 
and  at  Traversella  in  Piedmont,  forming  small  veins  with  talo  and  actinolite  in  granite. 

Saussurite  forms  with  smaragdite  the  euphotide  of  the  Alps,  a  rock  which,  as  a  result  of  glader 
action,  is  widely  distributed  in  boulders  over  the  valley  of  the  Rhone,  and  the  country  about  Lake 
Geneva ;  the  boulders,  as  ascertained  by  Prof.  Guyot,  were  derived  from  the  chain  of  the  Sassgrat, 
through  the  valley  of  the  Sass,  and  are  distributed  to  a  distance  of  160  m.  fh)m  this  place  of  ori- 
gin. Found  also  in  serpentine,  in  the  Schwarzwald,  but  more  or  less  altered  (anaL  28).  Hunt 
showed  that  botii  tho  very  high  specific  gravity  aud  composition  identified  the  mineral  with  lois* 
ite.  (For  other  minerals  that  have  passed  under  the  name  of  saussurite,  see  Gramet,  Meiooite, 
liabradorite.) 

In  the  United  States,  found  in  VermoTif^  at  Willsboro,  in  columnar  masses ;  at  Montpelier,  bluish- 

gay  along  with  caJcite.  in  mica  schist.  In  Mass,,  at  Chester,  in  mica  schist ;  at  Goshen,  Chesterfield, 
insdale,  Heath,  Leyden,  Williamsburg,  Windsor.  In  C(mn,t  at  Milford.  In  Penn,,  in  W.  Brad 
ford  and  W.  (ioshen,  Chester  Co.;  m  Eennet  township  and  K  Marlboro;  at  Unlouville,  white 
(Unioniie)  with  corundum  and  euphyllite.    In  TVnn.,  at  Ducktown  copper  mines. 

Neither  zoisite  nor  epidote  has  yet  been  found  among  fhmaoe  or  laboratory  products. 

On  cryst,  B.  A  M.,  p.  306 ;  DoscL,  Min.,  I  23a  The  crystal  figured  above  by  the  author  (and 
fVom  the  cabinet  of  Prof.  Brush)  is  i  in.  long,  but  was  attached  by  one  side  to  a  large  ioiperfect 
crystal,  and  hence  its  planes  were  irregularly  developed.  The  left  l-{  and  2-4  were  minute  and 
somewhat  rounded.  The  angle  /a  t-i  by  Descloizeaux*s  measurement,  is  1 2  T  40',  as  given  above ; 
Desdoizoaux  obtained  also  for  t-t  At-2=162"  20',  i-i  A^-i,  top,  =  120**  nearly;  for  «  A  »-2=107'  13', 
whence  t-2A».2=146'  34',  and  Miller  found  107*  12',  whence  145"  36'. 

Zoisite  is  closely  isomorphous  with  epidote.  If  the  figure  266  under  epidote  (p.  28)  is  placed 
with  the  lon^r  planes  vertical,  it  then  represents  very  nearly  the  form  of  zoisite ;  the  angle  of  thi« 
prism  i-^Al-i  is  115"  24',  and  -1  A -1=109''  35';  and  correspondingly,  the  prismatic  angle  of 
Boisite  is  116°  40',  and  the  brachydome  1-1  has  the  summit  adgle  109^  20'.  The  position  given 
the  crystals  of  epidote  by  Hady  hsB  therefore  a  crystallogenic  interest,  and  the  name  he  applied  to 
the  species  peculiar  signifioanoe. 

280A.  JADXHTB.    Nephrite  or  Jade  pt.    Jadeite  Damufur^  0.  R.,  Ixi.  360. 

Massive,  with  traces  of  a  foliated  columnar  structnre  on  a  surface  of 
fracture. 

H.=6-5-7.  G.=3-33-3-35,  fr.  China,  Damour:  3-32,  fr.  Yunnan, 
China,  Brush ;  3*32,  fr.  ornaments  in  ancient  Swiss  late-dwellings,  Fellen- 
berg.  Lustre  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  api>le- 
green  to  nearly  emerald-green,  bluish-green,  leek-green,  greenish-white, 
and  nearly  whit«.  Strefuc  uncolored.  Translucent  to  subtranslucent 
Fracture  splintery. 

Oomp.— 0.  ratio  for  It,  fi,  a=l  :  2  :  6,  with  the  protoxyds  mahily  soda;  (i  (f  i^a+ift)*+i 

ey  Si*4-8  Si;  or,  with  half  the  ezoess  of  silica  basic;  =,  if  R=Oa,  SUica  58-4,  alumina  22-2,i 
)  6'Q.  soda  l?*4s*l00.    It  has  the  0.  ratio  and  oonstituents  of  dipyre,  while  like  aoisitii  tz 
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its  Tiny  high  spedflo  graTtty,  as  lemarked  by  T.  S.  Hant^  who  refers  the  spades  to  the  epidoto 
group  (0.  B.,  June,  1863),  and  gives  the  species  the  same  position  in  that  group  as  dipyre  in  tht 
scapolite  group. 
Analyses:  1,  Damour  (1.  a) ;  2,  Fellenberg  (Not  Qes.  Bern,  1865,  112): 

Si        £l       f^e      j[g     Oa      ]^a       £       £[ 

1.  Chins  5917    22'58    1-56     M5    2*68    12*93      <r.       =100-07  Damour. 

2.  Swiss  Lake-hab.      68  89    22-40     1-66    1*28    3*12    12*86    0*49    0*20, 2n  0*73=10103  Fell 

In  an  imperfect  analysis  of  a  specimen  from  the  province  of  Yunnan,  China,  obtained  by  B 
PumpeUy,  Wm.  Cook  found  (priv.  oontrib.)  8i  69*36,  *1  24*07,  Sg  6-.,  Oa  0*77,  iffa  13*01,  & 
0*18, 1^  0*30=97*60.  The  analysis  shows  that  Mr.  Pumpelly  rightly  mdentifles  this  stone.  th< 
Feitsui  of  the  Chinese,  with  jadeite  (GeoL  Chma,  eta,  117,  118, 1866,  Smithson.  Contrib.,  No.  202) 

Pyr.,  etc.— B.B.  fuses  readily  to  a  transparent  blebby  glass.  Not  attacked  by  adds  aftei 
fusion,  and  thus  differing  fh>m  saussurite. 

Obs. — Jadeite  is  one  of  the  kinds  of  pale  green  stones  used  m  China  for  making  ornaments, 
and  passing  under  the  general  name  of  jade  or  nephrite.  Mr.  Pumpelly  remarks  liiat  the  feitsui  is 
perhaps  the  most  prized  of  all  stones  among  the  Chinese.  He  also  observes  that  the  chakMhuiA 
of  the  ancient  Mexicans,  of  which  he  had  seen  many  specimens,  is  probably  the  same  mineral 
But  W.  P.  Blake  identifles  this  name  with  the  torqaois  from  the  vioini^  of  &inta  Fe  (Am.  J.  Sd., 
n,  XXV.  227). 

281.  PARTSOBINTrS.    Partsdiin  Hdid,,  Ber.,  lit  440,  1847,  Ber.  Ak.  Wien,  xii.  480. 


Monoclinic. 


148°,  O  A  1=116 


Color 


lAl=z9V  62',  ^^=52°  16',  (?Ai-i=127°  44',  OaU= 
5',  14  A  14,  ov.  Oy=116%  0  A  i=126°  51'. 
H. =6*5— 7.     G. =4-006,  v.  Hauer.    Lustre  a  little  greasjr,  feeble, 
yellowish,  reddish.    Subtranslucent.    Fracture  subconchoidal. 

Comp. — 0.  ratio  for  :^  S,  Si,  1  : 1  :  2,  as  in  garnet,  and  near  spessartme.  Yon  Hauei 
obtained  (L  c,  })  Si  35*63,  £l  18*99,  te  1417,  Mn  29*23,  Oa  2*7*7,  tl  0*88. 

Obs. — In  very  small  dull  crystals  and  rounded  fragments,  in  the  auriferous  sands  of  Ohlapian, 
Ininsylvania. 

282.  GADOUNTTB.  Schwanser  Zeolith  (fr.  Ytterby)  Cfeifer,  OreWs  Ann.,  1788.  Ytterbit  (Sih 
cate  of  Alumina,  Ox  Iron,  and  a  new  earth)  GadoUoj  Ak.  H.  StockK,  1794;  EkAergy  ib.,  179V 
(naming  the  earth  tetbia).    Gadolmit  Klapr.  (Ak.  BerUn,  1800),  Beitr.,  iiL  62,  1802. 

Orthorhombic.     /A  7=116%  0  A  1-*=114°  24';   a\l :  o=2-2054  : 1 : 
1*6003,  Nordenskiold,  or  near  zoisitei  if  a  be  made  ^a.    Observed  planes : 


273. 


274. 


Ytterby. 


Yit«rl7. 


0\  vertical,  7,  i-f,  i-i,  ^-2;  bracbydomes,  -^t,  l-S,  24;  macrodoir  es,  \'\ 
J-l;  octahedral,  1,  i,  1-2,  2-5,  |-|,  2-}.    Cleavage  none. 
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<?Al-i=126^68' 
<?A2-i=109  57 

O  A  1=90 


<?  A  1=111^2' 
2-iA2-t,  top,=39  64 
i-jAi-t,  top,=110  62 
1-iAl-J,  top,=71  56 


/Am=122** 
/Ai.5=160  40' 
/A  1=158  58 
i-a  A 1-5,  OY.  i.J,=122  40 


H.=6-5-7.  G.=4-4-5;  of  Ttterby  4-097-4-226,  but  after  heating 
4-286— 4*456,  H.  Hose ;  4-35,  from  Hitteroe,  Scheerer.  Lustre  vitreous. 
Color  black,  greenish-black;    in   thin  splinters  nearly  transparent,  and 

frass-green  to  olive-green.  Streak  greenish-gray.  Double  refraction  in 
ritteroe  crystals,  sometimes  distinct,  with  optical  axes  very  divergent,  in 
others  often  wanting.  In  the  mass  subtranslucent^-opaque.  Fractura 
Gonchoidal. 

Oomp.,  Var. — Gadolinite  Taries  widelj  in  its  crystals,  and  physical  and  chemical  charactani 
even  in  spedmens  from  the  same  locality,  and  much  more  so  in  those  of  different.  The  crystals 
are  usually  rough  and  irregnlarf  and  sometimes  oblique  in  different  directions.  Hauy  (Min.,  182^), 
Phillips  (Miu.,  1823),  Levy  (Min.  Heuland,  ii.  46),  Kupffer,  Scheerer  (Gfta  Norregica,  8 is),  and 
Waage  (Forh.  Selsk.  Ghnstiania,  1864,  and  Jahrb.  Mm,  1867,  696)  have  made  ii monocUnic;  and 
Brooke  and  Miller  (Min.,  822,  using  the  same  cryst  examined  by  Phillips),  Scheerer  (Jahrb.  Min^ 
1861,  184),  A.  K  Nordenskiold  ((Efy.  Ak.  Stockh.,  1869,  287),  and  Maskelyne  and  v.  Lang  (PhiL 
Mag^  IV.  zzTiil  145)  have  made  it  orthorhombic: 


PhiUipa, 
fr.  Kararfret 
0Ai4  98* 

OaH  ISO 

Oa1-«  

JaI  115 


0AM 
OaW 
0A4-I 
/A/ 


B.&M., 
fr.  KararfVet 

90* 


119   30' 


Levy. 

96*  80' 
149    49 

116 

Kordenskidld, 
fr.  Eararfv.  k 

Broddba 
90* 

144    2' 

124    34 

116 


Scheerer, 
fr.  Hitteroe. 


126'  46' 
116 

Scheerer, 
fr.  Ttterby. 

90* 

144  30' 

125  58 

116  30 


Vaago, 
fr.  Hitteroe. 
90*  86' 
146    88 
127     18 
116 

Lang, 
fr.  Ttterby, 

90*  ± 
146    SS* 


Maskelyne  and  t.  Lang  state  that  the  crystals  from  Ttterby  are  sometimes  oblique  in  the  directioQ 
of  one  diagonal,  and  sometimes  in  that  of  the  other;  they  adopt  Kordenskiold's  calculated  results. 
Waage,  who  makes  the  form  monodinic,  enumerates  the  planes  0,  /,  i-i,  i-^  1|  ~lt  4*  -^i  i-2,  H, 
I'L  His  measurements  were  made  with  the  reflective  goniometer,  and  agree  well  with  his  cal- 
culated results;  which,  in  addition  to  the  above,  are,  OA/rrSO"*  81',  Oa1=111''  29,  Oa-1=: 
112"  21',  OAi-»=136'  7',  1  A-l  =  136"  10',  /A  1  =  168"  8',  /A -1  =  168'  2'.  Waage  poinU  out  a 
relation  in  angles  to  epidote,  observing  that  the  prismatic  angle,  1 16*,  which  is  nearly  that  of 
Boisite,  corresponds  to  H  A  }-i  in  epidote  (=115°  82'). 

The  Ttterby  crystals  examined  by  v.  Lang  were  partly  altered.  Desdoizeanx  found  crystals 
from  this  locality  part  a  mixture  of  double  and  singly  refracting  material,  and  part  without  any 
action  on  polarized  light  Amid  the  diversity  of  results  it  is  impossible  to  decide  which  is  the 
correct  form. 

The  variations  in  composition  are  also  considerable.  The  Ttterby,  Unbo,  and  Broddbo  gadolinite 
afford  approximately  the  formula  ft'  ^1;  that  of  Hitteroe,  tl*  Si*  the  0.  ratio  between  the  bases 
and  silica  being  approximately  4 :  8,  as  in  eudase.  That  analyzed  by  Bahr  and  Bunaen  has  thu 
0.  ratio  3  :  2. 

Analyses:  1,  2,  Berzelius  (AfhandL,  iv.  148,  389);  3-6,  Berlin  (Dissert  Gadol.  UpsaL,  1844, 
and  (Efr.  Ak.  Stockh.,  1845,  86);  7,  Berzelius  (L  a);  8,  Bichardson  (Thom.  MhL,  L  410)-  8^  la 
bcheerer  (De  Foss.  Allauit,  etc.,  Berolini,  1840,  and  Pogg^  Ivi  479);  11,  Konig(Ann.  Ch.  PfaafD» , 
czzxviL  83) : 


Si 

»6          t 

Ce 

te       Ca 

L  Fhibo 

26*80 

45-00 

16-69 

10*26     — » ign.  0*60=98-86  BeraeUos. 

2.Broddb' 

24-16 

45-98 

16-90 

11*34     — k  ign*  0-60=98-93  BeraeUns. 

Digitized  by 


Google 


DNIBILI0ATE8. 


391 


8L  Ttterl)7 
4,       " 

6.       " 

6.        " 

1,  Eararfret 

8.  " 

9.  Hitteroe 

10.        " 
U.  ? 


24-65 
24-86 
2918 


24-65  11-05 

26-78  9-67 

?5'69  10-18 

22*61  6*96 


te       t         Oe         te        Ca 

60-00      7-90      14-44    1-30,   Ag  0*64,  H  0-48,  4  0-19,  Sa  0*18= 

100-65  Berlin 

45-53      6-08      20-28    0-50,  ig  Oil,  Xl  0-28,  fc  0-21,  S^a  0-20=» 

98-45  £«.iiii 
49-60      7-64«     16-03     0-46,  ftg,  An  «r.=99-51  Berlin. 
61-46      6-24*     13-01     O'oO,  Mn,  Mg  1-1 1  =  100-97  Berlin. 
47-30      3-40  3Pe  8-00    815,  3*n  1-30.  tt  5"20=99-53  Beraer  u 
45-20      4-60  Pe  14-65     ,  ^L  0-50=  100-55  Richardson. 

0-34,  £a4-75=100-71  Scheerer. 

12-18    0-23,  hsL  6-33=99-42  Scheerer. 
9-76    0-88,  Pe  473,  Mg  0-15,  ]ifa  0-88,  ft  1-93= 

99-87  KMg, 
^  E  8-98,  6e  8-86,  6  8*88,  Lft8-21. 


2-13 
4-80 
2-00 


46-67       1-81       11-68 

44-96 
84-64 


17-38* 
*  With  ozyd  of  TAnthannm. 


Of  Berlin's  analyses,  the  first  two  were  of  the  glassy  gadolinite. 

The  oxygen  ratio  between  the  bases  and  silica  in  anaL  1  is  1  :  1*02 ;  in  2,  1  :  1 ;  in  3, 1  :  0*94; 
in  4,  1  :  0*94;  in  6,  I  :  0-85;  in  6,  1  :  092 ;  in  9,  10,  1  :  072.  Connell  obtained,  for  a  spedmec 
labelled  Falilun,  Bi  27  00,  Be  6*00,  Pe  14'5«\  1r  36-50,  ^  14-33,  Oa  0-50=98-88  (Ediob.  N.  PhiL 
J.,  1836,  June);  which,  taking  the  iron  as  protozyd,  gives  the  oxygen  ratio  for  B  +  Be,  Si, 
1  :  0-92. 

Pyr.,  etc. — The  glassy  variety  is  unchanged  in  the  closed  tube,  but  if  heated  B.B.  the  assay 
gives  for  a  moment  a  bright  light,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and  becomes 
grayish-green  in  color  without  Aising.  The  splintery  variety  swells  into  cauliflower-like  ramifi- 
cations and  becomes  white,  rarely  glowing.  With  borax  gives  an  iron  reaction.  Only  sli^chUy 
acted  upon  by  salt  of  phosphorus.    Decomposed  by  muriatic  acid  with  gelatmization. 

Obs. — Gadolinite  occurs  principally  in  the  quarries  of  Kararfvet,  Broddbo,  and  Pinbo,  near 
Pablun  in  Sweden ;  also  at  Yttorby,  near  Stockholm ;  at  each  place  indistinctly  crystallized,  and 
in  rounded  masses,  which  are  often  encircled  with  a  yellow  crust,  and  imbedded  in  coarse-grained 
granite.  At  Kararfvet  crystals  have  been  obtained  4  in.  long.  It  has  also  been  met  with  at 
Disko  in  Greenland ;  in  trap  near  Galway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Brevig 
and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimes  4  in.  across  and  twins  at  this 
last  locality. 

Named  after  the  Bussian  chemist,  Prot  Gadolin. 


283.  MOSANDHITS.    Brdmann,  Jahresb.,  xzL  178,  1841. 

Orthorhombic?  /A/about  117°16',7Ai-i=12r  10' to  120° 40',  i-iAi-^ 
=139^  40'  to  141%  /Ai-2=160°  to  161°,i-lAi-5=151°  20,  Descl.  Cleav- 
age :  i-%  perfect.  Crystals  long  prisms,  usually  flattened  parallel  to  i-i,  and 
longitudinally  striated.    Also  massive  and  fibrous. 

H.=4.  (jr.=2'93— 3'03.  Lustre  of  cleavage-face  between  vitreous 
and  greasy,  of  other  surfaces  resinous.  Color  reddish-brown,  but  altering 
to  dull  greenish  or  yellowish-brown.  Streak-powder  pale  yellow  or  gray- 
ish-brown. Thin  splinters  translucent,  bright  red  by  transmitted  ught. 
Double  refraction  feeble;  optic-axial  plane  vertical,  and  normal  to  i-i; 
acute  bisectrix  negative,  and  apparently  at  right  angles  to  i-i,  Descl. 

Oomp.— Analysis  by  Berlin  (Fogg.,  166,  1853): 


81 

*i 

Oe,La,D 

IPe 

Mg 

Ca 

*ra 

S 

tt 

29-93 

9-90 

26*56 

1-88 

0-76 

19*07 

2-87 

0-52 

8-90=100-3S 

There  is  some  Mn  with  the  Fe.  Beckoning  the  Ti  with  the  bases,  as  forming  part  of  a  sesqut* 
osyd,  as  in  sphene  and  keiihaoite,  the  oxygen  ratio  of  the  protoxyds,  sesqnioxyds,  and  silica,  ii 
nearly  1:2:3,  or  of  bases  and  silica  1 :  1  (precisely  16*57 :  15*86),  affording  the  formula 
li  ft*+}fi)^Si'-HliH.  This,  excluding  the  water,  is  the  formula  of  epidote,  to  which  the  spedei 
may  be  related. 

Pyr.,  etc—In  the  dosed  tube  gives  water.  B.B.  fuses  with  intumescence  at  3  to  a  browr 
With  Halt  of  phosphorus  in  B.F.  gives  a  violet  bead  (titanic  acid)  and  with  borax  in  0.£' 
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giyes  an  ametbystine  bead  (manganese).  Deoomposed  hy  mnriatic  add,  with  separatioi  of  sdioi 
and  formation  of  a  dark  red  eolation,  which,  on  heating,  gives  off  chlorine  and  becomes  yellow. 

Obs. — Oocurs  at  Brevig,  in  syenite,  with  leucophanite,  eucolite,  elssolite,  legirite,  black  mici 
on  the  island  of  Lammanskaret  near  Brevig,  Norway.    Readily  undergoes  alteration. 

Beseloizeauz  observes  that  mosandrite  may  be  regarded  approximately  as  isomorphous  with 
■oisito,  in  which  «  Ai-S=161'*  48',  /A/=116''  16'  (Min.,  L  633). 

284.  ILVATTE.    Tenitd  (fr.  Elba)  Lelievre,  J.  d.  M.,  xzl  65,  1807.  Ihrait  St^mu,  Oiykl,  1 35«; 
1811.    LieTrit  TTtm,  HofGn.  Min.,  it  %  876,  1812.    Wehrlit  v.  Kob^  Grondz.,  313,  1838. 

Orthorhombic.  /A  7=112°  38',  0  A  14=146°  W )ji :  I :  c=0-66608: 
1 : 1-5004.  Observed  planes :  0 ;  vertical,  /,  i-z,  i-J,  i-2,  t-f?  ^^j  *-*?  i-fj  *4 '  5 
domes,  1-i,  3-t,  -J-l,  2-i ;  pyramids,  1 ;  in  zone  t-f :  1,  2-2,  3-8,  4-4  ;  in  zone 
i-l:  1,  2-2,  3-3. 


iiai 


il 


0  A  3-1=116°  39' 
0  A  2-i=138  29 
O  A  1=141  24 
0  A  -^=167  31 

0  A  2-1=138  29 

1  A  1,  mac.,=139  32 


1  A  1,  bracli.,=117°  27' 
t-2  A  i-2=143  8 
1-i  A  l-t=112  49 
i-2  A  i-2,  brach.,=106  15 

7a  t-2=160  34 

/Ai-2=164  45 


Lateral  faces  nsaally  striated  lon^tudinally.     Cleavage : 
parallel  to  the  longer  diagonal,  indistinct.   Also  columnar  or 
II  II  compact  massive. 

^^^^^:xy^  H.=5-5--6.  G.=3-7-4-2;  3-994,  fr.  Elba,  Haidinger; 
^^--^  3-9796,  ib.,  Stromeyer;  3-825-4-061,  ib.,  Leli6vi-e ;  3-711, 
fr.  Nassau,  Tobler.  Lustre  submetallic.  Color  iron-black,  or  darkjaprayish- 
black.  Streak  black,  inclining  to  green  or  brown.  Opaque.  Fracture 
uneven.    Brittle. 

Oomp.— 0.  ratio,  from  Tobler's  anaL  (No.  Tj,  for  %  fi,  8i=3  :  2  :  6,  whence  (}ft'+|fi)*§»' 
=Si]ica  32*8,  seaqiiioxyd  of  iron  23*4^  prot  id.  31*5,  lime  12*3=100;  and,  as  the  specimens  were 
partly  in  crystals  (having  the  planes  i-S,  1-t,  I^  1),  this  maj  be  the  normal  composition  of  the  spe- 
cies.   This  variety  is  of  low  specific  gravity,  and  contams  much  manganese. 

The  other  analyses  show  a  deficiency  of  silica  for  a  nnisilicate.  In  Bammelsberg's  (No.  8)  the 
0.  ratio  for  A,  fi,  Si,  ^=11*08  :  676  :  1690  :  l*4*i;  or  forB+fi,Si,  fl=9  :  8  :  0-76.  In  anaL  2, 
the  last  ratio  is  7  :  6  :  0  4^  and  in  No.  6,  6  :  6  :  0. 

Stadeler  found  water  a  constant  ingredient,  and,  as  it  was  not  expelled  below  Ignition,  regards 
it  as  basic.  His  dosejy-agreeing  analyses  give  for  B+S,  Si,  1^  the  0.  ratio  9:8:  ],  and  for  (V 
t*e,  9e,  2  :  4  :  1.  If  H  be  baaic^  the  0.  ratio  of  bases  and  silica  is  5  :  4,  whichis  ezpiessedintbe 
formula  (fl»,  tL\  »)•  Si». 

But  in  view  of  the  variation  in  ratio  in  the  analyses  of  the  Elba  mineral,  and  its  opacity,  wa 
may  reasonably  infer  that  impurities  are  present  (as  staurolite  exemplifies,  p.  388),  and  that  these 
impurities  are  mainly  hydrated  oxyd  of  iron,  of  the  species  gothite,  which  mineral  loses  its  watei 
at  a  high  temperature.  Allowing  for  this  admixture,  all  ilvaite  may  come  under  the  general  fon 
mula  (B*,  IS)'Si*+m1Pe]& ;  with  the  0.  ratio  for  bases  and  silica  7  :  6,  m  would  eqaal  ^. 

Analyses  :  1,  Stromeyer  (Unters.,  872) ;  2,  same  with  v.  Eobell's  estimation  of  the  iron  (Schw. 
J.,  IxiL  166),  8,  Rammelsberg  (Pogg.,  L  167,  S4<>,  Min.  Oh.,  740);  4,  6,  Wackemagol  and  Frank< 
(llin.  Gh.,  ib.) ;  6,  Stadeler  (J.  pr.  Ch.,  xcix.  70) ;  7,  Tobler  (Ann.  Gh.  Phann.,  xdx.  122) : 


Si 

^ 

S>e 

*e 

»n 

fin 

Oa 

fi 

1.  Elba 

29*28 

0-61 

62*64 

1-69 

^.. 

18*78 

1*27=99-07  Stromeyer. 
1*27=101*48,  Str.,  KoK 

2.     " 

29*28 

0*61 

23-00 

31*90 

1-69 

1878 

8.     " 

29*83 

-» 

22*65 

32*40 

... 

150 

12*44 

1-60= 100-83  Banun. 

4.     *' 

29*46 

25*79 

28-60 

0-94 

16*49 

— =100-27  Wackeniagel 

6.     " 

29*61 

..._ 

21*09 

32-71 

1-66 

14-47 

— =99-43  Franka 

6.     " 

}  29*84 

^^ 

20'84 

34-13 

... 

1-01 

12*78 

2'43=100-63  Studeler. 

t.  Nassau 

33*80 

— 

22'67 

24-02 

— 

6*78 

11*68 

1-12=99*47  Toblex 
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Werner  placed  lieyiita  in  his  system  next  to  epidoio. 

Pyr.,  eto.^-B.B.  fuses  quieUj  at  2*6  to  a  black  magnetic  bead.  With  the  fluxes  reacts  for  iron. 
Some  varieties  give  also  a  reaction  for  manganese.    Qelatinizes  with  mnriaiio  add. 

Obs.—- first  found  on  the  Rio  la  Marina,  and  at  Gape  Cahimita,  on  Elba,  bjM.  Lelidvre,  in  1802, 
where  it  occurs  in  large  solitary  crystals,  and  aggregated  oiTstallizations  in  dolomite  with  pyrox* 
ene,  etc.  Also  found  at  Fossum  in  Norway ;  in  Siberia ;  near  Andreasberg  in  the  Harz ;  at  the 
mine  of  Temperino  in  TuscsDy,  granular,  in  limestone  with  actindite ;  near  Predazzo,  Tyrol,  in 
granite ;  at  Schneeberg  in  Saxony ;  at  Skeen  in  Norway ;  at  Hebrun  in  Nassau ;  at  Kangerdluarsuk 
in  Greenland. 

Beported  as  formerly  found  at  Oumberland,  R.  I.,  in  slender  black  or  brownish-black  crystal 
traTeraing  quartz  along  with  magnetite  and  hornblende ;  idso  at  MiUc  Bow  quarry,  Somervilla, 


On  cryst,  Besdoizeaux,  Ann.  d.  M.,  Y.  viil  402,  and  his  Mineralogle,  1862,  from  whom  tiie  aboTS 
angles  are  taken ;  lus  calculations  were  made  from  I A 1  and  l-i  A 1-L  The  observed  angle  /A  / 
was  about  111°.    Also  Hossenberg,  Min.  Not.,  No.  III.  1. 

Named  IlvaUe  from  the  Latin  name  of  the  island  (Mba)  on  whidi  it  was  found ;  lAevriie  after  its 
discoverer;  Tenite  (should  have  been  Jenite)  in  conmiemoration  of  the  battle  of  Jena,  in  1808. 
The  Germans,  and  later  the  French,  have  rightly  rejected  the  name  yeniie^  on  the  ground  that 
oommemorations  of  political  hostility  or  triumph  are  opposed  to  the  spirit  of  sdence.  Desdol- 
seaux  adopts  Ilvaiie, 

A  boulder  from  near  Bytown,  Oanada,  analyzed  by  T.  S.  Hunt,  gave  (Logan's  Bep.,  1853,  1868) 
Si  27*80~28*i0,  IPe  10*80,  te  66-52,  Mg  2'69,  Ca  0*64,  \ga.  1'20=99*56 ;  and  is  referred  by  him 
tolievrite.  It  is  black,  submetalltc,  and  magxlbtlc,  with  two  oblique  deavages;  H.=5*5;  G.=> 
4' 15— 4*16;  and  in  powder  it  gelatinizes  with  acids.  The  composition  is  essentially  that  of  fay 
aUte:  and  the  substance,  although  stated  to  contain  some  black  mica  and  red  granular  garnet,  has 
been  supposed  to  be  a  furnace  siag. 

Wehriite  is  probably  lievrite,  as  suggested  by  Zipser.  It  is  massive  granular.  H.=6— 6*u. 
G.=3-90.  Analysis  by  Wehrlo,  Si  34-60,  Pe  42-38,  &i  0-28,  3tl  0'12,  te  16-78,  Oa  6-84,  fi  1-00 
=100.  B.B.  frises  with  difficulty  on  the  edges.  Imperfectly  soluble  in  muriatic  add.  From 
SBurrasko,  Hungary. 

If  i-f  be  taken  as  /  in  lievrite,  the  form  becomes  very  nearly  tetragonal,  affording  /A /within 
half  a  mmute  of  90%  Oa  W=146'  24',  1-IA1-I=112'  49'. 


286.  AXINITB.  Esp^  de  Schorl  (fr.  Oisans)  Schreiber,  1781,  de  Lisle*s  Grist,  iL  858,  1788. 
Schorl  violet,  Schorl  transparent  lenticulaire  (fr.  Oisans),  de  JMe^  ib.,  and  J.  de.  Phys.,  xxvL  66| 
1786.  Thumerstein  (fr.  Thum)  Warn^  Bergm.  J.,  64,  261,  1788.  Glassdidrl  BJumaib,,  Nat, 
1791.  Schorl  violet,  YanoUte,  DdameOL,  Sdagr.,  i.  287,  1792.  Axinite  JSH,  J.  d.  M.,  v.  264f 
1799,  Tr.,  ill  1801.    Thumite. 

Triclinic.    Crystals  usually  broad,  and  acute-edged. 

276  277 


Daaphioy. 


Danphiny. 


ComwalL 


Making  m=(?,  P=:'/,  t^=/',  a  (brachyd.)  :  J  (macrod.)  :  o=:0-49266  : 1 : 
0*45112.    Observed  planes,  y.  Bath : 
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In  zone  P^m^  P\  r='l,  z=%  m=0^  «=-l 

"         P,n,P\  A=i.%  Z=a,  /3=i-6',  a,  u^P,  t>=a,  t£?=i-'* 
P^ByP\  i=-3-8,  «=2-%  aj=l',  y=2-r,  <?~-3-8,  y=-5-« 


With  also  A'=2-}'.    Interfacial  angles : 


PAr=134:^45' 

P  A  2r=116  24 

P  A  m  ((9)=:90  4 

Pa;=1515 

P  A  ^,  adj.,=134  40i 


P  A  t^=135°  31' 
Pa«=146  42 
P  A  y,  ov.  «,=100  48 
Paw?,  adj.,=119  31 
t^A«=152  3 


u  A  t?=147^  31' 
u  A  Z=164  26 
rA«=143  85 
rAa?=139  13 
rAt^=116  38 


Also 


Cleavage:  i-i  (v)  quite  distinct;  in  other  directions  indistinct, 
massive,  lamellar,  lamellsB,  often  curved  ;  sometimes  granular. 

H.=6'5— 7.     G.=3'271,  Haidinger;  a  Cornish  specimen.   Lustre  lii^hlj 

Slassy.  Color  clove-brown,  plum-bme,  and  pearl-gray ;  exhibits  tricliroism, 
liferent  colors,  as  cinnamon-brown,  violet-biue,  olive-green,  being  seen  in 
different  directions.  Streak  uncolored.  Transparent  to  subtranslucent. 
Fracture  conchoidal.  Brittle,  Pjroelectric,  with  two  axes,  the  analogue  (L) 
and  antilo^ue  (T)  poles  being  situated  as  indicated  in  figure  276  (G.  Kose). 
Double  refraction  sti*on&:. 


sti'ong 

Oomp.— 0.  ratio  for  ft,  fi,  B,  Si,  1  :  1*8  :  06  :  8*6 ;  whence  for  ft+fi+B,  Si,  3S  :  3-6.  or  I 
whence  (&»)»&'+ 2  fi»Si3+iB«§i»=(ft",  fi,  B)»Si».     Aooordiag  to  Rose,  R\§i,B)«-h5Jfi^gi,B>. 
Analyses  :  1,  Hisinger  (Min.  Schwed.,  170);  2,  Wiogmann  (Schw.  J.,  zzxiL  462);  3-€,  Rammels- 
1,363): 


1; 


Si 

B 

£1 

l?e 

I2n 

Oa 

Ag 

& 

1. 

Wermland 

41-50 

^^ 

18-56 

7-86 

1000 

25-84 

— ^  ign.  0-80=98-56  Histngor. 

2. 

Treseburg 

45-00 

200 

1900 

12-25 

9-00 

12-60 

0-26 

— =100  Wiegmann. 

8. 

Bauphiny 

43-63 

56L 

16-63 

9-46 

3-06 

20-67 

1-70 

0-64-100-43  Bamm. 

4. 

48-46 

ttfu2. 

16-80 

10-25 

2-74 

19-90 

1-55 

tfnd  Bamm. 

6. 

Treseborg 

43-74 



16-66 

11-94 

1-37 

18-90 

1-77 

— ^  B,  Iv  and  loss  6*62  Ramm. 

6 

Ural 

43-72 

16*92 

10-21 

116 

19-97 

2-21 

— ^  B|  £:  and  loss  5-81  Ramm. 

Rammelaberg  states  that,  in  the  last  two  analyses,  4*6  of  the  last  entry  in  each  is  not  too  larg« 
an  estimate  for  the  boric  acid. 

Pyr.,  6tc.^B.B.  fUses  readily  with  intumesoenoe,  imparts  a  pale  green  color  to  the  O.F.,  and 
fuses  at  2  to  a  dark  green  to  black  glass ;  with  borax  in  O.F.  gives  an  amethystine  bead  (man- 
ganese), which  in  B.F.  becomes  yellow  (iron).  Fused  with  a  mixture  of  bisulphate  of  potash  and 
fluor  on  the  platinum  loop  colors  the  flame  green  (boric  acid).  Not  decomposed  by  acidS|  bat 
when  previously  ignited,  gelatinizes  with  muriatic  add. 

Obs. — Axinite  occurs  in  implanted  glassy  clove-brown  crystals,  at  St  Cristophe,  near  Booig 
d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quariz;  at  Santa  Maria,  Switaserland;  at  the  sil- 
ver mines  of  Kongsberg,  in  smaller  crystals ;  with  hornblende  or  magnetic  iron  in  Kormark  in 
Sweden ;  in  (}ornwall,  of  a  dark  color,  at  the  Botallack  mine,  where  it  also  occurs  massive,  form- 
ing a  peculiar  kind  of  rock  with  garnet  and  tourmaline ;  at  TreweUard,  at  0am  Silver  near  la- 
morran  creek,  and  at  Boscawen  Cliffs  in  St  Burien ;  in  Devonshire,  at  Brent  Tor,  4  m.  north  of 
TaviBUXik ;  at  Thum  near  Ehrenfriedersdorf  in  Saxony.  It  oocurs  with  gray  cobalt  near  Coqaim- 
bo,  Chili,  at  the  mine  La  Buitro ;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase ;  at  WakOi 
Maine ;  at  Cold  Spring,  N.  Y. 

For  recent  articles  on  cryst.,  BescL  Min.,  L  515;  Hessenberg,  Min.  Not,  No.  Y.  p.  27,  C  23; 
T.  Rath,  Fogg.,  cxxviii  20,  227.  Figs.  2,  3,  and  the  above  list  of  planes  and  angles,  are  from  ▼. 
Rath.   Fig.  1  is  from  Rose  and  Riess  on  the  Pyroelectricity  of  Axinite,  Schrift.  Ak.  Berlin,  lix.  8H 

Axinite  admits  of  a  high  polish,  but  is  deficient  in  delicacy  of  color. 
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WeG  named  firom  o^trii,  an  aase^  in  allasion  to  the  fonn  of  the  aystaU.    The  name  yanoliU  la  of 
OiElier  date ;  but  it  meana  violet-^ne,  and  yioiet  is  not  a  characteristic  color  of  the  mineral 
Alt. — dystala  altered  to  chlorite  oocor  on  Dartmoor  in  Devonshire,  England. 

286.  DANBURITB,    Danborite  Shepardf  Am.  J.  ScL,  xxzv.  137,  1889. 

Triclinic.  Approximate  angles,  P  A  M=110°  and  70^  M  A  T=54°,  and 
126**,  P  aT=93°  nearly,  P  A  e=135^  Cleavage :  distinct,  parallel  to  M 
and  P,  less  so  parallel  to  T.  Crystals  imbedded,  and 
often  an  inch  broad.  Also  dissemmated  massive,  with- 
out regular  form, 

H.=7.  G.=2-96,  SiUiman,  Jr.;  2-957,  2-958, 
Brush.  Color  pale  yellow,  whitish.  Lustre  vitreous, 
but  usually  rather  weak.  Translucent  to  subtranslucent. 
Very  brittle. 


279 


^ 


Oomp.-0  ratio  for  ft,  B,  fli=l  :  8  :  4;  Ca«  Si+B*  Si"=(i  Ca»+f  By 
§i*=8iHca  48*9,  boric  acid  28-4,  lime  22*7=100.  Analyses:  1,  2,  Smith 
and  Brash  (Am.  J.  BcL,  IL  xyL  365) : 

Si  B  £lFe  Mn  Ca  % 

1.    4S-10  27*73  0*30  0*56  22'41  0*40 

8.    48-20  2716  1*02  22-38  undeL 


.\1 


ign- 

0-50=100. 

0*60=99*20. 


£mi  was  the  first  to  detect  the  boric  acid,  but  as  he  admits  (Ernies  Mineralogy  simplified,  p. 
147),  bis  analysis  was  incorrect — the  mineral  not  containing  the  10  p.  c.  of  alkalies  announced  by 
him,  as  directly  proved  by  Smith  and  Brush.  Sliepard  stated  (I  a)  that  the  mineral  had  8  p.  c 
of  water  without  boric  acid ;  and  yet  it  is  certain  that  the  mineral  was  the  same  that  was  inyesti« 
gated  by  Smith  and  Brusli. 

Pyr.,  etc. — ^Yields  no  water  in  the  closed  tube.  B.B.  fuses  at  3*5  to  a  colorless  glass,  and 
imparts  a  green  oolor  to  the  O.F.;  this  is  heightened  by  moistening  the  assay  with  sulphuric  acid 
before  heating.  Not  decomposed  by  muriatic  acid,  but  sufficiently  attacked  for  the  solution  to 
give  the  reaction  of  boric  acid  with  turmeric  paper.  When  preyiously  ignited  gelatinizes  with 
muriatic  acid. 

Obs. — Occurs  with  orthoclase  and  oUgodaso  in  dolomite  at  Danbury,  Connecticut  It  has  some 
resemblance  to  chondrodlce  in  oolor,  lustre,  and  brittlenesd,  but  is  distinctly  cleayable,  although 
the  planes  of  cleavage  are  often  irregular;  it  may  be  readily  recognized  by  its  pyrognostic  diar* 
ackers. 

287.  lOLrm.  Spanischer  Lazulith  v.  SchloUheimt  Hoff  Mag.  MIn.,  L  169,  1801.  lolith  (fr. 
Spam)  TfV/k;  ZarO.  (with  descr.),  Tab.,  4^  9^  1808.  lolithe  K,  Tabl.,  61,  221,  1809 
Dichroit  OordieTf  J.  d.  M.,  xxv.  129,  1809,  J.  de  Phys.,  IzviiL  298,  1809.  Stoinheilite  Gadolin^ 
Mem.  Aa  St  Pet,  vi.  666.  Peliom  (fr.  Bodenmais)  Wenk,  Hofiin.  Min.,  iv.  b,  117,  1817 
Gordierite  LucaSy  TabL,  ii.  219,  1813;  A,  Tr.,  iiL  6,  1822.  Hard  Fahlunit  Laohssaphir 
Wassersaphir  in  Oerm.,  Saphir  d'eau  in  Fr.,  of  Cfeylon  Jewdry. 

Orthorhombic.  In  stout  prisms  ofton  hexagonal.  /A  /=  119^  10'  and  60* 
50'j  C>Al-t=150°  49'.  Observed  planes:  0;  vertical, 
Z  irlj  i-J,  i-8 ;  domes,  J-i,  1-i,  2-J ;  pyramids,  ^,  |-,  1,  3-S. 
O  A  1=132°  12',  O  A  ^=150°  7',  1 A  i.8=150°,  i-l  A  i-8 
=150**  25',  U  A  i-«=120°  60'.  Cleavage :  i-I  distinct ; 
ir-t  and  0  indistinct.  Crystals  often  transversely  divided 
or  foliated  parallel  with  0.  Twins:  composition-face 
L     Also  massive,  compact. 

H.=7-7^5.      G.=2-66-2-67;    2-5969,   Greenland, 
Stromeyer ;  2-65— 2-6643,  Haddam,  Thomson ;  Osteoth- 
land   2-64,  Siidermanland  2*61,  Schiitz;   2*606,  Mursinka,  Kokscharol 
Lustre  vitreous.    Color  various  shades  of  blue,  light  or  dark,  smoky-blue ; 
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pleochroic,  being  often  deep  bine  along  the  vertical  axis,  and  brownish 
yellow  or  yellowish-grav  perpendicular  to  it.    Streak  nncolo:*^    Tranfr 

Earent — ^translacent.    Fracture  subconchoidd.    Double  refraction  feeble ; 
isectrix  negative,  normal  to  0. 

Oomp.— 0.  ratio  for  bases  and  silica  4  :  6  or  1  :  1^.  The  state  of  ozydation  of  the  iroii  la  stfll 
onascertained,  and  hence  there  is  uncertainly  as  to  the  proportion  between  the  protozjds,  anil 
sesquioxyds.  The  ratio  usuallj  deduced  for  ft,  ^  Si  is  1  :  3  :  6.  The  formula  2  It  Si+H*  3*, 
which  corresponds  to  this  ratio,  =,  if  ttg  :  £"6=2  :  1,  Silica  49*4^  alumina  33'9,  magnesia  8*8, 
protoxyd  of  iron,  7 '9 =100. 

Analyses:  1-3,  Stromejer  (IJnters.,  329,  431);  4,  6,  Schiitz  (Pogg.,  lir.  666);  6,  Scheerer 
(Pogg.,  Ixviii  319) ;  7,  Hermann  (Koksch.  Min.  RussL,  iil  267) ;  8,  Stromeyer  (Untersuch^  329^ 
431);  9,  Bonsdorff  (Schw.  J.,  zxxiy.  369);  10,  Schutz  (Pogg.,  Ur.  665);  11,  Thomson  (Min.,  i 
278);  12,  G.  T.  Jackson  (This  Mia,  1844,  406,  a.  Bep.  ST.  Hiunp.,  184): 


£l       t^ 


1.  Bodenmaifl 

2.  Greenland 

3.  Fahlun 

4.  Ostgothland 
6.  Siidermanland 

6.  Erageroe 

7.  Mursinka 

8.  Finland 

9.  ** 

10.  " 

11.  Haddam,  Ot 

12.  Unity,  Me. 


48-36 
49-17 
60-26 
48-6 
49-7 
(i)  50-44 
50-65 
48-54 
49-95 
48-9 
49*62 
48*11 


31-71 

38-11 

32*42 

30*5 

32-0 

82-95 

80*26 

31-73 

32-88 

80-9 

28-72 

82-50 


8*32 
4-34 
4*01 
10-7 
6-0 


An 

0-88 
0-04 

01 

0-1 


4-10  0-60 
5*69  Sin  0-70 
6-00  0-03 
6-3  0-3 

11-58        1-51 
7-92        0-28 


Ag 

1016 

11*45 

10-85 

8-2 

9-6 

12-76 

11-09 

11-80 

20*45 

11-2 

8-64 

10*14 


Ca      ft 


0-6 
1*12 


0-23 


0*59=99*46  Strameyer. 

1-20=99-81  Stromeyer. 

1-66,  Mn  0-68=99-87  Stromeyer. 

1-5,  undec  0*2=100-3  Schiits. 

2-1,  undea  0*6=100-6  SchUtat 

1-02,  Fe  1-07=99-36  Schoerer. 

2-66,  \a  0-64=100  Hermann. 

1*69=99*65  Stromeyer. 

1*75 = 100-06  Bonsdorft 

1-9,  undec.  1-6=101-1  Schuls. 

=100*80  Thomson. 

0*50=99-49  Jackson. 


P3rr.,  etc.— B.B.  loses  transparency  and  fhsos  at  5^5*5.  Only  partially  decomposed  by  aoda 
Decomposed  on  fusion  with  alkaline  carbonates. 

Ob8.~Iolite  occurs  in  granite,  gneiss,  homblendic,  chlorite  and  taloose  schist,  and  allied  rodcs, 
with  quartaSf  orthodase  or  albite,  tourmialine,  hornblende,  andalusite^  and  sometimes  beiyL  Also 
rarely  in  Yolcanio  rocks. 

At  Bodenmais,  Bavaria,  it  is  met  with  in  granite,  in  cystals,  along  with  pyrrhotine,  btenda, 
chalcopyrite ;  the  variety  is  the  ^iom  of  Werner,  named  frvim  tcXio;  in  allusion  to  its  smoky  falue 
color.  It  occurs  in  quartz  at  Ujordlersoak  in  Greenland ;  in  granite  at  Gape  de  Gata,  in  SpQin ; 
at  Krageroe  in  Norway ;  Orijerfvi,  in  Finland  (s^einAeiZtfe) ;  Tunaberg,  in  Sweden ;  Fixispaong  in 
Ostgothland ;  Brunhult  in  Sudermanland ;  Fahlun  [fvard  /oA^tmife) ;  Lake  Laaoh,  with  sanidin ; 
at  Gampiglia  Maritima,  Tuscany,  in  a  trachytio  rode,  containing  also  mica,  quarti,  and  sanidin. 
Ceylon  affords  a  transparent  variety,  in  small  rolled  masses  of  an  intense  blue  oolor,  the  9QfppkBr% 
^eau  of  jewellers. 

At  Haddam,  Conn.,  associated  with  tourmaline  in  a  grauitio  vein  in  gneiss ;  sparing^  at  Hie 
dirysoberyl  locality,  in  an  altered  or  fahlunite  condition;  abundant  in  quartz  with  garnet  and 
yellowish-green  feldspar,  near  the  Norwich  and  Worcester  Railway,  between  the  Shetucket  and 
Quinnebaug,  where  the  gneiss  has  been  quarried  for  the  road.  At  Brimfleld,  Mass.,  on  the  road 
leading  to  Warren,  near  Sam  Patrick's  witli  adularia,  in  gneiss ;  also  good  at  Bichmond,  N.  EL, 
in  tolcose  rock,  along  with  anthophyllite. 

lolite  is  occasioniUly  employed  as  an  ornamental  stone,  and  when  cat  exhibits  di£foreat  colors 
in  different  directions. 

Named /o/£fe  from  Uv,  violet^  and  XtOo;,  stone ;Dichrcitei  from  its  dichroism ;  Oordimk^  after  Oocdier, 
the  geologist,  who  first  studied  the  crjrstal  of  the  spedes :  SteinhaUte  by  Gadolin  after  Mr.  SteinheiL 
Lucas  and  HaQy,  who  adopt  oordierite,  rejected  the  earner  names  ioHie  and  dickroito  beoauae  the 
former  is  not  always  applicable,  and  the  latter  is  equally  applioable  to  various  other  stones.  J^m- 
do(e,  pyroxene,  and  a  multitude  of  other  names,  if  judged  by  the  same  oode^  would  be  found  to  haT<e 
DO  better  daim  to  rooognition. 

Alt. — The  alteration  of  ioUte  takes  place  so  readily  by  ordinary  exposure,  that  the  mineral  ia  moat 
commonly  found  in  an  altered  state,  or  enclosed  in  the  altered  lolite.  This  diange  may  be  a  sim- 
ple  hydration  (fahlunUe^  eta) ;  or  a  removal  of  part  of  the  protoxyd  bases  by  carbonic  add ;  or 
the  introduction  of  oxyd  of  iron;  or  of  alkalies,  forming  pinite  and  mica.  The  first  atop  in  tiM 
change  consists  in  a  division  of  the  prisms  of  iolite  into  plates  parallel  to  the  base,  and  a  pr^rly 
foliation  of  the  surfaces  of  these  plates ;  with  a  change  of  oolor  to  grayish-green  and  greenial^ 
gray,  and  pometimes  brownish- gray.   Aa  the  alteration  proceeds,  the  foliation  beoomea  more  oom 
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tMb ;  afterward  it  may  be  lost  The  mineral  in  this  altered  oondition  has  many  names :  at 
\ydrou8  tolite^  pinUt,  ccUaapUUe^  fahluniiey  honadorffite^  esmarkiU^  chJofvphyllile,  ffiganiolitey  praseoliie, 
aapasiolHe.  Finite,  as  far  as  it  is  altered  iolite,  indndes  properly  the  alkaline  kinds.  Fahlunite  and 
the  foUowingi  excepting  the  last,  correspond  to  iolite+aq.  In  most  cases  if  the  water  of  the 
altered  iolite  be  included  with  the  basos,  the  oxygon  ratio  between  the  bases  and  silica  beoomei 
1  :  1 ;  it  seems,  therefore,  quite  probable  that  the  strong  tendency  of  iolite  to  take  up  water  ii 
owing  to  the  fact  that  its  siiica  (whose  amount  of  oxygen  exceeds  that  of  the  bases  by  one-fourth) 
la  not  saturated  with  bases.  Regarding  the  water  of  the  alteredmineral  as  basic,  esmarkiie^  Mh 
rophyUitCt  gigafMiie,  and  praseoltU  will  have  the  formula  {k\  &)  Si ;  oxL^faMvnite  and  bonadarffUef 
containing  twice  as  much  water  as  the  preceding,  would  have  the  formula  (ft',  tt)  Si+£L  If 
1  :  3  :  5  :  0  be  the  oxygen  ratio  for  ft,  fi,  Si,  ^  in  iolite,  1:3:6:1  will  be  the  ratio  for  esmar^ 
hUe^  eta,  and  1  :  3  :  5  :  2,  for  fahlunite^  etc.  Weissiie^  iberittf  hunmiie  are  names  of  other  min- 
erals supposed  to  be  altered  ioUto. 

For  the  distinguishing  characters  and  analyses  of  the  difl^srent  Idnda  of  altered  iolite,  see 
Flam,  FjLHLinriTi^  and  OATASPiLiTa,  under  Hydbous  gnJOiiTES. 


MICA  GROUP. 

The  minerals  of  the  Mica  group  are  alike  in  having  (1)  the  priflmatio 
angle  120°;  (2)  eminently  perfect  basal  cleavage,  affording  readily  very  thin, 
tongh,  laminsB ;  (3)  potash  almost  invariably  among  the  protoxyd  bases 
and  alumina  among  the  sesquioxyd ;  (4)  the  crystallization  either  hexa- 
gonal or  orthorhombic,  and  therefore  the  optic  axis,  or  optic-axial  plane,  at 
right  angles  to  the  cleavage  surface. 

Soda  is  sparingly  present  in  some  micas,  and  is  characteristic  of  the  hydrous  species  paragonite 
(p.4S7).  Lithia,  nibidia^  and  ccesia  occur  in  lepidolite.  Fluorine  is  often  present,  probably  re- 
placing oxygen.  Titanium  is  found  sparingly  in  several  kinds,  and  is  a  prominent  ingredient  of 
one  species,  astrophyllite.  It  is  usually  regarded  as  in  the  state  of  titanic  add  replacing  silica ; 
but,  for  reasons  elsewhere  given,  it  is  here  made  basia 

1.  0.  ratio  for  hoses  and  silica  1  :  1. 

288.  PHLoaopTTB.  (1)  Contains  magnesia,  with  little  or  no  iron,  and  much  alumina.  (2)  O.  ratio 
for  B,  R  between  2  :  1  and  6  :  3.  (3)  Optic-axial  angle  3**— 20".  (4)  Folia  tough,  and,  if  not  al- 
tered, elastic 

289.  BiOTTTK  (I)  Contains  magnesia  and  iron,  with  much  alumina.  (2)  0.  ratio  for  ft,  fi  about 
1  :  I  (rarely  1  :  H  or  I  :  2.)  (3)  Optically  uniaxial,  but  often  slightly  biaxial  through  irregularity. 
(4)  Folia  tough  and  elastic*. 

290.  Lepidombi«anil  (1)  Contains  much  iron  and  little  magnesia,  with  much  of  the  alumina 
replaced  by  sesquioxyd  of  iron.  (2)  0.  ratio  for  B,  fi  about  1  :  8.  (3)  Optically  like  biotite.  (4) 
Folia  brittle,  hardly  at  all  elastic. 

291.  AmnTB;  lepidomelane  having  the  0.  ratio  for  It,  S=l  :  2. 

292.  ASTEOPHTLLITI.  (1)  Contains  much  titanium,  zirconium,  eta,  with  little  alumina.  (2)  0. 
ratio  for  ft,  Ii  between  2  : 1  and  6  :  3,  nearly  as  in  phlogopite.  (3)  Optic-axial  angle  exceeding 
90%    (4)  Folia  brittle,  but  slightly  elastic. 

2.  0.  raUoJor  hoses  and  silica  1 :  H  to  1  :  2. 

293.  ICusooYiTB.  (1)  Contains  potash  almost  alone  among  protozyds.  with  no  magnesia,  or 
rarely  a  little;  aad  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  B,  S  1  :  6  to  1  :  12,  and 
for  R+S,  3i  mostly  1  :  l^.  (3)  O^tio-azial  angle  40<>  -^75%  (4)  Folia  tough,  elastic^  except  in 
flome  hydrous  or  altered  kinds. 

294.  Lbpidolitb.  (1)  Contains  lithia,  rubidia,  and  oaesia,  with  potash  as  the  principal  protoxyd, 
and  with  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  ft-f  fi,  Si  mostly  1  :  l(.  (3)  Optic- 
axial  divergence  70°— 78  . 

295.  CBTOPHTLLrra.  (1)  Same  constituents  as  lepidolite.  (2)  0.  ratio  for  ft+fi,  Si=l  :  2.  (3) 
Optio-axial  angle  50"*— 60%    (4)  Folia  tough,  elastia 

The  species  of  the  Mica  group  graduate  into  the  hydrous  micas  of  the  Ifargarodite  group  (p 
) ;  and  through  theae  they  also  approach  the  foUated  spedes  of  the  Talc  and  Chlorite  groups, 
aBpecially  the  latter. 

The  micas  were  regarded  as  of  one  species  until  1792,  when  lepidolite  was  made  distinct  Tlu 
euiier  synonymy  therefore  may  be  oonT^nlenUy  given  here. 
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Pliny  probably  inclnded  the  mineral  mica  with  the  Laipia  apecaUvria  (xxxvi.  45)  or  Se.miu ;  and 
the  shavings  or  scales  of  Lapis  apeadaris  strown  over  the  "  Circus  Maximus, "  to  produot  an 
agroeablo  whiteness,  were  probably  those  of  a  soft  silvery  mica  schist  His  Hdmmochrysos  also 
(xxxvi.  73,  named  from  iftftof,  sandf  ypwrdi^  ffold)  was  probably  sand  fk>m  a  yellowish  mica  schist, 
which  abounds  by  the  road-side  in  many  mica-schist  regions.  Agrioola  speaks  of  the  deceptiv  j 
character  of  this  silvery  and  golden  dufft,  as  cited  below.  This  silvery  and  golden  mica  in  scales 
is  the  Cai-sUver  and  Cai-gold  of  mediaeval  Europe.  The  following  is  the  synonymy  of  the  mineral 
since  the  time  of  Pliny : 

Mica,  Ammochrysos,  colore  argento  ita  simile  sit,  ut  pneros  et  rerum  motallicarum  imperitoi 
decipere  possit,  Germ,  Glimmer,  Eatzen-Silber,  Agrie.^  Foss.,  264,  447,  Interpr.,  466,  1 546.  Spccu- 
laris  lapis  adulterinus  flexilis  sexangulorum  Ckipetler^  Prodr.  Oiyst,  26,  1723.  Mica  [Talc  not 
included],  Vitrum  Muscoviticum,  V.  Rutheniticum,  Skimmer,  Var.  alba  (Kattsilver),  flava  (Eatt- 
gull),  rubra,  viridis  [Chlorite  fr.  Sahlberg],  nigra,  squamosa,  radians,  fluctuans,  heraispherica) 
WalLy  Min.,  129,  181,  1747.  Mica  pt.  [rest  Talc,  Chlorite],  Verre  de  Moscovie,  etc.,  FY,  TrL  WalL, 
L  241,  1753.  Mica,  Glimmer,  Vitrum  Muscoviticum  (in  platen^  Mica  squamosa  (in  scales)  Oronst^ 
Min.,  88,  1758.  Isinglass  (in  large  plates).  Glimmer  or  Mica  (in  small  scales)  pt.  (rest  Talc, 
Chlorite)  HUL^  Foss.,  10,  IS,  1771.  Glimmer  [Chlorite  and  Talc  excluded]  Wem,^  Bergm.  J.,  37 
1789. 

The  word  mica  has  been  said  to  come  from  the  Latin  miai,  a  crumb  or  grain,  as  it  was  formerly 
applied  especially  to  the  mineral  in  scales.  It  is  usually  derived,  however,  tcom  the  Latin  micare^ 
signifying  (like  tiie  German  name  Glimmar)  to  ahine, 

288.  FHIjOOOPITEI.    Magnesia-Mica  pt    Rhombic  Mica.    Rhombenglimmer  pt    Phlogopit 
(fr.  Antwerp,  N.  Y.)  Breiih,,  Handb.,  398,  1841. 


Orthorhombic.     /A  7=120"^,  and 


Prisms  usually 
prisms,  more  or 


habit  hexagonal, 
oblong  six-sided 

less  tapering,  with*  irregular  sides ; 
rarely,  when  small,  with  polished 
lateral  planes.  Cleavage  basal, 
highly  eminent.  Not  known  in 
conipact  massive  forms. 

H.  =  2-5-3.  G.  =  2-78-2-85. 
Lustre  pearly,  often  submetallic,  on 
cleavage  surface.  Color  yellowish- 
brown  to  brownish-red,  with  often 
something  of  a  copper-like  reflec- 
tion; also  pale  brownish-yellow, 
green,  white,  colorless.  Transpar- 
ent to  translucent  in  thin  folia. 
Thin  laminae  tough  and  elastic. 
Optical-axial  divergence  3° — ^20®, 
rarely  less  than  5° ;  in  fig.  282, 
which  represents  the  optical  character  of  the  mica  of  Natural  Bridge,  15**, 

Oomp.— Mostly  {fr  ft'-H-rtr  5)'  Si';  tho  hoses  include  magnesia  and  little  or  no  iron.  Possiblj 
for  all  (§  B'+i  S)*  Si'i  as  in  anaL  hj  Rammelsberg.    Phlogopite  is  a  true  Magnesia  mica. 

Analyses:  1,  Meiizendorff  (Pogg.,  lyiiL  167);  2-4,  Craw  (Am.  J.  ScL,  IL  x.  383);  6,  Ram- 
melsberg (Za  G.,  xir.  758) ;  6,  Svanberg(Ak.  H.  Stockh.,  18S9,  176);  7,  Delesse  (BuJL  G.  Fr- 
IL  iz.  121);  8,  id.  (Ann.  d.  M.,  V.  z.  619);  9,  C.  Bromeis  (Pogg.,  It.  112): 


Antwerp. 


Si        & 

L  Jefferson  Co.,  N.  T.  (})  41*30    15*86 
L  Awards,  N.  T.  40*15    17*36 


f?e      Ag     Ca,    HtL      t,       tL      F 

1'77    28-79  

28-10   — 


0-06»  9-70    0-28 
0*63  10-66 


8-80  Meitsend. 
4-20=101  Orawe 


*  With  tome  UtUa. 
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9i      Si  j^e    Au    lilg     Oa    ^a  e      £[     F 

8.  Bdwardfl,  N.  T.    40'36  16-46 29-55   4-94  1'23  0-95   =99-48  Grawe. 

4.  "  40-36  16-08 30-25   4-39  6-07    2-65=99-80  Orawe. 

B.  Gcnvemeup  41*96  18-47  2-12  0-55  27-12  0-34     tr,  9-37  0-60  2-93=98-96  Ramm. 

e.  Sala  42-46  12-86  7'11  1-06  25-39 6-03  8-17  0-62,MgO-3G,  CaO'lC 

=99-16  Svanberg. 

7.  Yoeges  37-54  19-80  1'61  0-10  30-32  070  1-00  7-17  1-51  0-22=99-97  Delesso. 

8.  "       foi^yn^    41-20  13-37         9-51*1-50*  19-03  1-63  1-28    7*94  2-90  1-06,  Li  0-22=98-64 

DelessA 

9.  Henchenberg,  &r.  42-89    6-09  Pel 0-59   24-88  0*76  0*36  13*15  2-30  =100-47  Brom. 

•  Includes  5-08  of  Fe*  0*.         *  Beckoned  as  1-67  Mn*  O*. 

The  Sala  mica  of  No.  6  has  not  been  examined  optically ;  yet,  as  it  agrees  nearly  in  atoni . 
proportions  with  phlogopitOi  it  appears  to  belong  hero.  It  was  dark  grocn  in  color,  and  inelastic, 
and  is  called  chlorite  by  Svanberg ;  the  analysis  is  here  cited  from  the  original  paper  by  Svanberg. 
Crawe's  analyses  afford  the  0.  ratio  1*77  :  1  :  2*69=7  :  4  :  11,  and  MeitzendorfTs  nearly  the  same. 
The  silico-fluorids  in  the  former  are  about  /),  and  in  the  latter  ^S-  ^  o^  No.  5,  2*81,  Rammels- 
berg.  Analysis  7,  by  Delesse,  affords  the  0.  ratio  3:2:5;  and  8,  about  4| :  3  :  9.  The  latter 
mica  is  a  brown  or  greenish  kind  from  the  rock  called  by  Delesse,  Minette,  occurring  at  Ser- 
▼anoe  in  the  Yosges;  the  ratio  may  become  that  of  biotite  when  the  state  of  ozydation  of  tho 
iron  is  ascertained ;  G.= 2*842.     No.  9  gives  the  ratio  12^  :  6  :  22^;  it  is  from  near  L.  Laach. 

Pyr.,  etc. — In  the  dosed  tube  gives  a  little  water.  Some  varieties  give  the  reaction  for  fluorine 
in  the  open  tube,  while  most  give  little  or  no  reaction  for  iron  with  the  fluxes.  B.B.  whitens  and 
fuses  on  the  thin  edges.  Completely  decomposed  by  sulphuric  acid,  leaving  the  silica  in  thin 
scales. 

Obs. — ^Phlogopite  is  especially  characteristic  of  serpentine,  and  crystalline  limestone  or 
dolomite. 

Occurs  in  limestone  in  the  Vosges  (anaL  7,  8).  Includes  probably  the  mica  found  in  limestone 
at  AltrKemnitz,  near  Hirsdiberg ;  that  of  Baritti,  Brazil,  of  a  golden-yellow  color,  having  the 
optical  angle  5°  80'  and  parallel  to  the  shorter  diagonal  (Grailich);  and  a  brown  mica  from  lime* 
stone  of  Upper  Hungary,  affording  Grailich  the  angle  4*'— 5°. 

Occurs  at  the  following  localities  in  the  U.  States ;  spedmens  from  which  afibrdod  tho  optica] 
angles  annexed,  all  measured  by  B.  SilUman,  Jr.  (Am.  J.  Sd.,  IL  x.  372),  excepting  one  by  Blake 
(ib.,  xiL  6): 

1.  Pope's  Mills,  St  Lawrence  Co.,  N.  T.,  glassy  transparent  7'— 7'  30'  B.  8 

2.  Edwards,  N.  Y.,  rich  reddish  brown  10?  " 

3.  St  Lawrenoo  Co.,?  N.  T..  yellowish  10?  " 

4.  Vrooraan's  Lake,  N.  T.,  in  long  crystals  of  a  yellow  color  10  SO— 10  60      " 
6.  Edwards,  N.  Y.,  rich  yellowish-brown  color  11  " 

6.  Warwick,  Orange  Co.,  N.  Y.,  in  limestone,  yellowish  11  ?  " 

7.  Falls  of  the  Grand  Calumet,  Canada,  yellowish-green  crystals  many 

inches  long  18-13  12  " 

8.  Pope^s  Mills,  St  Lawrence  Co.,  N.  Y.,  large  crystals,  fine  ydlowish- 

brown  13  30  " 

9.  Edwards,  N.  Y. ;  2d  spodmen,  yellowish-brown  13  30  ^ 

10.  Church's  Mills,  Rossie,  N.  Y.,  resembles  the  Pope's  Mills  13  »0— 14  " 

11.  Near  Skinner's  Bridge,  Rossie,  N.  Y.,  silvery-yellow  mica  14  ** 

12.  Carlisle,  Mass ,  rich  yellowish-brown  14  ** 

13.  Rossie,  N.  Y.,  near  Mrs.  Story's,  light  yellowish  16  •* 

14.  Pope's  Mills,  St.  Lawrence  Co.,  brownish-yellow  hexagonal  crystal  15  ** 

15.  Natural  Bridge,  Jeff^Drson  Ca,  N.  Y.,  rich  yellow;  associated  with  ser^ 

pontine ;  same  as  analyzed  by  Meitsendorff  15  ^ 

16.  bis.,  ib.,  ib.,  another  specimen  16  ^ 

16.  Edwards,  N.  Y.,  white  silvery,  curved  crystals  15  30—16  30      " 

17.  yicinity  of  Rossie,  N.  Y.,  rich  yellow-brown ;  probably  the  same  as 

Gouverneur  16  7— 16  15  " 

18.  Essex,  N.  Y.,  in  limestone,  deep  rich  brown  oolor  16  30  *' 

19.  Upper  Ottawa,  Canada,  reddish-yellow,  transparent  17  30—18  " 

20.  Moriali,  Essex  Ca,  N.  Y.,  very  dark  smoky  red  Bst'd  16—17  " 

21.  Somerville,  N.  Y.,  faint  brownish  5—7  •' 

22.  Burgess,  Canada  West,  bronzy,  almost  metallic,  send-transparent  if 

£in ;  opaque  in  plates  a  Ime  thick ;  slightly  elastio  only ;  found  with 

aiwUte  in  sandstone  Angle  very  sunn  * 
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28.  Pra.iklin,  N.  J.,  bronzj-yellow  About  14*  B.  S 

24  Burgess,  Canada  West,  whitish-yellow  About  10  " 

26.  Fine,  St.  Lawrence  Co.,  N.  T.,  yery  dark  oliye-brown  Bst'd  10—12  " 

26.  Amity,  N.  Y.,  opaque  silvery  white  10—12  " 

27.  Warwick,  Pa.,  brownish  olive-green  About  13  Blake. 

Phlogopite  occurs  also  at  Gouvemeur,  N.  T.,  of  a  brownish  copper-red ;  at  Sterling  lOne,  Mor- 
ris Co.,  N.  J.,  rich  yellowish-brown,  indinmg  to  red,  in  limestone ;  at  Suckasunny  mme,  N.  J., 
deep  olive-brown,  inclining  to  yellow,  in  limestone;  Newton,  N.  J.,  yellow,  in  limestone;  Lock- 
wood,  Susser  Co.,  N.  J.,  deep  olive-brown,  like  the  mica  of  Fine,  N.  Y.,  in  limestone ;  at  St  Je- 
romo,  Canada,  reddish-coppery.  The  crystals  at  aarke's  Hill,  St  Lawrence  Co.,  are  very  large, 
sometimes  nearly  two  feet  long;  fig.  281  represents  one  in  the  cabinet  of  W.  W.  Jefferis,  which 
is  -JO  in.  long,  4  in.  thick  at  top,  and  8^  in.  at  centre,  and  weighs  6H  pounds.  Sonarmont  found 
one  deep  bottle-green  mica  of  unknown  locality  having  the  angle  16**. 

Named  from  ^\oYtoir'',(^  fire-like^  in  allusion  to  the  color. 

AIL- The  plUogopites  are  quite  liable  to  change,  losing  their  elasticity,  becoming  pearly  in 
lustre,  with  often  brovmish  spots,  as  if  from  the  hydration  of  the  oxyd  of  iron.  lu  some  cases 
an  alteration  to  steatite  and  serpentine  has  been  observed.  A  serpentine  pseudomorph  after  phlog- 
opite from  Somerville,  St  Lawrence  Co.,  N.  Y.,  afforded  Lewinstein  iZS.  Ch.  Phann.,  1860,  15) 
gi  47-24»  Al  2-32,  Mg  83-28,  *'e  riO,  Na  0-67,  t  0-67,  tl  14-87  =  100. 

289.  BlOnm,  Ifagnesia-Mica  pt,  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxenua 
(fir.  Vesuv.)  BreUh.,  Handb.,  382,  1841.  Bubellan= Astrites  trappicus,  BtHVl,  ib.  870.  Biotit 
Eausrru,  Handb.,  671,  1847.  Rhombenglimmer  (ft*.  Greenwood  Furnace)  Koangoti,  Pogg.,  hcxiil 
661. 

Hexagonal.  jBAjB=62**  57',  crystals  fr.  Vesuvius,  Hessenberg;  a=z 
4-911126.  Habit  often  monoclinic.  Observed  planes :  0;  rhombohedrons, 
?'J\'^J  prism,  i.2;  pyramids,  ^-2,  f2,  §-2,  1-2,  f2,  2-2,  f  2,  f  2,  4-2 ; 
f-It  the  form  fr.  Greenwood  Furnace,  the  rest  fr.  Vesuvian  crystals. 

283  OA  5=100°  0  A  f  2=98°  ir 

3=121  26'  (9  A  2-2=95  49 

=106  59  <?  A  4-2=92  55 

=101  30i  (?  A  1=113  47 


Prisms  commonly  tabular.  Cleavage :  basal 
highly  eminent.  Often  in  disseminated  scales, 
sometimes  in  massive  aggregations  of  cleavable 
scales. 

H.=2'5— 3.  G.=2-7— 3-1.  Lustre  splendent,  and  more  or  less  pearly 
on  a  cleavage  surface,  and  sometimes  submetallic  when  black ;  lateral  sur- 
faces vitreous  when  smooth  and  shining.  Colors  usually  green  to  black, 
often  deep  black  in  thick  crystals,  and  sometimes  even  in  thin  laminsB,  un- 
less tlie  laminflB  are  very  thin ;  such  thin  laminae  green,  blood-red,  or  brown 
by  transmitted  light;  rarely  white.  Streak  uncolored.  Transparent  to 
opaque.  Optically  uniaxial.  Sometimes  biaxial  with  slight  axial  diver- 
gence, from  exceptional  irregularities,  but  the  angle  not  exceeding  5°  and 
seldom  1°. 

Oomp.,  Var.— Biotite  is  a  magnesia* iron  mica,  part  of  the  alumina  being  replaced  hy  sesqui* 
oxyd  of  iron,  and  protoxyd  of  iron  and  magnesia  existing  among  the  protoxyd  bases.  Black  is  the 
prevailing  color,  but  brown  to  white  also  occur.  The  results  of  analyses  vary  much,  and  for  the 
reason  already  stated — the  non-determination,  in  most  cases,  of  the  degree  of  oxydation  of  the 
iron ;  and  the  oxact  atomic  ratio  for  the  species  and  its  limits  of  Tan'ation  are  therefore  not«pre- 
dselV  understood.  The  0.  ratio,  which  i^pears  to  be  dominant,  is  1  :  1  :  2,  fmng  the  formula 
(i^  4-^^)*Si'«  which  it  the  formula  of  garnet    In  some  cases  the  ratio  is  apparently  near 
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1 :  IJr :  2^  and  1:2:3;  and  through  species  containing  much  iron  it  passes  to  micas  of  tbi 
species  annite  and  lepidomelane. 

The  analyses  below^  are  arranged  in  two  diyisions ;  (A)  having  the  0.  ratio  approximately  1 : 
1:2;  (B)  haying  other  various  ratios. 

Analyses:  A.  1,  t.  Kobell  (Eastn.  Arch.  Nat,  zil  29);  2,  8,  Smith  ft  Brush  (Am.  J.  Sd.,  IL 
xvi  45);  4,  y.  Hauer  (Ber.  Ak.  Wien,  zil  485);  6,  Smith  ft  Brush  0*  o.)i  6,  J.  L.  Smith  (Am.  J. 
Sd.,  n.  xliL  91);  7,  v.  Kobell  (L  c.);  8,  v.  Kobell  (J.  pr.  Ch.,  xxxvi.  309);  9,  Bromeis  (Pogg.,  ly. 
112);  10,  Ohodnef  (Pogg.,  IzL  381);  11,  Chodnef,  with  ozyd  of  iron  by  Mitscherlich  (J.  pr.  Ch^ 
bcxxyi.  1);  12,  Kjerulf  (J.  pr.  Oh.,  Ixy.  187);  13,  H.  Boso  (Gilb.  Ann.,  Ixxi,  13);  14,  C.  Bromeis 
(BIschof's  Lehrb.  GeoL,  il  1418);  15,  Bukeisen  (Kenng.  Ueb.,  1856-57,  86);  16,  Scheerer  (Za 
a,  xiy.  60);  17,  Kiebel  (ib.);  18,  A.  Streng  (B.  H.  Ztg.,  iiui.  54);  19,  Klaproth  (Beitr.,  v.  78;; 
20,  H.  Bose  (Pogg.,  i.  75);  21,  v.  KobeU  (Kastn.  Arch.  Nat.,  zil  29). 

B.  22,  23,  Scheerer  and  Bube  (ZS.  G.,  ziy.  56);  24,  Varrentrapp  (Pogg.,  IzL  381);  25,  Delesse 
(Ann.  Ch.  Phys.,  IIL  zxy.  14);  26,  Syanberg  (Ak.  H.  Stockholm,  1839,  172);  27,  Kjerulf  (L  a); 
28,  Syanberg  (L  a,  177);  29,  Haughton  (Q.  J.  Q.  Soc,  zviii.  418);  30,  H.  Bose  (No.  20  above)^ 
81,  T.Kobell  (Na  21  aboveX  with  Mitscherlich's  determination  of  the  iron. 


A.  0.  raJUo  approximately  1:1:2. 


Si     Si 

9e 

1.  Monroe 

40-00  1616 

7-50 

a.    " 

89*88  14-99 

7-68 

8.     •• 

89-51  16-U 

7-99 

te        fin 


4.  "  40-21  19-99    7-96 

5.  Putnam  C!o.39'62  17'36    5*40 


Mg 
21-54 

23-69 

28*40 

il'15 
23*85 


8.  Oho8ter,Ms.39-03  15-88    7*12    0-31  23*58 

7.  Greenland  41*00  16*88    4*50  5*05  18*86 

8.  Bodenmais  4086  15-13  13-00    22*00 

9.  Vosuyius    39*75  15*99    8*29    2449 

10.  "      (J)  40*91  17-79  11*02   19*04 

11.  '*           40-91  17-79    800  7-03  19-04 

12.  **            44-68  19*04    492    20*89 

13.  L.  Baikal    42*ol  1605    493    2597 

14.  L. Laach     43*02  16*85  11-63    1840 

16.  Tyrol          88*43  16*71  14*49«  tr,  17*28 

18.  Brand         37*1817*53    6*20  15-35]S[n0'31  9*05 


17. 

18. 
19. 
20. 

21. 


87*06  16-78    6*07  15*37        <r.        9*02 


Harzbuzg 

Sberia 

Mlask 


36*17  18*09  8*70 
42-50  11*50  22-00 
40-00  12-67  19*03 

42-12  12-83  20-78 


13-72 


1*55 


0-87 

0-30 
0-30 


fra    & 

10*83 

1-12    9-11 

10*20 

0*90    5*22 
1-01    8*95 

2*63  7*50 

8*76 

8*83 

8*78 

9-96 

9-96 

2-05  6*97 

7-65 

1-16  8-60 

11*42 

2-93    5  14 


3-00 

1-80 

1*35 

2*89 
1-41 

2-24 
4-30 
0-44 
0-76 


0*17 


2*76 
3*62 


2-86    6-96    3*77 


11*18 

20  9*00 

0-63  16*70 

16*15 


tr.       7-59 

10*00 

— r-    5*61 


2*28 
1-00 


8-58    1-07 


P 
0-50,  fi  0*2- 

99*76  K. 
0-95,  a  0*44=^ 

99-16  a  ft  a 

0*95  Ca  0*44= 
98*95  S.  ft  B. 

=98-97  H. 

1*20,010-27  = 

99*06  S.  ft  B. 
0-76=98-60.  8. 
<r.= 99-35  K. 

=  1 00-26  K. 

gangue  0*1 

=98-62  a 

=99-02  0. 

=9803  0. 

=98-97  K. 

0*65=:97-16  R 

=100-36*B 

=1 00-09  R 

^Ti2-47  = 

100*57  a 

Ti  3-64^= 

101*10  K. 
0-36=98-59  a 

=98  K. 

2-0Ol(XJ^e  1*68. 

=97-27  R 

=101-5.1  K. 


B.  0,  ratio  a/pprfmimaiOiy  1:2:8,   1  :  1^  :  2^,  efe. 


-ta  3*06= 

99*42  a 
-ti  316= 
100-15  B 

24.  ZOWthal    89*85  16*07  18*21 16*60     0*42  [1868,  loss  incL],    Varr. 

25.  Alps,<2fc.^.  41-22  13*92  26*90     109     4*70     258    1*40      6*05   090     1-58=100-341) 


22.  ITreibeig     37-60  17-87  1298      9*96    0*20    1016     0*46    8-00      0-83    8*48 
28.        *"  38*89 16*00 16-29      6-96    9*66     1*76  6-06    4'40 


*  Much  ammonlMfll  water  given  off  on  Ignltloa,  and  aaaL  made  on  the  mineral  after  thns  diylng. 
V  Containing  Fe  and  AL  ■    •Aapob]tahed,proto](yd. 

20 


Digitized  by  VjOOQIC 


d06  OXYGEN  00HF0URD8. 

Si  M      9e  te      ftn  Ikg  Ca    JTa  ft  £[        F 

26LParga8        42*58  21-68  10-89    0-75  10-27  1-04  8*45  3-86     051 = 99*02  S 

27.Bifel,6f.-6»k43i0  15-06  26-89 10-82  0*81    0-82  4-62  160    ^¥11-03= 

103-59  K 

28.  RoBendaM  44-41  16-86  20-71     0-45  11-26  1-50  4-05  1*13     0-41  =  101-68  »S 

29.  Gar. Wood  44-40  21-62  10-72  3-96     1-28  6-14  2-70    0-74  6-18  1-20    =98-84  BL 

BCMiask        40*00  12-67    1-97  16*39     0*63  16*70      ir.    5-61  210  ti  1-63= 

95*70  A 
W.        "  42-12    12-88    2-63    16-32    1616 8  68    107    =98-60  K. 

In  anal  6,  (}.=2-80,  the  mica  talc-like,  pale  ywh.-g^  bj  transmitted  light,  inelastic,  waxy, 
Ijrobably  somewhat  altered;  6,  chlorite-like,  with  emery,  etc;  8,  6. =2 -7;  16,  17,  from  the  En- 
geblrge ;  18,  from  gabbro,  opt.  char,  not  given ;  22,  23,  bronze-brown  to  black,  in  gneiss ;  25,  out 
of  protogine  of  Alps ;  29,  from  granite,  Ireland. 

In  the  VesuTian  biotite,  anal  12,  0.  ratio  for  ft,  S,  §1=1 0*05  :  10-!t6  :  23-17 ;  anal  10,  9*87 
12-88:  21*24=1  :  1^:  2i;  anal  11  (10  as  modified  by  Mitscherlich),  9-25  :  9-93  :  21-24.  AnaL  16, 
as  it  stands,  gives  the  ratio  1  :  li :  2^ ;  18,  1  :  1  :  If ;  22  to  29,  nearly  1 :  2  :  3,  bdt  some  defi- 
ciency of  protoxyds  in  -i7,  28,  making  the  ratio  nearer  1 :  2f :  4.  The  last  two,  30,  81,  aro  the 
analyses  by  Rose  and  v.  Kobell,  Nos.  20,  21,  with  the  ^e  and  Pe  as  recently  determined  by  A. 
Mitscherlich.  Mitscherlich's  results  change  the  ratio  from  1  :  1 :  2  to  nearly  5 :  3 :  10,  or  the  ratio 
approximately  of  phlogopite ;  and  if  his  determination  should  be  sustained,  the  Siberian  mica 
analysed  would  appear  to  be  phlogopite. 

A  chrome  magnesia  mica  ( ChromgUmmer)  of  a  green  color,  from  Schwarzen stein,  in  Zillerthal,  af* 
forded  Schaf  hautl  (Ann.  Gh.  Pharm.,  xlvL  325)  over  5  p.  c.  of  oxyd  of  chromium,  and  the  0.  ratio 
for  the  whole  6*4  :  9-6  :  24-75=2  :  3  :  8.  Ho  obtained  Si  47*68,  M  15-15,  €r  6-90,  Fe  5-72,  fin 
1-05,  Mg  11-68,  ]S'a  1-17,  ti  7-27,  S  2-86=98-38. 

Pyr.,  etc*^ — Same  as  phlogopite,  except  that  with  the  fluxes  it  gives  strong  reactions  for  iron. 

Obs. — ^Biotite  was  first  shown  to  be  optically  uniaxial  by  Biot,  after  whom  it  is  named ;  and 
later,  to  be  hexagonal  in  crystallization  by  Marignac  (BibL  Univ.,  1847,  Suppl  vL  300);  Brooki- 
aud  Miller  (Mm.,  387);  Kokscharof  (Min.  RussL,  iL  291);  and  quite  recently,  and  after  careful 
measurements,  by  Hessenberg  (Min.  Not,  No.  viL  15,  1866).  But  still  the  crystals  are  often 
slightly  biaxial,  as  first  remarked  by  Silliman  (Am.  J.  ScL,  II.  x.  372,  1650),  and  W.  P.  Blake 
(ib.,  xii.  6,  1851);  and  later  by  Dove  (Ber.  Ak.  Berlin,  1853),  Senarmont  (Ann.  Oh.  Phys..  III. 
xxxiii.  391,  xxxlv.  171X  Grailich  (Lehrb.  d.  Eryst,  1856),  and  others.  On  the  ground  of  the 
biaxial  character  observed,  Desdoizeaux,  in  his  Min.,  I  88,  1862,  made  the  species  orthorhombia 
Blake  examined  specimens  from  Greenwood  Furnaoe ;  a  sUvery-white  var.  fr.  Easton.  Pa. :  a 
crimson  from  Topsham,  Me. ;  a  fiery-red,  by  transmitted  light,  from  Moriah,  Essex  Co.,  N.  T. ;  a 
dark  bottle-green  from  Moor's  Slide,  Ottawa,  Canada ;  and  seven  different  varieties  from  Vesuvius. 
B*it  the  divergence,  which  was  in  all  very  small,  was  not  measured.  One  of  the  uniaxial  micafi 
examined  by  Biot  is  stated  by  him  to  have  oome  from  Topsham,  Me.  Koksoharof  found  some 
crystals  from  Vesuvius  true  uniaxial 

The  following  are  the  results  of  measurements  by  Senarmont  and  Grailich  (two  or  three  of  the 
micas  perhaps  phlogopites): 

1.  Axial  plane  parallel  to  ihe  longer  diagonal 

1.  Greenwood  Furnaoe  0*-.l*  GiailialL 

2.  Pellegrino,  Tyrol;  hexagonal;  in  limestone  0  — 1        ^ 

3.  Karosulik,  Greenland ;  sea-green  1  — 2  Grailich. 

4.  Lake  Baikal :  dark  brown  1  —2  *' 
6.  Adun-Tschllon,  Siberia;  reddish-brown,  in  dolomite  (phlogopite 7)  1  — 2        '^ 

6.  Ceylon;  clear  green,  transparent  1  — 2  SenarmoiU 

*i.  Philadelphia ;  dear  61ive-£preen  (phlogopite  7)  8  —4       ^ 

I.  Axial  pkme  parallel  to  ihe  shorter  diagonal 

1.  Vesuvius;  so-called meroxene  0*— I'QnilioiL 

2.  Vesuvius ;  dull  green  to  colorless  1  ** 
8.  Vesuvius;  brownish-green  2  ** 
4b  Vesuvius;  bluish  8  " 
6.  Vesuvius ;  greenish-blade  in  pomioe  4              *' 

<L  Ll  Baikal ;  deep  brown,  transparent,  hexagoniA  1  Senarmonk 
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7.  Baston,  Fft. ;  unbrery  white  1*— S*  Oraflicii. 

8.  Fassa,  Tjrrol ;  resembling  merozene  1  — 8        " 

9.  BastoD,  Pa. ;  green  8  — i       ^ 

Graflich  found  the  angle  0**,  or  zero,  hi  mica  firom  ZiHertbal ;  Norway,  dark  green ;  Karia^ 
dark  olive-green;  Retzbanya,  greeniah  to  colorless;  Gkwhen,  pistachio-green;  Leonfelden,  black; 
Ifagura,  dark  red;  Altenberg,  dork  blaisb;  Horn,  black;  Besstercze,  dark;  Anaksirksarklldb, 
liver-brown. 

The  YesuYian  biotite  fonnd  on  Mt  Somma  (Meroxene  of  Breith.)  oocurs  in  brilliant  crystals 
with  numerous  polished  facets.  Other  foreign  localities  are  named  in  connection  with  the  anal* 
ysoB.  The  mica  fVom  Greenwood  Furnace,  Monroe,  N.  Y.,  analyzed  by  von  Kobell  (anal  1), 
oocurs  in  large  and  very  regular  rhombic  prisms  (sometimes  6  or  6  in.  across)  oblique  firom  an 
aaUe  edge ;  and  also  in  tetrahedral  pyramids ;  the  faces  of  the  pyramids  hidine  to  the  cleavage 
plane  at  US'*  to  114^  v.  Kobell  gives  for  the  angle  RaR  (faces  of  the  pyramid)  71"  to72%  This 
is  the  same  mica  with  that  analyzed  by  Smith  and  Brush  (anal.  2,  3),  as  ProC  Brush  has  assured 
himself  by  an  examination  of  von  Kobell's  specimens  at  Munich. 

Alt. — Rubelian  is  considered  an  altered  biotite;  it  oocurs  in  small  hexagonal  forms,  of  a  red 
color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of  the  alteration  of  this  species,  as  in  granite 
at  Brunn  and  Thierscheim.  Among  the  above  analyses,  several  indicate  incipient  change  by  the 
water  and  chlorine  present.    Mica,  altered  to  magnetite,  has  been  observed  in  the  Tyrol 

The  EiikampUie  of  Kenngott  (Uob.,  1 858, 68, 1855,  and  described  under  the  name  Chlarit  ohnlicheB 
JUnerai  in  Bcr.  Ak.  Wien,  xi  609,  1853)  is  a  hydrous  biotite,  probably  a  result  of  alteration, 
from  Presburg,  Hungary.  It  is  between  mica  and  dilorite  in  its  characters.  Color  nearly  black, 
but  in  veiy  thin  folia  brown  to  hyacinth-red  or  reddish-yellow;  H.=2— 2*5;  G.-=2'73  Com- 
position, according  to  an  analysis  by  v.  Hauer  (I  c).  Si  38*18,  £l  21*60,  te  19*92,  Mn  2*61,  litg, 
by  loss,  13-76,  fl  3-98=100,  jiving  the  oxygen  ratio  for  &,  fi,  Si,  fl=l  :  1  :  2  :  t.  The  VoigtiU 
of  Schxnid  may  also  be  a  hydrated  biotite.    See  under  Htdbous  SiuoATEd^  p.  893. 

290.  IJESPIDOBIBUUTZI.    Baunnannj  Gel  Anz.  Gott,  945,  1840. 

Hexagonal  1  In  small  six-sided  tables,  or  an  aggregate  of  minute  scales. 
Cleavage  basal,  eminent,  as  in  other  micas. 

H.=3.  G.=3-0.  Lustre  adamantine,  inclining  to  vitreous^  pearly. 
Color  black,  with  occasionally  a  leek-green  reflection.  Streak  ffrayish-green. 
Opaque,  or  translucent  in  very  thin  laminse.  Somewhat  brittle,  or  but  little 
elastic.     Optically  unaxial ;  or  biaxial  with  a  very  small  axial  angle. 

Comp^— An  iron-potash  mica.  0.  ratio  for  bases  and  silica  1:1;  for  ft,  S^  moitly  1  :  3,  but 
varying  to  1  to  more  than  8 ;  of  doubtftd  limits,  on  account  of  the  doubts  as  to  the  state  of 
the  iron  in  most  of  the  analyses.  1  :  3  for  the  ratio  of  ft,  fi  gives  (i  ft'-h^fi)'Si'.  Differs  from 
biotite  in  the  smaller  proportion  of  protoxyds  and  little  alumina  and  magnesia,  but  appears  to 
agree  with  it  in  optical  characters. 

Analyses :  1,  Soltmann  (PoKg.,  I  664) ;  2,  Svanberg  (Ak.  H.  Stockb.,  178,  1839} ;  8-7,  Haugh* 
ton  (J.  a.  Soc,  XV.  129,  xviil  418,  Phil  Mag.,  IV.  xviil  269);  8,  Bling  (Gieb.  u.  Heintz,  ZS.  Nat, 
1854,  339)- 

&       Si       Pe      i*e    ftn   llg  Ca    fTa     &     £[ 

1.  Wermland  37-40  11-60  27-66  1243 0-26      9*20  0-60=99-49  Soltm. 

8.  Abboiforss  8945    9*27  35*78     1*45  2-54  8*29  0-31 5*06  188,  Oa  082,? 0*29= 

99-68  Svanb. 
8.  Jonesed,  8w.  89-70  12-25  28-55  0*96  1*00  7*25  4'48  0*47  7*30  1-00=99-76  Haughton. 
4.  O^low  Go.  85-65  1708  28*70  3-66  1-95  3*07  0'61  035  9*45  4*30=99-61  Haughton. 
A.  Ballygihen  86*20  15-95  27-19  0*64  1*50  5*00  0*50  0*16  8-65  3*90=99  69  Haughton. 
6.  aienveagh  8616  19*40  26*81  0*62  0*40  4*29  0*58  0*48  900  2*40=99*64  Haughton. 
1.  Canton  35*50  20*80  19-70  7*74  1-70  4*46  0*56  0*10  9-00  0*26=99*81  Haughton. 
a  UaindorC  SDesiA     86-98  20-25  23*14 6-16  2-96  5-44  8  52 =108*45  llling. 

The  original  lepidomelane,  anal  1,  affords  the  0.  ratio  1:3:4.  The  Irish  variety  (anal.  4,  5,  6, 
t)  affords  as  a  mean  result,  1  :  8*3  :  4*1 ;  No.  4  is  from  Ballyellin,  and  5,  6,  from  Donegal  Co.  The 
Abborforss  mica  affords  1  :  4*6  :  6*2 ;  but  if  the  water  be  made  basic,  1  :  3*1  :  4*8 ;  and  anal  8 
corresponds  to  1  :  8-2  :  3-8 ;  both  near  1:3:4.  The  mineral  of  the  last  has  (}.=8  96,  and  if 
very  fusible. 

Fyr.,  etc.— B.B.  at  a  red  heat  becomes  brown  and  frises  to  a  black  magnetic  globule.  Easily 
ileooiiipoaed  by  muriatio  add,  depositing  sihca  in  scales. 
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Obs.— A  flcsly-masillTe  mineral  at  Pereberg  in  Wennland,  Sweden,  oontaming  imbedded  prismi 
of  hornblende,  the  scales  half  a  line  or  so  across ;  mi^a-like  at  Abborforss  in  Finland;  in  granitf 
in  Ireland,  at  Ballyellin  in  Garlow  Co.,  LeLaster,  at  BaUygihen  in  Donegal  Co.,  and  at  Canton, 
mosllj  in  largish  crystals  or  plates  (^  inch  across  and  larger).  The  Donegal  and  Leinstor  Ca  mica 
is  optically  nniazial,  according  to  Hanghton.  The  granite  contains  also  a  white  muscovite  (see 
anaL  8-11,  under  Mubcoyitb);  and  in  some  cases  the  black  and  white  form  parts  of  the  same 
ciystal ;  and,  where  so,  the  optio-axial  dirergenoo  of  the  muscoyite  was  dis^ished,  according 
to  some  trials,  20".    Named  fh>m  Uwit^  scaie^  and  iilkat^  black, 

Alt. — Haughton  gives  the  following  as  the  composition  of  an  altered  form  of  the  black  mica 
of  Donegal  Co.,  Ireland  (Nos.  fi,  e,  above);  it  was  firom  Castlocaldwell :  l§i  81*60,  %1  19*68,  Fe 
28*36,  te  4*04,  libi  1*20,  Mg  7-03,  Ca  0*45,  Na  0*74,  £[  3*90,  ]&  8*68= 100*67.  It  approaches  a 
chlorite. 

FtEBOUTB  of  Breithanpt  (B.  H.  Ztg.,  zxiv.  386)  appears  to  be  an  altered  lepidomelano,  of  n 
pearly  lustre,  and  a  color  between  olive-green  and  liver>brown ;  scaly  massive  in  texture.  In  tbjs 
aoalyisis  by  K  MQIler  he  found  part  of  the  mineral  soluble  in  heated  muriatic  acid  and  part  not- 
and  in  analyses  of  the  whole  and  the  parts  separately,  the  following  results : 

Si  l&l          Ve           te  A^  Ca  tfB  t  tL 

1.  The  whole            39-38  6*66  19*89  16*43  0*66  6*47  2*81  7*86  139 

2.  Sol.  part               36*08  499  26*98  14*28         6-43  368  7*96  1*31 

3.  InsoL  part           60*14  1203  2343         688         7'52  — 

The  0.  ratio  for  the  soluble  part  is  2  :  3  :  6;  for  the  Insoluble,  3  :  2  :  10.  It  occurs  at  Brevig^ 
Norway,  with  astrophyllite,  wohlerite,  (Dgirito,  etc. 

A  Brevig  mica  afforded  A.  Dufrance  (Za  G.,  xiv.  100)  Si  35-93,  £l  10  98,  9e  9-82,  ^e  26-93, 
An  0-72,  Mg  5-13,  Ca  104,  l^Ta  5-18,  ]t  024,  fl  4-30,  ti  0-99=101-26.  It  is  probably  an  altered 
mica,  as  shown  by  the  amount  of  soda  present 

Babtonitb  is  a  mica  in  large  plicated  plates,  of  a  greenish-brown  color,  greasy  lustre,  very 
small  optical  angle,  easily  ftisible  into  a  biack  enamel,  discovered  by  Dumont  in  a  quartsite  from 
Bastoigne,  Duchy  of  Luxembourg  (Dead.  Min.,  498,  1862). 

A  brownish-black  mica  from  Renchthal,  in  the  Schwarzwald,  with  slight  optio-axial  angle  and 
pearly  metalloidal  lustre,  afforded  Nessler  (Jaliresb.,  1863,  820)  §i  38-34,  a&l  33*80,  Fe  13*73,  ^e 
7*40,  Ag  0-86,  ^a  0*66,  4  4*22,  £[  1*36,  F  tr.,  fi  0*60=100-37. 

291.  Akkxtb  Dana,  The  lepidomelano  of  Cape  Ann,  described  and  analysed  by  J.  P.  Cooke 
(Am.  J.  Sd.,  IL  xliii.  222),  differs,  according  to  the  analy3es,  in  having  the  0.  ratio  1:2:3,  instead 
of  1  :  3  :  4.  In  optical  and  other  physical  characters  it  is  like  lepidomelano.  It  occurs  iu  plates 
and  disseminated  scales;  H.=8;  G'.=:i*169  ;  color  black;  streak  dark  green ;  opaque,  except  in 
very  thin  folia.    Cooke  obtained: 

ft        £l        Fe      Sin      te      -kg      U       i     fra,ftb  H      8iF> 

A.  (1)39*56     16-73     1207     0*60     17*48    0*62     0*69     10*66       (r.      160    0*62=100-42. 

B.  37*39     16*66     13*74    0*64    19*03    0*69    10*20    ;    1*75    =100. 

Anal.  B  is  deduced  firom  A  on  the  supposition  that  the  mineral  was  mixed  intimately  (as  a 
result  of  contemporaneous  crystallization)  with  cfyophyllite,  an  associated  species  at  the  locality, 
and  that  the  ampunt  of  lithia  indicated  the  proportion  of  cryophyllite.  0.  ratio  deduced  for  the 
latter  for  ft,  fi,  §i,  £[=6*2  :  12*1  :  19*9  :  1*6.  It  maybe  found  that  the  biotites  having  the  0.  ratio 
for  It,  fi=l  :  2  should  be  hero  placed. 

OoBurs  in  the  Cape  Aim  granite,  with  cryophyUite,  orthodase,  albite,  and  Uroon  (qyrtolite). 

292.  ASTHOPUSLUTB.    AstrophyUlt  Scheerer,  B.  H.  Ztg.,  xiil  240,  1854 

Orthorhombic ;  habit  monoclinic.  I A  1=120^.  Usually  in  tabular 
prisms ;  often  lengthened  into  strips  with  parallel  sides  in  the  direction  of 
the  shorter  diagonal*  Observed  form  a  naiTOw  tabular  crystal,  terminating 
in  front  in  two  planes  of  an  octahedron,  and  below  these  one  of  a  macro- 
dome  ;  the  front  angle  of  the  former  160^,  and  the  edge  between  the  planes 
inclined  to  O  125^ ;  0  on  the  macrodome  130°.  Cleavage :  basal  enunent 
Sometimes  in  stellate  groups. 

H.=3.  G.=3'324,  risanL  Lustre  submetallic,  pearly.  Color  bronzo 
yellow  to  gold-yellow.    Powder  resembling  that  of  mosaic  gold.    Translu 
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cent  ill  tliin  leaves.    LaminsB  only  slightly  elastic.    Optic-axial  diver* 
gence  118° — 124® ;  bisectrix  normal  to  the  cleavage-surface ;  Descl. 

Oomp«— Perhaps  (ft',S)*  Si*,  the  titaniam  ozyd  hoing  indaded  with  the  bases.  The  protozyds 
mdnde  pro!  of  iron  and  manganese,  with  potash,  soda,  eta ;  the  sosquioxyds  those  of  iron  and 
alnminam ;  the  deutozyds  that  of  titanium,  and  perhaps  that  of  zirconium.  Analyses :  1,  Pisanf 
(C.  B.,  ItL  846);  2,  3,  4,  Scheerer,  Meinedre,  and  Sieveking  (Pogg.,  cttII.  113} ; 

ft  ¥i  2r  £1  fe  te      iln  itg  (h  Li  fTa  £    ign. 

1.  33-23  7-09  4-97  400  875  28-68     9*90  1-27  1-18  <r.  2-61  6-82  1-86=90-11  P. 

2.  32-21  8-24  3*02  7*97  21-40  12  63  1*64  2*11  2-24  S'lS  4-4l=99-05  a 

3.  32-35  8-84  8*46  806  1808  12-68  2-72  1-86 402  2-94  4  58=99-31  U. 

4.33-71  8-76  8-47  8-61  25-2110-59  0-06  0-96  3-69  0-66  4-85=100*44  & 

Pisanfs  analysis  gives  for  the  0.  ratio  of  A,  tt,  fi,  8i,  ST,  9-78  :  4*07  :  2-99  :  17-72  :  l-66=ap- 
prozimatoly  (water  exdudod)  10  :  4 :  8 :  17;  or  for  bases  and  silica  1:1;  and  Sieveking's  analy- 
sis affords  9-28  :  4*17  :  3*42  :  17*97  :  4-31=(water  excluded)  1  :  1  for  bases  and  silica. 

Pyr.,  etc. — B.R  swells  up  and  ftises  easily  to  a  black  magnetic  enamel.  With  soda  or  borax, 
a  strong  manganese  reaction.  Decomposed  by  muriatio  add  with  a  separation  of  silica  in 
scales. 

Obs.— Occurs  at  Brevig,  Norway,  In  siroon-syenitei  imbedded  in  lamellar  feldspar,  and  assod- 
ated  with  oatapleiite,  and  large  prisms  of  black  mica. 

293.  fSOOOOYTTB,  Oommon  Mksa;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Zwdaxiger  Glimmer,  Germ.  Mosoovite  2>a7ia^  Min.,  356, 1850.  Phengit  v,  Kob„  Taf.,  62,  1853. 
Nacrite  (fr.  Maine)  Thonu,  Beo.  Gen.  Sd.,  382,  1886.  Fudisite,  Ohromglimmer  pt,  SchafJuLutt^ 
Ann.  Ch.  Pharm.,  xliv.  40,  1842.  Toldte  (ft*.  Wicklow)  Thomson,  Bea  Gen.  ScL,  ill  332,  1836 
[not  Talcite  iTtruKDismassiye  scaly  talc].  Adamsite  S%ep.,  Hitchcock's  Bep.  G.  Vt.,  L  484, 
1867. 

Ortliorhorabic.  I A  7=120**  Habit  monoclinic.  Observed  planes :  0 ; 
▼ertical,  /,  t-i,  i-i,  i-8  ;  domes,  6-i,  4-t,  2-1,  J>^I,  1-t,  f -t ;  octahedral  (or  herai- 
octaliedral)  4,  8,  |,  2,  f  f ,  1,  J^,  h  hil  «"«,  H.  H- 

O  A  4=94^  20'  0  A  i=121^  16'  O  A  1-^=106°  53' 

0  A  2=98  38  Oa  1-1=125  2  Oa  2-i=98  38 

0  A  4=102  50  Oa  f  t=114  29  Oa  4-2=94  20 

0  A  1=106  53i  0  A  6.i=92  54  Oa  6-5=92  31 
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Miask,  UraL  Binnen  Valley. 

Cleavage :  basal  eminent ;  occasionally  also  separatii^  in  fibres  parallel 
to  a  diagonal.  Twins :  often  observable  by  internal  markings,  or  by  polar- 
ized light ;  composition  parallel  to  /  consisting  of  six  individuals  thus 
united ;  sometimes  a  union  of  /  to  i4.  Folia  often  ag^egated  in  stellate, 
plamose,  or  globular  forma ;  or  in  scales,  and  scalv  massive. 

H.=2— 2-5.    G.=2-75— 3-1.    Lustre  more  or  less  pearly.    Color  white, 
gray,  brown,  hair-brown,  pale-green,  and  violet,  yellow,  dark  olive-green 
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rarely  rose-red  ;  often  diflferent  for  transmitted  and  reflected  light,  and  dif 
ferent  also  in  vertical  and  transverse  dii-ections.  Streak  uncolored.  Trana^ 
parent  to  translucent.  Thin  laminflB  flexible  and  elastic,  very  tough 
Double  refraction  strong ;  optic-axial  angle  44*^—78'^. 

Oomp.— 0.  ratio  for  ft+R  Si  1:1};  rarely  1 :  H,  and  for  ft^  fi  either,  approximately,  1  :  «, 
I  :  9,  or  1 :  1 2 ;  ]ft=pota8h  (K)  almost  solely.  These  ratios  may  hereafter  prove  to  he  different 
alter  a  correct  determination  in  each  case  of  the  degree  of  oxydation  of  the  iron.  Pluorino  ia 
present,  bnt  not  oyer  1  p.  a  has  in  any  case  been  detected. 

Water  is  often  present,  especially  where  the  latter  ratio  is  1  :  6  or  1  :  9 ;  and  it  sometimea 
amounts  to  5  p.  c. ;  and  the  kinds  containing  3  to  5  p.  c.  of  water  have  been  referred  to  the  spe- 
cies Mdrgarodite ;  making  the  water  basic  in  such  kinds,  the  0.  ratio  for  bases  and  silica  becomes 
1 :  1,  as  in  other  uuisilicates.  The  hydrous  kinds  so  graduate  into  the  anhydrous  that  the  analy- 
ses are  hero  brought  all  together,  although  the  species  maryarodite  is  introduced  on  page  487. 
The  ratio  1:1}  may  indicate  that  muscqvite  is  a  combination  of  3  parts  of  a  unisilicate  and  2  of 
a  bisilicate,  as  in  the  formula  8  (ft',  fi)'  Si'  +  2  (ft*,  fi)  Si*.  But  if  tho  mmeral  is  a  true  unisilicate,  aa 
its  relation  to  biotite  and  phlogopite  would  indicate,  but  with  an  excess  of  silica,  the  formula  may  be 
(&',  fi)*  Si*+  H  Si ;  or  else  with  half  the  excess  of  silica  basia  With  the  0.  ratio  1  : 6  for  k  and  1^ 
tlie  bases  correspond  to  itVf  S;  witli  1 :  9,  to  ,^  &"+  A  S;  with  1 :  12,  to  h  K'+ll  fi. 

The  analyses  are  here  arranged  in  groups ;  firsts,  according  as  the  oxygen  ratio  between  the 
bases  (fi+fi)  and  silica  (Si)  is  1 :  1^,  or  1 :  H ;  and  subordinalely,  into  those  in  which  the  oxygen 
ratio  between  the  protoxyds  (ft)  and  sesquioxyds  (^)  is  either  1 :  6  approximately,  or  1 : 9,  or  1 : 
12.  It  is  to  be  remarked  that  the  incipient  alteration  of  a  mica^  attended  with  the  Introduction  of 
a  little  magnesia,  lime,  or  soda  (If  g,  Oa,  or  ^a),  with  a  removal  or  not  of  some  potash  (1^),  might 
increase  the  proportion  of  protoxyds  and  thus  change  the  latter  ratio  from  1 :  12  to  1  : 6,  or  pro- 
duoe  the  intermediate  gradations. 

Analyses :  A.  1.  0.  raiio  o/  fi,  fi,  1 :  6 ;  1,  Delesse  (Ann.  d.  M.,  IV.  xvi.  202) ;  2,  Rammelsberg 
(Pogg.,  IxxxL  38) ;  8,  Schaf  hautl ;  4-6,  Smith  A  Brush  (Am.  J.  Sci.,  XL  xvL  46, 47,  xv.  210);  7,  8, 
Haughton  (FliiL  Mag.,  lY.  ix.  272);  9,  Sullivan  (J.  G.  Soo.  Dublin,  iv.  155);  10-18,  Haughtoo 
(L  c  and  Q.  J.  G.  Soc.,  xviu.  414,  xx.  280). 

2.  a  ratio  o/  ft,  fi,  1 ;  9 ;  14,  Kussin  (Ramm.,  4th  SuppL,  75,  and  Min.  Oh.,  657) ;  16,  Roth  (Za 
G.,  vil  16);  16,  gchaf  hautl  (Ann.  Ch.  Pbarm.,  xliv.  40);  17,  18,  Fudis  (Jahrb.  Min.,  1862,  795); 
19,  Apjohn  (Q.  J.  ScL  Dubhn,  i.  119);  20,  E.  Boricky  (Ber.  Ak.  Wien,  liv.  287). 

8.   a  raUoofk,^  1 :  12 ;  21,  22,  H.  Rose  (Schw.  J.  xxix.  282,  Gflb.  Ann.,  hixi  13,  Pogg.,l  7«); 
28,.Svanberg  (Ak.  H.  Stockh.,  1839,  155);  24-26,  H.  Rose  (1.  c);  27,  J.  D.  Darraok  (This  Mir 
1850,  357);  28,  v.  Hauer  (Ber.  Ak.  Wien,  xlvU  216). 

B.  29,  V.  Rath  (Pogg.,  xcviii.  285);  30,  Kjerulf  (Ramm.  lOn.  Oh.,  658);  31,  y.  Rath  (Pogg.,  xt 
288) : 

A.  Oxygenratioof  fi+9to§il:li,  ornearly.  In  1,  1  :l-25;  2,  1: 1*24;  8,  1:1*26;  4^  6,  1: 
1-26;  6,  1:1-2;  7,  1:1-2;  8,  1:1*24;  9,  1:1-22;  10,  1:1*28;  12,  1:1*26;  18,1:1*25;  1^1: 
1*23;  15,1:1*12;  16,1:1-26;  17,1:1-85;  18,1:1*21;  19,1:1*2;  20,1:1-26;  21,1:1-23. 

1.  0.  raiio  q/*  B,  S,  1:6.    (Maeoabodito  in  part) 

Si      £l     Fe   iSlg    Oa    ]ftft     &     £[  F 

1.  Bt.Etienne  46*23  38  08  8*48  2  10  1*46    8*87  412  <r.,  ]S[n  (r  =99  28  DeleflAi 

2.  ?  47*84  82  66  8*0tt  1*28  0*29  1*65  10*25  2*48  =99  06  Ramm. 

8.  Zillerthal  47*05  34*90  1*50  1*95   4*07     7-96  1*46  =98*88  Schafh. 

4.  Monroe,  Ot  46*50  83*91  2*69  0*90  2-70     7*82  4  63  0*82,  a  0-81=99-78  a  <fc  B. 

6.         "         "  45-70  88-76  811   116   2-85     7-49  4*90  0*82,  Q  0*81  =  100  09  &  A  Bl 

6.  Dtehfleld,  Ct  44-60  36*28  1*84  0-87  0*60  4*10    6*20  6*26    tr.  =100*60  S.  A;B. 

7.  Dublin  Ca  48*47  81*42  4*79  1 13  1*88  1-44  10*71  6-48   =99-77  Haughton. 

8.  Qlendalough,  44  71  31 '18  4*69  090  1*09  127     9'91  6*22   =99*92  Haughton. 

9.  Glenmalure  47*41  86*21  8*11  1*67  1*29  2*61     6*51  2-87  0*86= 100*84  Sullivan. 

10.  Mt  Leinster         44-64  80-18  635  0*72  tr.    12*40  6-32   =99-61  Haughton. 

11.  Donegal,  whiie      4480  29*76  8*80  0-71  0-46  0'82  1244  2*00   ^  An  0*48=99  76  Haughi 

12.  •*  "  45-24  86*64  2-24  0^1  0'61  0*64  10*44  4-00   ^  *e0*70,  An  0  24=lin)*2i 

Haughtoa 

13.  Ttt^by,    "  44-64  86*86  8  62  0*86  0  90  1*44  10*68  2-80  — ^FoO*8,MnO-2=ll»0  20H 

2.  0,  ratio  o/ft,  S  1 :  9  approzimaiely  (ILoiOAKODnn  or  Damousitb  in  port)  (in  13,  1  :  10-6 
ol4|l  :9-l;  in  16,  1:7*6). 

14.  ZsidovBOS  48-07  88*41    <r. 10*10  8*42  — ^  tLa  tr.^ino  Eusaiii. 
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Si     Xt     Fe    llg    Oft  £ra     &      fi     F 
16.  Liaens,  Tyrol         44<71  35-29  4*12  0*a9  0*98        8*82       6*69   =100  Both. 

16.  ZiUerlh.,  Iktckaiie  47*95  34*46  1-80  0*71  0*59  0*87  10*75   —  0-35,  ^r  8*95 =100' 92  Sctafbi 

17.  Han,  blaek  45*02  86*00  6*67  8*08  0*18  1*04    8*89  3*31   VU,  Un  1*75=101*05   FuchA 

18.  "  "  44*55  34*68  6*60  804  0-13  1*08     8*86  8*28  1*16,  Stn  1-73=100  Fuchs. 

19.  Ross  Hill,  L  46-42  37*92  046  0*17  0*67  1*54    9*63  4*40    =101-21  Apjohn. 

20.  Dobrowa  48*74  37*96   241  2*68   8*07  6-45   =100*26  Boricky. 

8.  0,  ratio  o/^fil:l2  (in  16,  1:12-4;  in  21,  1:12*5;  22,  1:  9*6;  28,  1:18*8;  24,1:11*9 
25,  1:  1*2*4;  -26,  1:  11*2). 

21.  Uto  47*60  87*20  3*20 960  2*63  0-58,  fin  0*81=101*47  Rose. 

22.  Broddba  46*10  81*60  8-65   . 8*89  1*00  106,  An  1-26=9806  Roeo. 

23.  "  47-97  32*85  5*37 8-31  8-32  0*72,  iStn  150=99-64  Sv. 

24.Fahlun  4622  34*52  6*04  2*11* 822  0*98  103=99*12  Rose. 

25.  Kimito  46*36  36*80  4-63 9*22  1*84  0*67=99-42  Rose. 

26.  Ochotsh  47*19  88*80  4*47  2*68* 0*13   8*35  4*07  0'28=100-87  Rose. 

27.  Unionville  46-75  89*20    ir.    1*02  0*89   6*56  4*90   — =98-82  Darrack. 

28.  Bio  Janeiro,  Imh  47-60  36*70  4-31  0*69  0*43   6*07  404  =98*74  Hauer 

*MnOindad«d. 

B.  Ozygen  ratio  of  ft-i-fi  to  Si  1 :  Ij,  or  nearly. 

29.  Hirschberg  49*04  2901  6-66  0*75  017  0*60  11*19  4*65  =100-87  Ratb. 

30.  "  61*78  28*75  5*87  0*62    2*14    8*28 0*83=99*7-2  Kjcrulf: 

Sl.Pargaa  50*10  28*05  6*46  0-40  241  1'26    7*66  8*87    =99*11  Rath. 

In  anaL  1,  G.=2'817,  grayish-white,  in  graphio  granite;  2,  G.= 2*831,  silver-white,  with  black 
tourmaline;  4,  5,  with  topaz  and  fiuorite ;  6,  G.=2*76,  colorless,  pearly,  with  cyanite ;  8,  Gr.=2*793, 
gray,  silvery,  trp.;  10,  gray,  silvery,  trp.;  14,  G'.=2-817,  white;  16,  white,  pseuJ.  after  andalus- 
ite;  16,  18,  G.=3*l23,  in  hexag.  scales,  from  granite,  opt  char,  not  given]  19,  G.= 2*802,  in 
coarsdly  grouped  masses  of  intersecting  lamina;  20,  G.=2*85;  28,  G.=2*86;  29,  G.=2-867, 
green,  pseud,  after  orthoclase;  SO,  pseud,  after  orthoclase;  31,  G.= 2*838,  silvery  white,  11*11, 
Ca  0  removed,  p&eud.  after  scapolite. 

The  rose-colored  micas  of  Goshen,  Mass.,  afforded  Mallet  (Am.  J.  Sd^  XL  xxiiL  ISO)  i.  9*08, 
fiTa  0*99,  Li  0*64. 

A  g^reenish-black  mica,  constituting  a  micaceous  schist  or  rook  in  Derby,  Vt — ^the  so-called 
Adamsiie  of  Shcpard^-consists,  according  to  G.  J.  Brush  (Am.  J.  Sci.,  XL  zxxiv.  216),  Si  47*76, 
^  and  ¥^0  36*29,  Oa  0*24,  Ag  1  86,  alkalies  (by  loss)  8*77,  ign.  6  09,  and  has  all  the  ordinary  char- 
acters of  common  mica. 

Thomson  gives  for  the  composition  of  a  mica  reported  to  come  firom  Orange  Co.,  N.  Y.  (Mlu.,  i. 
360)  §i  49*88,  £l  23'67,  Pe  731, 1^  16*29,  Ca  6*13,  Li  0*06=101*89.  little  reliance  can  be  pLced 
on  Xho  analysis. 

A  sdust,  formerly  called  ialcose  schist^  ftom  ZUlerthal  in  Tyrol,  and  named  didymiie  by  Schaf- 
hlatl  (Ann.  Ch.  Pharm.,  1843,  J.  pr.  Ch.,  IzzvL  136,  not  didrimite^  as  sometimes  written)  is  near 
muscovite  in  its  composition.  It  is  feeble  pearly,  and  grayish-white  in  color;  H.=  1*5—2;  G.= 
2-75.  Sdiafhiiutl  obtained  Si  40-69,  *!  18-15,  ¥e  6'26,  ^a  1-23,  k  11*16,  fi[  060,  Ca  C  22*74— 
99*82.    It  has  also  been  called  amphilogUe,    Probably  only  a  mica  schist 

A  variety  of  muscovite  (I)  composed  of  scales  arranged  In  plumose  forms  is  called  ptumase  mica ; 
and  another  (2)  having  a  oiagonal  cleavage,  cleaving  sometimes  into  thread-like  pieces,  prismatic 
mioa.  An  emerald-green  variety  (8)  ia  thejuchsite  or  chrome-mica,  containing  sunetimes  nearly 
4  p.  c.  of  ozyd  of  chrome. 

Pjn^.,  etc.— In  the  closed  tube  gives  water,  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.=6-7,  v.  Kobell)  to  a  gray  or  yellow  glass.  With 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  deoomposed  by 
acids.    Decomposed  on  Aision  with  alkaline  carbonates. 

Oba. — Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  constituents  of  granite, 
gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  limestone^ 
trachyte,  basalt,  lava ;  and  occurs  also  disseminated  sparingly  in  many  fragmental  rocks.  Ooaraa 
ameUar  aggregations  often  form  the  matrix  of  topaz^  tourmaline,  and  other  mineral  species  in 
granitic  veins. 

Siberia  affords  laminae  of  mica  sometimes  exceeding  a  yard  in  diameter ;  and  other  remarkabla 
foreign  localities  are  at  Finbo  in  Sweden,  and  Skntterud  in  Norway.  See  above  for  other  locaU- 
tSea.  IkiehsiU  or  chrome  mica  occurs  at  Greinor  in  the  Zillertfaal,  at  Passeyr  in  Tjtii^f  and  on  tL« 
Doifiier  ALp^  aa  well  aa  at  SchwarzenBtein. 
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In  A".  Eamp,^  at  Acworih,  Groftoo,  and  Alstead,  in  granitOi  the  plates  at  times  a  yari  acrosi 
and  perfectly  transparent  In  ifatne,  at  Paris ;  at  Bndcfield,  in  fine  ciystals;  at  Unityi  of  a  greci 
color,  on  the  estate  of  James  Neal  (Thomson's  nocrt^e,  wrongly  referred  to  Brunswick).  In  J/om.,  at 
Ghesterfield.  with  tourmaline  and  lUbite ;  at  Barre  and  South  Royalston,  in  two  localities,  with  beryl; 
at  Mendon  and  Brimfleld ;  at  Chester,  Hampden  Co.,  faint  greenish ;  at  Goshen,  rose-i-ed  (sometimes 
misnamed  lepidolite) ;  prismatic  mica,  at  Russell.  In  Conn^  at  Monroe,  of  a  dusky-brown  color, 
haying  iuternal  hexagonal  bands  of  a  darker  shade ;  at  TrumboU,  at  the  topaz  vein  in  coarse 
radiated  aggregations  (called  margarodiie) ;  at  Litchfield,  with  cyanite,  colorless  and  pearly 
(margarodite),  G.=2*76;  in  brown  hexagonal  crystal  at  the  Middletown  feldspar  quarry;  at 
Haddam,  pale  brownish,  with  columbite,  and  also  similar  at  another  locality  with  garnets.  In 
N,  York,  6  m.  S.E.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  of 
feldspar;  a  mile  N.W.  of  Edenville,  in  six-sided  and  rhombic  prisms;  silvery,  near  £den- 
Tille ;  in  St.  Lawrence  Co.,  8  mr.  from  Potsdam,  on  the  rood  to  Pierrepont,  in  plates  7  in.  across ; 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic;  Greenfield,  near  Saratoga,  in  reddish- 
brown  (;rystals  with  chiysoberyl;  on  the  Croton  aqueduct,  near  Yonkers,  in  rhombic  prisms  with 
a  transverse  cleavage.  In  Pcmik,  in  fine  hexagonal  crystals  of  a  dark  brown  color  at  Ponnsburyi 
near  Pennsville,  Chester  Co  ;  at  Unionville,  whitish ;  Delaware  Ca,  at  Middletown,  smoky  brown 
with  hexagonal  internal  bands,  which  are  due  to  magnetite  (see  p.  150) ;  at  Chesnut  Hill,  near  the 
Wissahicoon,  a  green  variety ;  at  Leiperville,  Delaware  Co.,  faint  greenish.  In  N,  Jersey^  in  crystals 
at  Newton  and  Franklin.  In  Maryland^  at  Jones's  Falls,  a  mile  and  three-quarters  from  Balti- 
more ;  the  plates  show  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  which 
are  parallel  with  the  sides  of  a  hexagonal  prism. 

Marignac  obtained  Oa4=94°  60',  and  0  A  2=98'  30'  (fig.  286);  0  A  1  =  107'  6',  from  a  Vesu- 
▼lan  crystal  Kokscharof  0Al=]06''  53'  30",  Yesnvian  crystal;  Zepharovich  107**  3'  for  tb« 
same  angle,  and  lie"*  18'  for  0  AH  (Ber.  Ak.  Wien,  liv.  286). 

The  following  table  contains  the  optic-axial  angle,  as  measured  in  the  air,  for  various  mu80»> 
vites: 

I.  Amaiean;  as  measured  by  B.  StUiman  in  1850  (L  c). 

Apparent  An(^ 

1.  New  York  Island,  4  m.  from  city,  wlet-gray  66'  20'— 56*  40' 

2.  Boyalston,  Mass.,  dark  brovm,  fine  crystal  57  80 
8.          ib.           ib.           ib.               ib.        another                            68-^9 

4.  Penusbuiy,  Penn.,  smoky  brown,  striated  59 

5.  Philadelphia,  greenish-gray,  banded  60  30—61 

6.  ib.,        near  Fairmount,  smoky  brown,  resembles  Na  4  60—62  30 

7.  Oxford,  Maine,  light  brown  62  42—68 

8.  Monroe,  Conn.,  brown  with  patches  64  80—65  80 

9.  Boyalston,  Mass.,  violet-brown,  in  thick  plates  65 

10.  Local  ?;  greenish-gray;  in  crystals  65  80—66 

1 1.  Falls  road,  2^  m.  from  Baltimore,  transparent  brown  65  30—65  40 

12.  Near  Ellicott's  MiUs,  Md.,  ib.  ib.  66  80 
IS.  ^*  Jones  Falls,**  near  Baltimore,  blackish-green,  symmetrically 

banded  66  1&— 66  30 

14.  Greenfield,  Conn.,  greenish-yellow  66  80—67 

15.  Haddam,  Conn.  (Quarry  Hill),  dear  brownish-green  67 

16.  Grafton,  New  Hampshire,  light  brown,  transparent  67  80 

17.  Unionville,  Penn.,  white,  corundum  locality  67—67  28 

18.  Acworth,  N.  H.,  greenish-gray,  in  granite.  67  15—67  80 

19.  Grafton,  N.  H.,  another  specimen,  light  brown,  with  quarts  and 

tourmaUne  68  5—68  20 

20.  Templeton,  Mass.,  transparent  brown  69  80—69  40 

21.  Orange,  Mass.,  ib.         ib.,    beantifhl  crystals  69  80— <)9  40 

22.  Willimantic  Falls,  Conn.,  brownish-green,  transparent  69  30—69  50 

23.  Pennsbury,  Penn.,  brown  crystals ;  another  locally  69  27—70 
S4.  Boyalston,  Mass.,  dark  brown ;  2d  locality  69  40—70 

25.  Grafton,  N.  H.,  light  brown;  8d  specimen  69—69  80 

26.  Middletown,  Conn.,  brownish,  feldspar  quarry  70—70  30 

27.  Chester,  Hampden  Co.,  Mass.,  greenish-white  70—70  80 

28.  Norwich,  Mass.,  greenish-yellow;  spodumene  locality  70  80 

29.  Pennsbury,  Pdnn.  (3d  local.),  brownish-green  70—70  30 
80.  G^en,  Mass.,  greenish-yeUow,  with  spodumene  70—70  SO 
31.  Greenfield,  N.  Y.,  brownish  j  chrysoberyl  locality  70  45—71 
82.  Haddam,  Conn.,  brownish;  m  large  plates  70 
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Apparent  Angte 

SB.  GooTemenr,  N.  T^  browniBh-white^  in  boulder  f  U^ 

34.  Templeton,  Has&  (2d  spec-X  transparent  brown  70  15' 

35.  Leiperville,  Del  Co.,  Pa.,  faint  greenish,  plicated  70  30 — 71 

36.  Joflersou  CJo.,  N.  Y.,  greenish;  in  a  boulder  71— tl  80 

37.  Hebron,  Maine,  light  brown,  transparent  71  40 — 71  50 
S8.  Norwich,  Mass.,  yellowish-green,  transparent  71  45 

3&».  Haddam,  Conn.,  ib.;  oolumbite  locality  71  30—71  45 

40.  B.  Chester,  Westchfvster  Co.,  K  Y.,  yeHowish-green  boulder  71  30^72 

41.  Paris,  Maine,  ib.  72  16—72  30 

42.  ib.,        ib.  ib.  72  30 

43.  Brunswick,  Maine,  whitish-brown,  silveiy  72  37—72  60 

44.  Gouvemeur,  N.  Y.?,  rose  color;  no  lithia  73—73  6 

45.  Orange,  N.  H.,  gray,  with  flattened  tourmaline,  quarter  and  feld- 

spar 73 — 74 

46.  Pounal,  Maine,  nearly  colorlesB;  lithia?  mica  74  50—75 

47.  Goshon,  Mass.,  yellowish-green,  with  indicoUte  75 

43.        ib.        ib.  ib.  ib.  75  30—76 

49.  Lenox,  Mass.,  rose-oolored,  with  albite  75—75  30 

2.  MusooTites,  measured  by  Senarmont^  Qrailieh,  eto. 

(1)  OpUeai  axes  sHutUed  in  (he  plane  of  Hit  lonqer  dioffonoL 


1.  Philadelphia ;  transparent ;  dear  olive-green 

2.  Siberia,  in  white  quartz ;  lulvery,  imperil  transparent 
8.  Arendal,  greenish-brown 

4.  Zillerthal,  in  albite ;  silvery,  imperf.  transparent 

5.  Arendal,  in  a  feldspathic  lock  ;  transparent;  pale 

6.  Loc»— *?;  transfMirent;  clear  brown 

7.  Warwick;  yellowish-brown 

8.  Couzeran  ? ;  silvery,  greenish-gray,  with  concave  surface  of  cleavage 

9.  St  Gothard,  in  quartzose  gneiss;  hexag.;  silvery;  dear  gray 

10.  Schwarzenbadi,  Austria,  pale  green 

11.  Mask;  transparent;  dear  olive-green 

12.  Katherinecburg;  transparent;  dear  pale  rose 

13.  Nertschiusk 

14.  Rothenkopf,  T3rrol;  green 

15.  Gloria,  near  Rio  Janeiro,  Brazil;  colorless 

16.  Schaitansk ;  imperfectly  transparent ;  rose-colored 

17.  Brittany;  transparent,  rhombic  octahedrons ;  blonde 

18.  Kimito,  Finland;  rhombic  octahedrons;  transparent;  dear  blonde 
IV.  Finland;  ciystals  silvery;  gruyish-greon 

20.  Aberdeen;  transparent;  blonde 

21.  Josephs-AIpo,  Austria;  G.=2'71S 

22.  Gape  Gozaz,  Brazil ;  pinchbeck-brown 

23.  Middletown,  Ct ;  colorless;  G.=2  852 

24.  Katherinenburg ;  rhombic  prisms  in  feldspar;  transparent;  nearly 

blonde 

».  loa  _?j  oolorlea.;  butafford.  j  ^«^^;g^ 

26.  Nulluk,  Greenland 

27.  Presburg,  Hungary 

28.  Ka^sigiengoyt,  Greenland;  green 

29.  Eakunda,  Brazil;  pindibeck-brown 

30.  Gam,  Bohemia;  blonde 

31.  Minas  Geraes,  Brazil ;  pale  green 
82.  ib.  ib.;  pale  brown 

33.  Horlbcrg,  Bavaria;  pinchbeck-brown 

34.  Chesterfield,  Mass. ;  G.=2'827 ;  greonish'yellow 

35.  Serra  de  Concei9flo^  Brazil 

36.  Galmeikirchen,  Upper  Austria ;  gray 

37.  Miaak,  Ural;  pinchbeck-brown 

8&  Siberia;  grey  or  odorless;  G. =2*802 


Appar.  Angla 

57—68 

Sen. 

57—68 

«* 

58 

GraUioh 

58—69 

Sen. 

58—59 

(i 

58—59 

t( 

59 

Grailich 

60 

Sea. 

60 

i» 

61  12 

Grailich 

62-63 

Son. 

63—64 

<« 

65 

GrailidL 

66 

K 

66  36 

(1 

67 

Sen. 

68 

u 

67—68 

M 

67—68 

u 

68 

u 

69  10 

GraOidi 

69  25 

t< 

70 

u 

69—70 

Sen. 

70 

<f 

60 

11 

70  36 

Gialidi 

70  40 

li 

71 

II 

71  25 

It 

71  40 

tt 

71  50 

u 

72  20 

M 

72  25 

U 

72  30—73  80 

M 

74 

U 

74  36 

u 

76  25 

m 

n^^ih 

• 
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89.  CliOflterfleld,  Ums^tobb 

40.  Goshen  ?,  Mass.,  rose-oolored 

41.  Presburg,  Hungary 

42.  Aleu^on;  hexag.;  transparent;  grayish-blonde 

(2)  Optical  axes  in  (he  diamdrai  plane  of  (he  shorter  du^^ 

43.  Saxony;  hezag.;  silvery,  clear  gray;  transp.,  maded 

44.  K#[lin,  Prussia;  gray,  in  granite 

45.  Zinnwald  and  Schlaggonwald ;  in  granite.    Lepiddite? 

46.  Tyrol;  in  granite,  gray 

47.  Siberia;  colorless 

48.  Piedmont;  rhombic;  silvery  reflection ;  grayish-green  by  trp. 

49.  St  Ferule,  nearBrive;  transparent;  oUve-g^reen 

50.  Milan ;  hezag. ;  greenish-white ;  silvery ;  unctnous,  not  elastic 
61.  Fossum,  Norway;  hezag.;  clear  olive-green 

52.  Scotland ;  brown ;  in  large  thick  crystals 

53.  Tarascon  (Ari^ge);  rhombic;  transparent;  colorless 

54.  Ural,  in  graphic  granite ;  silvery  lustre ;  color  blonde 
65.  Uto;  rhombs;  lustre  silvery ;  yoUowiah-blonde 

Haughton  found  for  the  mica  of  Dublin  Co.,  Ireland,  53*  8';  of  Glenmalure  G7*  1 1';  of  Glendft- 
lough  valley,  70^  4';  of  Mt  Lemster,  72«>  18';  of  Lough  Dan,  70". 

On  ezamiuing  different  micas  pressed  between  two  plates  of  glass,  and  subjecting  them  to 
changes  of  temperature,  Senarmont  found  no  perceptible  change  in  the  optical  azes. 

Grailich  shows  that,  with  slight  ezceptions,  the  angle  increases  with  the  npecillc  gravity  in  tiie 
mica  of  a  given  locality.    Thus  seven  micas  from  Presburg,  Hungary,  gave  the  following: 


Appar.  Angle. 

W 

Gnnrcb 

76  10—76  40 

t( 

76  12 

cc 

76-77 

Sen. 

44 

Bon. 

50  12 

GraiUdi 

51  50 

u 

52  12 

If 

60  30 

Sen. 

63 

(( 

65 

i< 

65 

u 

66 

u 

68 

« 

69 

«c 

72 

u 

72—73 

w 

Specific  gravity 

2-714 

2-736 

2-755 

2*782 

2-790 

2-798 

2  796 

Angle 

69-7 

70-0 

70-5 

71-2 

72-3 

72-4 

72-0 

Muscovite  was  so  named  by  the  author  In  1 850,  from  Vtinim  MiiacovUicum  or  Muscovy-gkuif 
formerly  a  popular  name  of  the  mineral    FuchsiU  was  named  after  the  chemist,  Fuchs. 

Takde  of  Thomson  (L  q,\  from  Wicklow,  Ireland,  is  nothing  but  margarodite,  according  to  Greg 
and  Lettsom  (Min.,  203),  who  say  that  it  invests  crystals  of  andalusite.  lliomson,  as  his  descrip- 
tion implies,  considered  the  andalusite  prisms  and  investing  mica  all  one  mineral — ^the  taldte; 
and  in  view  of  this,  the  analyses  need  not  here  be  cited  Thomson's  nacrite^  from  *'  Brunswick, 
Me.,"  is  the  green  mica  of  Unity,  Me. 

Alt. — Mica  at  times  becomes  hydrated,  losing  its  elasticity  and  transparency,  and  often  some 
portion  of  the  potash ;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or  soda  The  occur- 
rence of  water,  magnesia,  lime,  and  soda  in  some  micas,  especially  the  margarodites,  has  been 
attributed  to  incipient  alteration.    See  analyses  under  A,  1,  and  A,  2. 

These  changes  may  be  promoted  by  watera  containing  carbonates  of  these  bases.  B.  Blum 
(Jahrb.  Min.,  1865,  269)  gives  the  following  analysis  by  Dr.  Wolkenhaar  of  an  altered  mica 
(biotite?)  from  the  diorjte  of  Schemnitz,  which  had  lost  nearly  all  it«  alumina  and  consisted 
largely  of  carbonates:  81  33*34,  £l  353,  ^e  16-01,  liln  0-89,  ftg  206,  Ca  21-73,  ^a  226,  &  0*56, 
C  20'06=10U-44.  The  oarbonio  add  would  require  the  Ca  21*73,  and  Hfg  2*06,  with  ^e  1-22, 
making  45  p.  a  of  carbonates.  Mica  occurs  altered  to  sloatiU  and  sesrpenlUnt,  and  Tscheimak 
mentions  cases  of  alteration  to  amphibole  and  stilpnosiderite. 

294.  J^EXPTDOUTB.  Tioletfarblgen  Zeolith  (fr.  Rosena)  v.  Bom,  Grell's  Ann.,  a  196,  1791. 
Lilalith  (ib.)  v.  Borru  Schuppenstein  Germ,  Lepidolith  Klapr^  Sohrift  Ges.  BerL^  zi.  69^ 
1794,  Bergm.  J.,  IL  80,  1792,  Beitr.,  i  21,  279,  1795,  iL  191.  Lepidolite  Kino,,  i.  208,  1794. 
LlthioQglimmor  G,  Gmdin,  Gilb.  Ana,  Iziv.  371,  1820.  lithia  Mica.  lithionit  v.  Zbd.,  Taf, 
'  54^  1853.  Eabenglimmer,  Siderischer  Fels-Glinuner  (fr.  Altenberg),  BmOL,  Char.,  1823,  183^ 
Handb.,  404, 1841.    Zinnwaldit  Haid^  Haxidb.,  621, 1845. 

Orthorhombic.    I^  /=120°.    Forms  like  those  of  muscovite.    Cleav 
B^e :  basal,  highly  eminent.    Also  massive  scaly-grannlar,  coarse  or  fine. 
H.=2-6— 4.     &.=2-84— 3.    Lustre  pearly.    Color  rose-red,  violet-graj 
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or  Iflac,  yellowish,  grayish-white,  white.     Tranalncent.    Optic-axial  angle 
70°_78° ;  sometimes  45^-60°. 

Oomp« — 0.  ratio  for  bases  and  silica  mostly  1 :  1^;  for  6,  S»  between  1 :  8  and  1:4^.  The 
protoxyds  (R)  indudei  besides  potash,  lithia,  nibidia,  and  ceesia;  and  in  the  Zinnwald  mica, 
thallium  has  been  detected.  Fluorine  is  present,  and  the  ratio  to  oxy^n  mostly  1  :  1 2,  as  in  the 
Rozena,  as  analyzed  by  Rammelsberg ;  other  ratios  obtained  are :  in  the  Ural,  Oliursdorf,  Uto, 
and  Rozena  micas,  1 :  20;  in  the  Altenberg  (Stein),  1  :  60;  in  the  Zinnwald,  1  :  14,  1 :  11,  1 :  12; 
in  the  JuschakoYSf  1:8;  in  Turner's  Altenberg,  1:25.  But  there  is  much  uncertainty  oon« 
nected  with  all  the  determinations  of  the  fluorine. 

Tho  0.  ratio  for  tho  bases  and  silica  1 :  li  corresponds  to  a  combination  of  1  unisilioate  to  2  of 
bisilicatc,  or  the  formula  (^*,  B)'  S'+2  (ft',  S)  Si';  and  also  to  simply  a  unisilicate  with  acces- 
sory silica  (R',  R)'  ^»+2  ^l 

Analyses:  1,  Klaproth  (Beitr.,  i,  ii.,  y.);  2,  Gmelin  (La);  8,  Kralovanski  (Schw.  J.,  liv.  280); 
4,  Rammelsberg  (5th  Suppl..  12U);  5,  Rognault  (Ann.  d.  M.,  lU.  xiil  151);  6,  7,  Gmelin;  8, 
Turner  (Edinb.  J.  ScL,  lit,  yl  61);  9,  Klaproth ;  10,  Lohmeyer  (Fogg.,  Ixi.  877);  11,  Stein  (Ramm. 
6th  SuppL,  119);  12,  Rammelsberg  (ib.);  13-16.  Turner  (JL  a);  17,  18,  Resales  (Pogg.,  lYiii. 
154);  19,  Tomer  (1.  &);  20,  Stein  (J.  pr.  Ch^  xxTiiu  295): 

Si     Si      Pe      Sn  Ag  :fra  ti     &    £[     cn      F 

l.Boxena  64-40  8 8«25  0-76 4-00  [2-60] —     =100  KL 

2.  "  49-06  33-61       1*40  0-41    8-69     418[4-24l011     8-40=100  G. 

3.  "  49-08  84-01      1-08  0*41    3-68    419  [4*1 5]       3*50      =100  Kr. 

COornwaU  61-70  26-76      1-29  0-24  1-16  1*27  10-29 7-12,  Ca  0*40,  F  016 

=100-38  R. 

5.         *•  62-40  26-80      &  1-60 4-85     9-14 4-18=98-87  R. 

«.  Ohursdorf  62-26  28-85      M  3-66 4-79     6-90    tr.     4-81  =  l«»0-76  G. 

7.  Zinnwald   46-23  14-14     17-97  il  4-57 4-21    4-90  0-83   8  10=1C0-94G, 

8.  **  44-28  24-583Pel  1-38  li  1-66 4-09     9*47 4-88=100-24  T. 

9.  "  47-00  20-(>otel5-50       1*75 14-50 =98*75  KL 

10.  "  42-97  20-59     14-18       0-83    1-41  1*60  1002 [0-22] 0-21     6-35=»8-:s8  L. 

11.  "  48-66  17-67l?el4  57  ft  1-24  0-63  0  71  2*41     8*60 8-16=102-54  a    [R. 

12.  "  46-52  21-8li^e21-48»]S[  1-96  0-44  0-39  1-27     909 7-47,  P  013=100-66 

13.  Uto  60-91  2817      M  1-08 6-67     9-50 3  90= 99*23  T. 

14.  "  60-S6  28-30      A  1*23 6-49     9-04 494=99-^5  T. 

16.  Cornwall     6082  2133  f'e  9-08 4-05     9-86 4-56=99-70  T. 

16.         "  40-06  22-90     27-06  iJl  1*79 2  00     4-30 216=100-27  T. 

n.  Jiischakova48-92  19  03      6-59   2-23  2-77  10*96   1-31  10*44,  Ca  0-14  R. 

18.  ••  46-62  21-05      4-12 und,   und.    101  10*01,   Oa  0-12,   rest 

unci  R. 

19.  Altenberg   40-19  22-49*'el 9-78  A  202 3-06    7-49 3-80=98-83  T. 

20.  JuschakoYa47-01  20*35     14-34  &  1*58 4-33    9-62  1-63  0-40     1-43=100-54  a 

*6-80FeOiiiclado<l. 

In  a  recent  analysis  of  tho  Rozena  lepidolito,  made  sinoe  the  disooyery  of  the  metals  nibidium 
and  oRftiom,  Gooper  obtained  (Fogg.,  cxiil  348) : 

Si       Si       Fe      &g     Oa     ftb     Os      Li      liF    KaF    KF       H 
50-32    28-54    0-^8    051     101    0*24      <r.      0*70    0*99    177     1206    8*12=9999 

The  proportion  of  fluorine  was  determhed  by  the  loss.  Reckoning  the  fluorine  as  oxygen,  the 
0.  ratio  for  ^  fi,  Si  is  1  :  4-26 :  8-43.  0.  D.  Allen  (Am.  J.  Sci.,  IL  xxxiy.  369)  found  in  the  He- 
bron lepidolite  ciesium  0*3,  and  rubidium  0*14;  and  later  (p.  373)  0*3  of  rubidium  nearly. 

Rammelsberg's  analysis  of  the  Zinnwald  lepidolite  (anaL  12)  gaYe  him  the  O.  ratio  116:  3:  6*2, 
or  nearly  1:3:6;  and  that  of  the  Rozena  (anal.  4)  1:4-4:  9-13,  or  approximately  1 :  4^ :  9,  but 
for  which  he  proposes  1:4^:  7^,  since  the  specimen  he  analyssed  contained  free  quartz  in  Yisible 
grainy  and  his  silica  might  consequently  have  been  too  high  [the  ratio  1 :  H  between  the  bases 
and  silica  would  require  1:4^:  sf].  From  Rosales's  analysis  of  the  Juschakova  (anaL  17),  he 
deduces  the  ratio  1 :  2*8 :  6'4,  or  approximately,  as  he  obserYes,  1:3:6. 

AnaL  11  is  cited  by  Breithaupt  for  his  rabenglimmer ;  G.=3-146^8-190;  odor  groeoish-blaok 
to  dark  green. 

Tba  Zinnwald  mica  has  been  called  sinnwo/dOtf. 
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Koro  cbdmlcal  iiiTeBtigationB  are  required  before  the  species  lepidolite  am  be  oorredly  sab 
diyided  or  oomprehended.     Phjsically  it  is  hardly  distiuct  fh>m  musco^te. 

P3rr.,  etc-^-Ia  the  dosed  tube  gives  water  and  reactioD  for  fluorine.  B.B.  fbses  with  inturoes- 
0^00  at  2—2*6  to  a  white  or  grayish  glass,  sometimes  magnetic,  coloring  the  flanie  purplish-red 
fX  the  moment  of  fusion  (lithia).  With  the  fluxes  some  varieties  give  reactions  for  iron  and  man- 
ganese. Attacked  but  not  completely  decomposed  by  acids.  After  fUsion,  gelatinizes  with  mu- 
/!<ttic  acid. 

Obs.— Occurs  in  granite  and  gneiss,  espedaily  in  graniti'*.  veins,  and  is  associated  sometimes 
with  cassiterite,  red,  green,  or  black  tourmaline,  amblygonile,  etc.  Found  near  Uto  iu  Sweden ; 
grayish-white  at  Zinnwald  in  Bohemia ;  at  AltenY)erg,  Ohursdorf,  and  Penig  iu  Saxony;  Juschakova 
in  tiie  Ural;  lilac  or  reddish-violet  at  Bozena  in  Moravia;  near  Ghanteloube,  Dopt  Haute  Vienno. 
France;  at  Campo  on  Elba;  brown  at  St  Michaers  Mount  In  Cornwall;  Argyll  in  Scotland | 
Tyrone  in  Ireland. 

In  the  United  States,  a  granular  and  a  broad  foliated  variety  at  Paris,  and  also  at  Hebron,  Me^ 
with  red  tourmaline  and  amblygonlte ;  granular  near  MidcUetowUi  Gomu  The  rose  mica  of 
Goshen,  Mass.,  is  muscovite. 

Tlie  optical  axes  lie  in  the  pUine  of  the  longer  diagonal  In  the  following  lepidolites;  the  angles 
of  divergence  observed  are  as  follows : 

Paris,  Me.;  whitish-green;  with  green  tourmaUne  74"*— 'Ti*'  30'  ^iman. 

"         rose-ooloied  74  Qrailich. 

Siberia  76  40  <* 

Bozena^  Moravia  76  << 

Penig,  Saxony  76  30  " 

A  "lepidolite"  from  Boumon*s  ooUection  gave  Senarmont  65"*;  and  a  Zinnwald  mica,  silver) 
or  greenish-blonde,  46''— 47°.  Grailich  made  the  angle  of  mica  from  Zinnwald  and  Schlaggen- 
wald  61''  10'.  Each  of  these  varieties,  giving  comparatively  small  angles,  have  the  plane  of  the 
axes  brachydiagonal ;  and  the  small  angle  may  arise  from  an  interlomination  of  a  brachydiagonal 
kind  with  a  macrodiagonaL 

Named  lepidolite  from  Anrff,  scaUf  after  the  earlier  German  name  Schtqtpensteinf  alluding  to  the 
scaly  structure  of  the  massive  variety  of  Bozena. 

295A.  Snarumitb  BreUh,  (B.  H.  Ztg.,  xxiv.  364,  1866).  A  mica-like^ cleavage  in  one  direction, 
and  another  transverse  imperfect.  Occurs  massive  and  in  tufts  columnar  in  structuro,  with 
H.=4— 6*6,  the  least  on  deavage-Burface;  G.= 2*826;  lustre  on  deavage-faoe  pearly,  elsewhere 
vitreous ;  color  mostly  reddish-white,  colorless,  grayish-white.  It  is,  according  to  Bichter  Q,  c\ 
a  silicate  of  alumina,  lithia^  8od%  and  potash.  Comes  firom  the  shore  of  the  Snarum-EU;  near 
*«narum,  in  Norway. 

295.  OHTOFHTLUTB.    /.  P.  Oooka,  Am.  J.  Sci.,  H  xUiL  217,  1867. 

Ortliorhombic.  /a/=120^  In  six-sided  prisms.  Cleavage:  basal 
higlily  eminent,  as  in  the  Mica  group.  Twins :  composition-face  i-u  Also 
massive,  an  aggr^ate  of  scales. 

H.=2— 2*5.  (J.=2*909.  Lustre  of  cleavage-face  bright  pearly  inclin- 
ing to  resinons.  Color  by  transmitted  light  dml  emerald-ffreen,  transverse 
to  axis  brownish-red.  Streak  gravish,  slightly  greenish.  Thin  folia  tough 
and  elastic.  Optic-axial  angle  55^  to  60° ;  plane  of  axes  brachydiagonal ; 
Cooke. 

Oomp^—0.  ratio  for  ft,  S,  Si=3  :4:  U;  for  ft+S,  Si,  1 :  2 ;  whenoe the  formula (f  ft' +fS) 
Si*,  in  which  ft=protoxyd  of  iron,  potash,  and  lithia,  witii  a  trace  of  soda,  rubidia,  and  OKnia. 
But  if  the  micas  are  unisilicate  in  type,  the  formula  may  be  (fft'-hf  S)'  Si'+8  §i;  or  else,  with 
half  the  excess  of  silica  basic    Analysis :  Cooke  (L  a) : 

§1         £1      Fe     Stn      f^e     ]fi[g       t       U     fTa-ftb  Sil* 
(})  61-49     16*77     1*97    0*34    7*98    0*76    18-16    4-06        tr.        8-42=99*94. 

Fyr.,  etc. — ^In  the  flame  of  a  candle  fhses  easily ;  and  B.B.,  with  some  intamesoenoe  to  a  gray 
Ish  enamel  (F.=l*6— 2),  giving  the  flame  a  lithia  reaction.  In  fine  powder  deoomposed  by  th« 
dilute  mineral  adds,  the  silica  separatmg  as  a  powder.  The  fluorine  is  not  expelled  eyen  at  a  red 
heat 

Obs«— Oouors  in  the  granite  of  Oape  Ann,  with  danaUte  and  lepidomelanA  (aanitd). 


Digitized  by 


Google 


813 


SCAPOLTTE  GBOUP. 

A  list  of  the  specios  of  the  Scapolite  croup,  with  their  oxygen  mtios 
and  fommlas,  and  the  ratios  of  the  non-alkaline  to  the  alkaline  protoxyd 
bases,  is  given  on  page  252.  Although  the  oxygen  ratios  vary  from 
1:1:2,  1:2:3,  1:3:4,  to  1:2:4  and  1 :  2  :  61,  the  species  are  closely 
alike  in  the  square-prismatic  forms  of  their  crystals,  in  the  small  number 
and  the  kinds  of  occurring  planes,  and  in  the  angles.  The  variation  in  the 
basal  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  species  of  the 
group  is  less  than  40',  the  extremes  being  64®  13'  (sareolite)  and  63°  40' 
(meionite).  The  species  are  white  or  ffrayish-white  in  color,  except 
when  impure,  and  then  rarely  of  dark  color ;  the  hardness  5— 6*5;  G.= 
2'5— 2*8  (2"932?  in  sareolite).  The  alkali  present,  when  any,  is  soda, 
with  only  traces  of  potash. 

Meionite  was  the  first  species  of  the  Scapolite  group  distinctly  recognized.  It  is,  however, 
probable  that  scapolite  was  included  with  lamellar  pyroxene  under  the  name  of  White  Schorl' 
Spar  (Skorlspat)  by  Oronstedt^  who  mentions  Pargas,  in  Finland,  as  one  of  its  localities.  Thi 
names  WemerUe  and  Scapolite  were  both  introduced  by  d'Andrada  (of  Portugal)  in  the  same 
article  (Sdiorer's  J.,  !▼.  35,  38,  1800),  and  applied  to  specimens  from  the  same  region  in  Norway 
Wemerite  is  the  first  of  the  two  in  the  article.  Haiiy  used  the  names  Werneriie  and  Scapolite 
(supposing  the  species  distinct)  in  his  Traite  of  1801.  But  in  his  MinenUogical  Course  for  18U4 
or  1806  arbitrarily  set  aside  the  latter  for  FararUhine,  Monteiro,  a  friend  of  d'Andrada,  and 
speaking  in  his  behalf,  protested  in  1809  (J.  de  Phys.,  Izviii  177)  against  the  chauge,  and  after 
arguing  that  wemerite  and  scapolite  were  identical,  both  on  chemical  and  crystallographic  grounds, 
oiged  the  adoption  of  the  name  Wemerite  for  the  species.  In  the  following  pages  the  name 
Scapolite  is  retained  for  the  group,  so  that  the  minerals  may  all  be  called  scapoltteSf  as  those  of 
the  feldspar  group  are  called  feldspars,  and  those  of  the  mica  and  chlorite  groups,  rcspectiveiy 
micas  and  chlorites;  and  the  name  Wemerite  is  applied  to  the  most  prominent  division  of  the  old 
spedes.    This  course  meets  satisfactorily  the  question  of  priority,  and  also  the  convenience  of  the 


296.  SABOOUTB.    SarcoUte  Dr.  Thompson  (of  Naples),  1 807.    [Hot  SaiooUte  du  Tioentin  (rs 
Gmelinite)  Fat^aa,  Vauq^  Ann,  d.  Mus.,  iz.  t£49, 1807,  zL  42.]    Analdme  cornea  MimL  A  Ow.. 


Tetragonal ;  0  A  1^=156^  5' ;  a=0-4435.  Ob- 
Borved  juanes  as  in  the  annexed  figure ;  hemihedral 
in  the  planes  2>3,  only  the  alternate  ocuarring.  Oa2 
=:128«  38^  8  A  2,  pyr.,  182^62,  (>  A  |=157**  19', 
/A  2=141°  2r ;  I A  6=104°  52i';  1  A  1  (not  oc- 
corring  planes),  ba8.,=64°  13'.    CrystalB  small. 

H.=6.  ft.=2-645,  Brooke;  2-932,  Eammels- 
berg.  Lustre  vitreous.  Color  flesh-r^  to  rose-red, 
reddish-white.  Transparent  to  subtransparent.  Ex- 
tremely brittle, 

Oomp^-O.  ratfo  forft,fl,ft=l;  1:  J;  (i(AOa+  A>irB)«+i5l)* 
Si*=8nica  39-7,  alumina  22*8,  lime  33*4,  soda  4*1=100.  Analyses : 
grmphioi,  Naples,  66, 1842);  2,  Bommelsberg  (Pogg.,  dx.  670) : 


Seaochi  (Qnadri  Crystallo 
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1.  ft  42*11    £124-50    Ca  32-48    ]ffa  2-93= 101*97  ScaochL 

2.  (I)      40-51         21-54  32*36  8*30,  &  120 =98*91 


oorresponding  nearly  to  the  composition  of  idocrase. 

Pyr.,  etc. — ^B.B.  Aises  to  a  white  enamel    With  adds  gelatinizes. 

Obs.— Of  rare  oocurrenoe  at  Mt  Somma. 

Kamed  from  oao^^  fleak,  and  AtOof,  atone,  in  allusion  to  the  color. 

The  cijstallization  was  first  correctly  ascertained  bj  Brooke  (Ed.  J.  ScL  i  189,  1824)l.  Hau) 
had  pronotmced  it  cubic  (Tr.,  iii  1822).  Kokscharof  found  0  A  2=128*"  38^  and  0  A  2-«=  1 88"*  30" 
(MiQ.  RusRl.,  iL  110).  Rammelsberg  gives  (1.  c.)  0  A  2=128-  45\  and  Oa2-»=138'*  27'.  The 
above  figuro  is  from  Hessenberg  (Min.  Not,  No.  L).  The  plane  usually  made  1  is  hero  made  2, 
in  order  tliat  the  lettering  of  the  crystals  may  correspond  with  that  of  the  crystals  of  other  species 
of  the  Scapolite  group. 

* 

297   MEIONITB,    Hyaointe  blanche  de  la  Somma  de  LiOe,  Grist,  iL  289,  290,  PL  iv.  1 118; 

1783.    Meionite  K,  Tr.,  iL  1801. 

Tetragonal :  <?  A  1-i  =  156°  18' ;  flf=0-439.  Observed 
planes :  O ;  vertical,  /,  t-i,  i-3,  i-2 ;  pyramids,  1, 1-i ;  zircon- 
oids,  1-3,  3-3 ;  sometimes  hemihedral  in  the  planes  3-3,  the 
alternate  being  wanting.  O  A  1=148°  10',  1  A  1,  pyr., =136° 
11',  basal  63°  40'.  Cleavage :  i-i  and  /  rather  perfect,  but 
often  interrupted. 

H.=5-5-6.  G.=2-6-2-74;  2-734-2-737,fr.  Somma,  v. 
Eath.  Lustre  vitreous.  Colorless  to  white.  Transparent  to 
translucent ;  often  much  cracked  within. 

Oomp.-0.  ratio  for  ft,  fi,  Si=  1 : 2  : 3 ;  (*  (^  Oa+iS  lSra)*+l*l)'Si»=  Silica 
41*6,  alumina  31'7,  lime  24*1,  soda  2*6=100.    Analyses:  1,  L.  Gmelin  (Schw. 
J.,  xxT.  36,  XXXV.  848);  2,  Stromeyer  (Unters.,  378);  3,  Wolff  (DeComp.  Eke- 
f  eta,  Ramm.,  2d  Suppl.,  133);  4,  y.  Bath  (De  Ck)mp.Wem.,  Fogg.,  za  87);  5,  Damour  (L'In< 
■titat,  1862,  21): 

gi       ^     te    iLg    Ca     £ra     tL 

1.  Somma  40*8    306    1*0  221     2-4  ,  C  andign.  3*1=100  Gmelin. 

2.  "      40*63  82-73 24*24      1*81        j'e  0*18=99*60  Stromeyer. 

8.        "      4207  81-71 22-43  0-45  0-81,  ign.  0-31=97-29  Wolff. 

4.         "      42-55  80*89  0*41  0*83  21*41  1*26  093,    "    019=98*46  Rath. 

6.        "      41-80  30*40 0-46  19*00  2*61  0*86,    "    3*17,  gangue  0*46=98*66  Dam. 

An  opaque  meionite  examined  by  Gmelin  having  G.=2*65,  lost  1*6  by  ignition,  and  afforded  soma 
oarbonic  acid,  it  oontaining  carbonate  of  lime. 

Pyr.,  etc« — ^B.B.  fuses  with  intumescence  at  3  to  a  white  blebbv  glaes.  Decomposed  by  add 
without  gelatinizing  (v.  Rath).  Gmelin  states  it  to  be  fusible  with  difficulty  on  the  edges,  and 
both  Gmelin  and  v.  Kobell  state  that  it  gelatinizes  with  muriatic  add.  An  examination  of  a  sped- 
men  received  f^om  Scaochi  fully  confirms  vom  Rath's  condnsions. 

Obfl^ — Occurs  in  small  crystals  in  geodes,  usually  in  limestone  blodcs,  on  Monte  Somma,  noar 
Naples. 

Rammelsberg  obtained  (Fogg.,  xdv.  484)  for  1 A 1,  basal,  63"*  48' ;  over  summit,  116*  12' ;  1 A 1, 
pyr.,=130*  12';  the  former  gives  Oa1=148'  6',  and  1  Al,  pyr.,  136'  8'.  Kdkscharof  found 
1 A  1,  pyr.,=136'  10'-136'  llf  (Min.  RussL,  iL  106);  Scaochi,  136"  11'  (L  a);  vom  Bath,  for 
crystals  ttom  L.  Laach,  136''  58^  (Pogg.,  cxix.  262),  giving  a=0*442. 

Kamed  by  Haiiy  firom  ittiw,  less,  the  pyramid  being  less  acute  than  in  idocrasa. 


298.  PARANTHTTB.  Paranthine  pt  SkapoHt,  Scapolit,  pt  TUTenerH  pt  Skapolit  (fr. 
Storgord  in  Pargas)  IT.  Nordenakisld,  Schw.  J.,  zxzL  417,  1821;  id.  (fr.  Tnnaberg)  WOmskH 
His.  Min.  Geog.  neb.  Wohler,  98,  1820. 
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Tetra^nal,  Forms  Kke  those  of  wernerite ;  diflference  in  angle,  if  any, 
undetermined.  Observed  planes:  prismatic,  /,  i-i;  octahedral,  1,  1-i; 
zirconoid,  3-3,  Nord.  Fig.  288,  excepting  the  planes  i-2  wanting  (foim 
observe<l  at  Ersby).     Cleavage  lateral.    Also  massive. 

H.=5-5.  G.=8-736,  Parkas,  Nordenskiold ;  2*849,  Tunaberg,  Walm- 
Btedt.  Lustre  between  pearly  and  vitreous ;  outer  surface  sometimes  a 
little  waxy.  Color  white,  grayish-white,  gray,  pale  grayish-green,  sea- 
green,  approaching  celandine-green.    Translucent. 

Oomp.-0.  ratio  for  fi,  1^  Si=l  :  8  :  4;  (i  Ob'+f  Si)'  Si'=Sllica  43-0,  alumina  36'9,  Vtam 
20-1=100. 

Analyses:  1-3,  N.  Nordenakidld  (L  a);  4,  Walmstedt  (La);  5,  Wolff  (Oompi  Ekeborg.  ViaB, 
fierollni,  1S43): 

Si       Si      Pe     ftg      Ca      STa      &      £[ 


1.  Ersby,  irl  crysL 

43-83 

85-43 

—mm         _ 

18-96 

1-08=99-25  Nord. 

2.      «      erysL 

43-00 

34*48 

18-44    

l-60=97-52  NorcL 

8.  Storgard 

41-25 

83-58 

0-54 

20-86    

8-82=9905  NorcL 

4.  Tunaberg,  erysi. 

43-83 

85-28 

0-68    

19-37     

=99  06Walmst 

6.  Pargas,  Ersby  JwJkor  gnk. 

45-10 

82-76 

0-68 

17-84    0i6     

l-04=98-18  WolE 

6  Paigas,  gnk.  crysL 

45*46 

80-96 

—    

17-22    2-29     1-81 

l-29=98-53  Rath. 

Anal  1,  0.=2-736;  8,  G.=2-749;  4,  a.=2*849;  5,  G.=2-712;  6,  a=2-654. 

AnaL  1,  2, 4,  correspond  to  the  0.  ratio  1:3:4  (more  nearly  1:81:  4'3);  anal  3,  to  1 :  2*6 :  8*6; 
anaL  4,  to  1  :  3  :  4-3 ;  anaL  5,  to  1 :  3  :  4*6 ;  each  corresponding  very  nearly  to  the  0.  ratio  for 
bases  and  silica  1 :  1. 

An  Ersby  specimen  afforded  Hartwall  and  Hedberg  (Jahresb.,  iv.  165)  Si  48*77,  ^l  31*05,  Ca 
15*94^  ^A  3*25,  ign.  0*61=99*62;  which  gives  the  0.  ratio  1*1 :  8 :  5*3,  or  a  considerable  excess 
of  Hilioa,  with  some  soda.    It  is  probably  the  same  mineral  with  that  of  anal  5,  altered. 

Pyr.f  etc. — ^The  Tunaberg  crystals  B.B.  fiise  easily  with  intumescence  to  a  globule. 

Oba. — Occurs  in  greenish  4- and  8-sidod  prisms,  some  of  them  torminated,  at  Tunaberg  in 
Sweden ;  also  at  Ersby  and  Storgard  in  the  parish  of  Pargas,  Finland. 

An  analysis  by  Laugier  of  ^*  Paranthine  *'  from  Arendal  afforded  him  (J.  de  Phys.,  Ixviii  36, 
180,  1809)  Si  45-0,  ^  33-0,  Fe,  ftg  I'O,  Ca  17-6,  l^a  1*5, 1C  0*5,  which  agrees  closely  with  the  last 
analysis  by  Wolff.  The  name  paranOUne^  substituted  for  scapolite  (and  for  Arendal  spedmens) 
by  HaQy,  was  consequently  connected  in  France,  almost  as  soon  as  introduced,  with  the  above 
composition,  and  continued  so  to  be  for  nearly  20  years  afterward,  Berzelius  giving  the  formula 
Ca'  Si  +  3  £1  Si  (and  also  the  name  pcuranOme)  in  liis  N.  Syst  Min.,  1819,  2 16.  Although  Lau- 
gier's  analysis  of  the  Arendal  scapoUtes  is  not  confirmed  by  later  analysts,  the  name  parcmihik 
vaaj  well  be  retained  for  this  section  of  the  Scapolite  group. 


299.  WBBNBRZTB.  Wernerite  (fir.  Norway)  d^Andrada,  J.  de  Phys.,  IL  244,  1800,  Scherer'g 
J.,  It.  85,  1800.  ScapoUte  (fir.  Norway)  cPAndrada,  ib.,  246,  and  ib.  38, 1800.  Rapidolith  Ahad- 
gaard,  Ann.  Ch«,  zzxiL  195,  1800.  Wernerite,  ScapoUte,  H.,  Tr.,  ilL  Iv.  1801.  SkapoUth, 
Arctidt  [= Wernerite]  Wem^  1803,  Ludwig's  Wem.,  iL  210, 1804.  Paranthine  [=Scapolite  of 
Arendal]  R,  Lucas  TabL,  205,  1806 ;  a  Oomp.  TabL,  45,  1809.  Fusdt  (fr.  Arendal)  Schu^ 
fnachar^  Verzeichn.,  104,  1801.  CheUnsfordite  J,  F.dt8.L,  Dana,  OutL  ICin.  G.  Boston,  44, 1818 
NultaUite  (fr.  Bolton)  Brooke,  Ann.  PhlL,  IL  ylL  816, 1824.  GlaukoUth  (fir.  L.  Baikal)  v.  Fiach^ 
Sokdoff's  Bergworks  J. ;  John.  Chem.  IJnters.,  IL  82, 1810;  Qlancolite. 

Tetragonal:  (?Al-i  =  166^  14J';  a=0-4398.  Observed  planes: 
O;  vertical,  /,  f-i,  i-2,  i-3 ;  pyramids,  1,  8;  zirconoid,  3-8.  8-3 
and  i-2  often  hemikedral,  right  or  left,  half  of  the  eight  planes  being 
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dther  wanting,  or  (as  in  f.  291,  a  top  ylew)  much  smaller  than  the  otliei 
half. 

OQA 

0  A  1=148^  6' 
7a  1=121  54 
/Ai.2=161  34 
In  t-3=153  26 

i-iAi-3=16J  34 
i-iAi-2=15o  26 
1  A  1,  pyr.,=136  7 

1  A  1,  bas.,  63  48 
l-iAl-i,pyi\,=146  53 

Cleavage:  i-i  and  /rathei 
distinct,  but  inten'upted.  Alsc 
massive,  granular,  or  with  a 
faint  fibrous  appearance ;  some 
times  columnar. 

.jv .  ..J        H.  =  5— 6.     G.= 2-63— 2-8.      Lustre  vitreous  to 

•  \l»'  NnrC^      pearly  externally,  inclining   to  resinous ;   cleavage 
vt — 7i^^  and  cross-fracture  sm-face  vitreous.      Color   white, 

gray,  bluish,  greenish,   and  reddish,  usually  light; 
streat    uncolored.      Transpai*ent~faintly    subtrans- 
lucent.     Fracture  subconchoidal.     Brittle. 


Hirwensalo,  Finland. 


Var. — 1.  Ordinary.  In  cTTstalB,  white  to  gray,  grayish-green,  brownish,  and  rarely,  from  im- 
purity, nearly  black.  Kokscharof  gives  for  the  angles  those  of  meionite,  namely,  1  A  1,  p3np.,= 
136**  ir,  baa.,=63*  42',  1-i  A  1-i,  pyr.,  =  146''  57f ,  ba8.,=47''  26',  f-»  A  1-1=118"  48',  /A  1=121* 
61'  (Min.  BussL,  ii.  82).    The  prisms  are  sometimes  several  inches  thick. 

NutUUiie  (named  after  T.  Nuttal)  is  white  to  smoky  brown  scapolite  from  Bolton,  Mass.  Ohom 
ists  have  found  wide  variations  in  composition,  and  have  shown  that  it  is  sometimes  much  altered 
The  crystals  and  massive  variety  of  Chelmsfonl,  Mass.,  of  gray,  greenish,  and  reddish  shades  of 
color,  has  been  called  Chelmafordile. 

2.  Massive,  GlaucolUe  is  of  pale  violet-blue,  bluish,  indigo  blue,  to  greenish-gray  colors, 
sometimes  resembling  cancrinite,  but  having  the  deavago  of  scapolite.  It  ia  fVom  near  B.  Sliidi 
anka,  beyond  L.  Baikal,  Siberia,  where  it  occurs  in  veins  in  granite.  The  pink  scapolite  of  Bolton 
is  similar.    Named  from  yAaoiroc,  greeniahrgr'ay  or  seti-green, 

Oomp.-~0.  ratio  for  ft,  H  Si=l :  2  ;  4;  or  for  bases  and  silica  1 :  H.  Formula  (4(Ca,  Na)'+ 
}^l)*Si*+§i;  or  else  with  half  the  excess  of  silica  (Si)  basic;  =,  if  Oa :  J§Ia=4 :  1,  Silica  48-4, 
alumina  28*5,  lime  18*1,  soda  5*0=100. 

The  above  is  the  mean  ratio ;  but  the  analyses  show  variations  from  it,  as  seen  below,  due,  ir 
par*  at  least,  to  impunties,  alteration,  or  incorrect  determinations. 

Analyses:  1,  2,  G.  v.  Bath  (Pogg.,  xc.  82,  288);  3,  Thomson  (Min.,  L  273);  4,  Wolff  (Inaog 
Diss.  Berlin.  1843,  Ramm.  Min.  Ch.,  719);  5,  Wurtz  (Am.  J.  ScL,  DL  x.  826);  6-8,  G.  v.  Bath 
(L  c.);  9,  Berg  (Jahresb.,  xxv.  356);  10,  v.  Bath  (L  a);  11,  Wolff  (L  a); 

fli         £l       Fe     &g     Ca       ]f^a       £       fi 


1.  Bolton,  hkk.ipL 

44*40 

26-52 

3-79 

101 

20-18 

209 

0-51 

1-24=98-74  Bath. 

2.       "          " 

45*57 

23*65 

3*88 

1*23 

20-81 

2-46 

0*63 

0*78=98-51  Bath. 

3.       " 

46*30 

26-48 

18*62 

8-64 



5-04=100-08  Thorn. 

4.       "      rdh,,       mass. 

48*79 

2816 

0*32 

1*29 

15*02 

4*62 

0*54 

0-74=99-86  Wolff. 

5.       "      bluish,       " 

47*67 

26*76 

2*26 

17-31 

7*76 

=100-77  Wurt»* 

6.  Arendal,  ywK-gn.  " 

45  05 

25-31 

2*02 

0*80 

17-30 

6-46 

1-55 

1-24=99-22  Bath. 

7.  Arendal,  ywh.,  crysL 

46-82 

26-12 

1-89 

0-26 

17*28 

6-88 

0-97 

0-38=100  Bath. 

8.  Malsio,  bluitOi,      mass 

9.  Drothems,  viokt,     " 

47*24 

24-69 

— 

2-18 

16-84 

3-65 

0-85 

1  •75=97-06  Bath. 

46-82 

26*60 

0-32 

0*56 

17*17 

4-76 

0-32 

1*60-98  14  Berg. 

iO.  L.  Baikal,  OktucolUe 

47-49 

27-57 

1-54 

0-47 

17-16 

4*71 

0-68 

0-48=100  Bath. 

11.  Laurinkari«  FinL 

48-15 

26*38 

1*48 

0*84 

16-63 

4-91 

612 

0-86=:98*46  Wolff 
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Anal.  1|  G.=2''788,  bkckish-^ireen  OTstols,  fhe  interior  in  part  opaque;  2,  2*748,  and  like  the 
preceding  in  color;  8,  2*709;  4,  a=2H8;  5,  G.=2-704;  6,  a.=2'751;  7,  a=2-697;  8,  G.ss 
2-763;  9,  G.=2-34?,  from  the  pariah  of  Drothems  in  B.  Gothland;  10,  G.=2'666;  11,  G.=2^38^ 
color  blackish-green  and  jirreenish-graj. 

The  oxygen  ratios  for  !^  B,  Si,  corresponding  to  the  analyses  are: 

1.  1    :  2    :  3-6  6.  1 :  1-8 :  8-7  8.  1    :  1-7  :  40 

2.  1-2:2  :  41  6.  1:1-7:  8-4  9.  1-1:2-0:  40 
8,  1  :  2  :  4  7.  1 :  1-8  :  3-6  10.  1  :  2-1 :  40 
4.  I     :  2-2 :  4-8  11.  1*1 :  2    :  40 

The  first  two  analyses  by  v.  Bath  of  spedmens  named  nutidliiUf  and  attributed  to  Bolton,  are 
eTideutly  of  altered  crystals,  as  the  presence  of  over  3  p.  c.  of  ozyd  of  iron  indicates.  The  cdoi 
stated,  *' blackish-green,"  is  fVirther  evidence  on  this  point.  Moreover  it  is  a  very  unusual  coloz 
at  the  locality,  as  nuttallite  is  ordinarily  white,  grayish-white,  and  pale  smoky  brown,  the  darker 
color  occurring  sometimes  in  crystals  that  are  partly  whitish.  V.  Bath  states  that  the  mineral 
was  very»  difficultly  fusible.  Thomson's  analysis  (Na  3)  was  also  made  on  an  altered  spedmeu, 
as  it  gave  5  p.  c.  of  water. 

Muir,  in  an  analysis  of  nuttallite  published  by  Thomson  (Min.,  383)  obtained  Si  37  81,  %l  26*10, 
Fe  7-89,  Ca  18*34,  &  7*30,  ^  1-60=97*94.  The  potash  and  the  low  silica,  as  well  as  the  iron,  in- 
dicate an  altered  specimen,  if  the  analysis  may  be  so  far  trusted  as  to  draw  a  conclusion  fh>m  it 
The  color  of  the  mineral  (white,  to  yellowish,  bluish,  or  greenish)  and  the  associated  minerals  on 
the  specimen  (sphene  and  green  pyroxene)  show  that  Muir  probably  had  true  nuttallite  for  in- 
vestigation. 

Wurtz's  analysis  of  the  pink  scapolite  of  Bolton  gives  more  soda  than  the  rest.  In  a  recent 
trial  (priv.  contrib.)  B.  S.  Burton  found  about  3  p.  a  of  alkalies,  sustaiuiug  Wolff's  results. 

The  bluish-gray  massive  variety  from  Malsjo  has  been  analyzed  also  by  Suckow  (Verwitt.  Min., 
138X  but  as  he  found  no  alkalies,  his  results  are  questionable,  either  on  the  ground  of  the  speci- 
men or  the  analysis.  He  obtained  Si  48*17,  'Jtl  2827,  J^e  2  38,  Oa  1»*04,  1^  2*00— U9-86.  Sucko\» 
analyzed  also  a  kaolin  from  Malsjo,  a  result  of  alteration  of  the  scapolite  (see  p.  323). 

Pyr.,  etc.--B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glass.  Imperfectly  decom- 
posed by  muriatic  acid. 

Obs. — Occurs  in  metamorphic  rocks,  and  most  abundantly  in  granular  limestone  near  its  junc- 
tion with  the  associated  granitic  or  allied  rock ;  sometimes  in  beds  of  magnetite  accompanying 
limestone.  It  is  often  associated  with  light-colored  pyroxene,  amphibole,  garnet,  and  also  with 
apatite,  sphene,  zircon;  amphibole  is  a  less  common  associate  than  pyroxene.  The  scapolite  of  Par- 
gas,  Finland,  is  in  limestone ;  that  of  Arendal  in  Norway,  and  Malsjd  in  Wormland,  occurs  with 
magnetite  in  limestone. 

8ome  foreign  localities  of  the  mineral  are  above  indicated.  In  the  following  those  of 
wemcrite  and  ekebergite  are  not  yet  distinguished.  In  Vermont^  at  Marlboro',  massiva 
In  J/oas.,  at  Bolton  and  Boxborough,  in  crystals,  sometimes  large;  at  Chelmsford;  Little- 
ton; Chester;  Carlisle;  Westdeld,  massive;  at  Parsonsfleld  and  Baymond,  near  Dr.  Swett's  house, 
crystals,  with  yellow  garnet.  In  Co/in.,  at  Monroe,  white  and  nearly  fibrous ;  a  stone  quarry  at 
Paugatuck,  Stoningtoo,  massive.  In  N.  York^  at  Two  Ponds  in  Orange  Co.,  reddish-white 
crystals  with  pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  5  in  diameter;  at  Fall  Hill, 
Monroe,  of  white  and  bluish  colors,  massive,  with  lamellar  pjrroxene ;  in  Warwick  of  the  same 
county,  near  Amity,  milk-white  crystals  with  pyroxene,  sphene,  and  graphite ;  6  m.  S.  of  War- 
wick, and  2  m.  N.  of  EdenvUle,  near  Greenwood  Furnace  (planes  1,  /j  t-2,  i^\  are  other  good 
localities  ;  in  Essex  Co.,  perfect  crystals  and  massive  nearly  fibrous,  white  and  greenish- white, 
abundant  near  Kirby's  graphite  mine,  4  m.  N.  £.  of  Alexandria,  in  Ticonderoga,  associated  with 
pyroxene ;  at  Crown  Point ;  in  Lewis  Co.,  in  fine  crystals,  white,  bluish,  and  dark  gray,  present- 
ing the  play  of  light  not  unusual  with  this  variety;  edges  of  the  crystals  often  rounded.  In  N, 
J&'9cy^  at  Frankliu  and  Newton,  and  3  m.  W.  of  Attleboro',  crystallized,  in  limestone.  In  Canada^ 
at  G.  Calumet  Id.,  massive  lilac-colored ;  at  Hunterstown,  in  large  crystals,  with  sphene ;  at 
Grenville,  with  pyroxene. 

Pisani  has  analyzed  a  scapolite  from  Brakke,  Norway,  which  gives  a  composition  between  that 
of  paranthite  and  womerite.    He  obtained  (C.  B.,  Iv.  45U) : 

ft  48  78    2^1 32-65     Fe  0-87     S[g  1*15     Ca  13*32     iSTa  2*59     ti  0*63     ft  1-30=101*29. 

It  had  been  called  Esmarkite. 

One  of  the  minerals  called  aauaswriU  by  Boulanger,  stated  to  come  fV-om  Mt  Gendvre,  gave 
him  G.=2-65,  and  the  composition  Si  44'6,  ^  80*4,  iH^  2*5,  Oa  15*5,  ]^a  7*5  (Ann.  d.  M.,  III. 
Tiii  159).  It  is  stated  to  be  greeaish-white  and  compact,  and  to  occur  assodated  with  a  greenish- 
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brown  smaragdite.  In  low  spedfio  grayity  it  in  near  BcapoUte.  Bat  we  may  suspect  that  there  It 
Bome  mistake  about  the  spedflc  gravity,  in  whidi  case  it  may  be  soisite  (see  p.  2^0)  like  other 
saussurite  of  the  Alps.    It  agrees  rather  nearly  with  the  latter  in  compoeition. 

Canaaniie^  a  grayish-white  or  bluish  white  rock  occurring  with  dolomite  in  Canaan,  Goon^ 
and  referred  to  massive  scapolite  by  some  authors,  is  massive  whitish  pyroxene,  a  mineral  com- 
moD  in  crystals  in  the  dolomite  of  tiie  region. 

A  so-called  glaucoliie  fh>m  the  L.  Baikal  region,  analyzed  by  Bergemann  (Pogg.,  ix.  267)  and 
G^lvartovski  (BulL  Soa  Nat  Moscow,  1848,  648)  differs  from  the  true  glaucoUte  in  being  diffloiltly 
Visible  (as  much  so  as  orthodase),  and  also  in  composition,  these  analysts  obiaining : 

Si  Si        9e       ftn       &g        Oa        iSTa       &         H 

U       60*68      2*7*60      0*10      0*86      8*73      10*26      2*96      1*26      1*73=99*07  BergemaoB. 
a.       60*49      28*12      0*44      0*69      2*68       Il'Sl       8*10      1*00      1*78=99*51  GtvartOTaki. 

It  was  massive,  of  a  greenish-blue  color,  with  G.=2*721,  Beig.;  2*66,  Giv.  It  has  been  supposed 
to  be  a  feldspar. 

Alt. — As  the  altered  scapolites  that  have  been  derived  iVom  ekebergite  or  paranthite  ^ve  not 
been  distinguished  from  those  derived  from  wemerite,  the  following  observations  are  made  to 
indude  all : 

In  tho  alteration  of  the  scapolites,  one  or  more  of  the  following  changes  occur,  as  iUnstnrted  in 
the  following  analyses  of  different  kinds: 

1.  The  hydration  of  the  mineral 

2.  The  loss  of  part  or  all  of  the  protozyd  bases,  often  effected  largely  through  the  action  of 
sarbonatcd  waters  carrying  off  the  lime  as  carbonate. 

3.  The  substitution  of  potash  for  the  soda  or  lime,  due  to  the  action  of  the  carbonates  in  solii* 
tion  in  percolating  waters. 

4.  The  increase  in  the  amount  of  soda,  probably  by  the  action  of  carbonate  of  soda  or  dilorid  of 
sodium  in  solution. 

6.  The  introduction  of  ozyd  of  iron,  through  salts  of  lime  (organic^  bicarbonate,  eta)  ji 
solution. 

6.  The  substitution  of  magnesia  for  otlier  protozyd  bases. 

7.  The  loss  of  silica  as  well  as  protoxyd  bases. 

By  the  substitution  of  potash,  the  mineral  passes  either  to  the  state  of  pinite  (anal  8  to  15\ 
or  to  that  of  a  pokuh  mica  (anal  1 5, 1 6).  By  the  acquisition  of  iron  (anal  1 7, 1 8)  it  passes  in  some 
cases  to  qi>idoie  (anal  19).  By  the  introduction  of  magnesia,  it  may  pass  to  steatite;  or  of  magna- 
sia  and  potash,  to  a  magnesia  mica  (anaL  20).  By  a  loss  of  bases,  tho  proportion  of  silica  left 
increases  (anal.  4,  5,  6,  21,  22,  23);  and  by  a  loss  of  silica  also  (which  may  become  opal  in  its 
separation),  the  mineral  passes  to  a  A»ob'n-like  compound,  a  common  result  of  its  alteration  (andL 
24).  Moreover,  silica  may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous  psendo- 
morph,  as  oocurs  at  Pargas. 

Analyses:  L  Hydrous,    1,  Weibye  and  Berlin  (Pogg.,  Ixxix.  302). 

IL  Containing  carbonate  of  lime.  2-6,  Hermann  (J.  pr.  Ch.,  xxxiv.  177);  7,  Brewer  (Tliia  Mm., 
1860,  680) ;  7a,  same,  with  the  0  removed. 

IlL  Poiassic  and  often  also  carbonated,  8,  v.  Bath  (Pogg.,  xcl  288) ;  8a,  same,  with  the  C 
removed;  9,  T.  &  Hunt  (Rep.  G.  Caa,  1852-53,  168,  1863,  474);  10,  Stadtmuller ( Am.  J.  Sd.,  IL 
vilL  394);  11,  T.  &  Hunt  (ib.,  103) ;  12,  Orossley  (This  Min.,  1850,  680) ;  13,  J.  D.  Whitney  (Am. 
J.  Sd.,  IL  xvi  207);  14,  T.  S.  Hunt  (Rep.  G.  Can.,  1858,  1863);  15,  Bischof  (Ch.  Ged.,  '±  I43S); 
16-19,  V.  Rath  (L  a) ;  20,  Bischof  (1.  c.) ;  21,  John  (Bend.  Min.,  iL  94,  1832) ;  22,  BerzeUus  (Afh. 
L  E^  iL  202);  23,  Hortwall  ft  Hedberg  (Jahresb.,  iv.  165);  24,  Sudcow  (Verwitt.  Min.,  138 
1848): 

Si      Si  Pe  ^e    An  ttg    Oa  JTa     &      ]Q[ 

L    I.  Atendal^AOier.   3800  24*10     4*82  0*78  2  80  22*64  6*96=10009  8. 

U.    2.  S'dianka,  iSr(roflr.  43.35  30*52  0*95 21*69  3*74  =  100*15  H. 

8.  Diana,  grmy         47*94  30*02  260  0*26  14*41  220  0-73  0  31=98*47  H. 

4.  Bolton,  w^iite  cr.  6604  23*92  114  0*14  0*20     9*28  8*66  127  =100-65  H. 

6.       "    rd^mow.  61*68  29*30  1*16  0*15  0*78  13-51  l*46*0-»4  0*82=99*do  H. 

6.  Gulsjo, «;.  771055.  53*76  28*06  0*34  0*26  9*24  7*00  0*56  0-67=99-87  H. 

7.  Franklin,  ^nA.  (1)47*35  28-77     1*72   2*02  12*00  ir.  1*80,     C     4*72= 

98-38  B 

7(k       "  49-71  80-21     1*81   2  12  12*20 l*89=98-34  B. 

m   8.  Bdton,  yeOoto     49*99  2300    1*64 1-73    3*35    0*36    7*09    4*23,  Oa C  7Ms 

99-19  R 
8a.       *"  62*20  24-03    1-71 1*80    8*06    0*37    7*40    4*43-=100-99  & 
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Si       f  e    Ag     Ca     iSTa      &       £r 


1-86 
1-85 
1*48 


0.  Perih  46*30  26*20 

10.  Diana  46-79  8011 

11.  AlgerU»  49*82  24*91 

12.  "  49-96  24*41 

13.  "  62*09  18*63*   

14.  WtlKmiU       (1)47*60  31*20     

16.  Arondal,ift»    r66*82p27-37*  — 
IV.  16.         "  **        44-49  24-91    4*84 

17.  **     Wdfe-wrf  69*74  16*20    7*90 

18.  *«     Uack       29-62  16  77  19*14 

19.  "     EfddoU  37*92  19*21  15*66 


V.  20.  Paigas,  Mica 
21.  QabbroniU 

VI 22.  $o8a»  brick^red 

23.  Petteby,  Parg. 

VTL24.  mJlBifi,  KaoUn 


19*21 
46*76  26-16 
64*00    24*00 


61*60 
61-84 
63*32 


26*36 
32*27 
44-66 


1-60 
1*91 


8-68 

116 
6-18 
tmd. 
419 
0-42 
0-36 
402 
8-50 
0*26 
15*78 
1*60 

0-76 


12*88  2-88  4*80  2*80=98-99  Hunt. 

17-40    3-48  1*68=100-27  Stadtan. 

fr.  10*21  7-67,  Ca  0  3*94=99-46  H. 

997  606,  Ca  C  4-21=100-21  a 

und.  und.  668, Ca 0 4*41, Ca«P8-i21¥ 

1*45  0*88  9*30  6*43=99-66  Hunt 

0*42  6*77  0-20=100  Bisch. 

214  111  6il  8-44,  Ca 011*11=9911  B. 

2-16  4*31  4*42  l*83=10i)'67  Eath. 

9*02  0-68  0*87  10*89,  Ca  C  4*62=98*45  B. 

22-68  0*39  0*23  2*61=98-74  Rath. 

0-82  6-64  0-63=96-77  Bischof. 

17-25   2-00=100  John. 


3*00  6*00  Mn  1*60=99  Ben. 

9-33    6*12   1*00=100-97  H.  AH. 

1-17 =99*11  Sucko^. 


*WIUiaUttteF«'0'.       ^  Probibly  too  Ugh. 


The  following  are  the  charactera  of  different  altered  soapolitea,  indnding  those  of  which  anal^ 
■68  are  above  given : 

Atheriastitb  Weibye  (Pogg.,  Izxlz.  302,  1860).  AnaL  1.  Like  scapolite  in  form;  color  greeii- 
iflh ;  opaque.    From  Arendal,  with  black  garnet  and  keilhauite. 

Stboganovitb  Eerm.  (J.  pr.  Gh.,  zxziv.  178,  1845)  (Anal.  2).  Has  the  form  of  scapolite  (Koksch. 
Min.  BnssL,  ill  96).  Color  yellowish  to  light  oil-green ;  lustre  greasy ;  translucent;  H.=6-5,  0.= 
2*79.  B.B.  fuses  easily  with  Intumescence.  From  the  Sludianka  in  Dauria.  The  analysis  af- 
forded 0-4  p.  a  of  carbonic  acid,  which  is  above  removed ;  this  corresponds  to  1 1  -4  p.  c.  of  Ca  C. 

AnaL  3.  Large  gray  crystals,  containing  9*23  p.  a  of  Ca  C;  G.=2*74.  In  the  anal  as  above 
given,  4*06  of  C  is  removed.    Occurs  at  Diana,  N.  Y.,  with  sphene  in  oaldte. 

AnaL  4.  White  crystals  with  caldte,  from  Bolton ;  G.=:2'66.  In  the  anaL  as  above  given,  2*5 
p.  a  of  0  is  removed.  AnaL  6,  reddish  massive,  fh>m  Bolton;  Q-.=2*70.  AnaL  8,  massive,  yel- 
k>wiah ;  H.=:4*5 ;  G.=2-787.    Contains  7*80  p.  c.  of  Ca  0.    From  Bolton. 

AnaL  r>.  Whitish  massive,  from  Gulsjd;  contains  3*41  Ca  C;  G.=2'69.  In  the  anaL  above,  1*6 
pb  a  of  C  removed. 

AnaL  7.  Greenish  or  yellowish-green,  deavable,  and  partly  in  crystals,  from  Franklin,  N.  J., 
having  H.=8*6,  G.=2*78,  with  subresinous  lustre ;  B.B.  very  fusible.  Contains  10*72  p.c.  of  CaC. 

AueJL  9.  Greenish-gray,  waxy  in  lustre  to  pearly,  subtransluoent,  with  H.=5-6,  G.= 2-640-  - 
2'667  ;  from  Perth  in  Canada.    Contains  considerable  magnesia  as  well  as  potash. 

AnaL  10.  In  grayish  crystals,  from  Diana,  associated  with  sphene.  (Not  from  Bolton,  as  an- 
nounced ;  the  specimen  shows  by  its  character  and  the  associated  minerals  that  it  is  unquestion- 
ably from  Diana.) 

AxoBniTB  Huni  (Am.  J.  ScL,  II.  viiL  10.3,  1849)  (anaL  ll^lS)  occurs  in  slender  square  prisms, 
sometimes  2  or  3  in.  long,  imbedded  in  caldte.  Yellowish  to  gray  and  usually  dulL  Brittle.  H. 
=3—8*6;  some  crystals  more  altered,  2*5.  G. =2*697— 2*71 'i.  Hunt;  2*78,  Croaaley.  From 
Franklin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  carbonate  of 
lime,  of  magnesia,  and  the  relations  to  known  examples  of  altered  scapolite,  confirm  the  view 
derived  from  the  form  and  appearances,  tiiat  algerito  is  an  altered  scapolite,  and  related  to 

WnsONiTB  Surd  (Logan's  Rep.  Can.,  1863  and  1863,  Am.  J.  Sd-,  IL  xix.  428)  (anaL  14)  is  a  mas- 
sive mineral  from  Bathurat,  Canada,  affording  square  prisms  by  cleavage,  and  having  H. 
=3*5,  G.= 2 -765— 2*776,  lustre  vitreous,  a  little  pearly  on  deava;e  surfaces;  color  reddish-white^ 
rose-red,  and  peach-blossom  rod.  According  to  Chapman  (Am.  J.  ScL,  IL  xx.  269),  its  crystalliza- 
tioQ  and  other  characters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  calcite, 
and  pyroxene.  The  oblique  basal  deavage,  mentioned  by  Hunt,  is,  as  stated  in  the  last  edition 
of  this  work,  p.  608,  only  a  fracture.  Hunt  in  Rep.  G.  Can.  1863  makes  it  a  variety  of  g^eseckite. 
Oooors  also  in  northern  N.  York.    See  farther  under  Pdots,  p.  479. 

IhrenUe  of  Kmmons  (Bep.  G.  N*.  Y.,  1 837,  162)  has  the  form  of  scapolite,  with  H.  =2 ;  G.=2*53 ; 
lustre  a  little  pearly ;  color  yellowish-white  or  greenish ;  and  is  from  a  small  vein  in  limestone  at 
Antwerp^  N.  Y.  It  has  not  been  analyzed,  but  is  probablv  near  algerite  or  wilsonite.  Th« 
JhnitarUJfen  (pinite*like)  Scapolit  of  Schumacher  (Yerz.,  98,  1801),  from  Arendal,  is  probably  simi 
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lar  to  the  algerite  and  o&er  pirnte  paondomorphs.  It  is  described  as  oocnmng  in  crystals  anc 
massive,  of  a  white,  greenish,  and  other  shades,  and  as  B.B.  fusing  easily.  His  Talkartiger  Scayy 
lilf  from  Arendal,  appears  to  have  been  a  sUalitic  pseudomorph,  it  being  B3.  infuFible. 

Mica  from  Arendalf  Norway  {Micarelle  of  Abildgaard).  AnaL  16,  16.  The  mica  occurs  im 
bedded  in  quartz,  and  has,  according  to  v.  Bath  (I  c.),  the  form  of  8-sided  rrystals  of  scapolito, 
6  in.  long.  The  crystals  are  covered  with  mica  externally,  and  within  consist  throughout  of  aa 
aggregation  of  the  same  mica.  The  mica  is  greenish-white,  translucent.  H.=2— 8.  G.=2*833. 
Oxygen  ratio  (from  y.  Bath)  I  :  5*6 :  10*3 ;  perhaps  1:6:  10^,  giving  1  :  1^  for  the  oxygen  of 
the  bases  and  silica.  The  change  from  scapolite  has  consisted  in  the  Tomoval  of  lime,  addition  of 
Fe,  and  substitution  of  potash  for  soda. 

Mica  from  Pargas^  anaL  20,  is  a  magnesia  mica. 

The  red  scapolite  of  Arendal  (anal.  17)  has  H.=6 ;  G.=: 2*852.  Brownish  or  brick-red.  Dif- 
ficultly fusible.  Oxygen  ratio  1 :  2*4  :  7*5.  In  the  change,  Fe,  magnesia,  and  potash  have  beeo 
introduced. 

The  Uadc  scapolite  of  Arendal  (anal.  18)  is  altered  by  a  large  addition  of  magnesia  and  iron 
Color  gra}nsh-black ;  streak  grayish-white.  Rather  soft.  G.=2'837.  No  cleavage.  B3.  edgea 
rounded  with  difficulty.    O.  ratio  1 :  2*1 :  2*6  :  1^  unless  part  of  the  iron  is  sesquioxyd. 

The  epidote  pseudomorph  of  the  same  locality  (anaL  19)  gives  the  oxygen  ratio  of  opidole 
1:2:8.  The  crystals  occur  imbedded  in  uralite.  Forchhammcr  has  described  other  epidote 
pseudomorphs  after  scapolite  from  Arendal,  which  are  albite  externally  and  epidote  within. 

Gabbbonitb  of  Schumacher  (Verzeichn.,  1801)  is  referred  here  by  Snmann,  who  observes  that 
there  arc,  in  the  Eoole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapohMo  (This  Min.,  50G, 
1 854).  Schumacher  describes  it  as  bluish-gray,  inclining  to  leek-green ;  also  grayish  mountain* 
green ;  lustre  feeble ;  fhuiture  smooth  like  that  of  flint;  G.= 2*947 ;  having  some  resemblance  to 
gabbro.  The  bluish-gray  variety  from  the  Eenlig  mine  near  Arendal,  with  black  hornblende 
and  caldte,  and  the  other  firom  Fredericksvam,  Norway,  m  syenite. 

The  kaolin  fh>m  Malsjo,  anal  24,  is  a  reddish-yellow  day-like  mass,  retaining  something  of  the 
crystalline  form  of  scapolite ;  G.=2*l.  The  composition  corresponds  to  1  of  alumina  to  2  of  silica. 
For  another  kaolin  see  under  Eeebehgite  (Passauitc). 

SteattUc  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  stTiceoua  scapolite 
of  Pargas,  of  a  gray  color,  in  limestone,  contains  92*71  p.  c.  of  silica.  AlbUe  is  announced  by 
Tschcrmak  as  occurring  pseudomorphous  after  scapolite. 

Psoudo-ScapotiU  of  N.  Nordenskiold  (Bidrag  Finl.  Min.,  66,  1820)  is  wemerite  altered  to  pyrax« 
ene.  The  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant  toward 
the  exterior;  fVom  Simonsby,  near  Pargas. 

800.  SEEBfiRGITB.  Scapolite  (fr.  Arendal)  pt.  Wemerite  (fir.  Arendal)  pt  [Syn.  under 
Wernebhe.]  Sodait  (fr.  Hesselkulla)  Ekeberg,  Afh.,  iL  168,  1807.  Natrolite  of  Hesselkulla 
WoUasUm.  Ekebergite  Berz^  Arsb.,  1824,  168.  Ekebergit,  Porzellanspath  (ft.  Paasau)  J.  If, 
Faeks,  Denkschr.  Ak.  Munchen,  vii.  65,  1818,  Tasch.  Min.,  xvil  94^  1823.  Porzellanit  v.  Koh^ 
Tat,  52,  1853.    Passauit  Nauinann^  Min.,  806,  1855. 

Tetragonal.  Like  wemerite  in  foim  and  cleavage.  Also  compact,  oi 
finely  columnar  massive. 

H.=5*5— 6.  G.=2'74.  Lustre  vitreous,  somewhat  peaxly  or  greasy. 
Color  white,  gray,  greenish-white,  bluish,  reddish.  Transparent  to  sud- 
translucent. 

Oomp.— 0.  ratio  for  ft,  S,  Si=l  :  2  :  4*5;  formula  (i(Ca,  S"a)+|5l)'Si»+8Si;  or  else  with 
half  the  excess  of  silica  (or  1^  §i)  basic;  =,  if  Oa :  ]f^a=8  :  1,  Silica  51*7,  alumina  26*3,  lime  16*1, 
soda  5'9=l(i0;  if  Ca  :  ^a=:2  :  1,  Silica  51*7,  alumina  263,  lime  14*2,  soda  7*9=100. 

Analyses:  1,  Hermann  ( J.  pr.  Oh.,  xxxiv.  177);  2,  WolfT  (Inaug.  Diss.,  Berlin,  1843,  Bamm 
Min.  Ch.,  719);  8,  Hartwall  (Berz.  Jahresb.,  iv.  165);  4,  Wolff  (1.  a);  5,  v.  Rath  (Pogg.,  xa  8a 
288);  6,  Wolff  (1.  a);  7,  Damour  (Llnstitut.,  1862,  21);  8,  v.  Rath  (L  a);  9,  Puchs  (L  c);  10,  v 
Kobell  (J.  pr.  Gh.,  1 89);  11,  Schafh&utl  (Ann.  Gh.  Pliarm.,  xlvL  340): 

Si       21       9e      fig      Oa      iiTa      &       £[ 

1.  Hessellkiilla  5102     26*86    2-73    0*87     13*29    4*64    0-82     ^  l^n  0*26=100  H 

1.  **         pyA.-0ik  48*26    26*40    0*64     1444    C 14    0*65    0*69=98*12  Wdft 
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*  1-85  p.  &  of  oarboimta  of  Ume  reraovod. 

AnaL  1,  G.=2-80;  2,  G.=2-786;  4,  G.=2-628:  5,  G.=2-668;  «,  G.=2-712;  8,  G.=2-633;  9,a 
=2-64. 

Tho passauOe  (Poroellanspath)  has  the  0.  ratio,  in  anaL  1,  1 :  2*4 :  4-8;  in  2, 1 :  2-4 :  4-9 ;  In  3^ 
1  :  2*2  :  4*6.  Bnt  a  slight  change  in  the  bases  would  make  the  last  1  :  2  :  4*5 ;  and  it  is  probable 
that  the  mineral  is  an  altered  ekebergite.  Fuchs  made  the  prisms  probably  about  92^,  and  so 
also  did  Schafhantl  But  Desdoizeaux  has  found  that  it  has  but  one  optioil  oxis—a  negative 
one — and  this  decides  it  to  be  tetragonal  in  crjstallization.  Its  colors  are  white  to  yellowish, 
hloiah,  and  grayish-white.    The  crystals  are  coarse,  and  irregularly  grouped  or  single. 

Pyr.,  etc.— In  the  closed  tube  yield  a  small  amount  of  water.  B.B.  whitens  and  fuses  with 
intumescence  to  a  blebby  glass.    Imperfectly  decomposed  by  muriatic  acid. 

Obs. — From  HessellkulU  and  Halsjo  in  Sweden ;  Arendal  in  Korway ;  Pargas  in  Finland,  in 
timestone;  GouTemeur,  St.  Lawrence  Co.,  K.  Y.,  in  limestone,  with  apatite  and  spheno,  in  short 
thick  crystals  sometimes  several  inches  in  diameter. 

The  passauite  is  from  Appenzell,  near  Passau,  in  Bavaria. 

Alt. — ^The  passauite  is  the  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kaify 
tin.  Part  of  the  kaolin  has  the  prismatic  form  of  the  passauite.  Fnchs  found  in  one  of  his  analy- 
ses §145-06,  ■&!  32-uO,  ^Q  0*90,  Oa  0*74,  tl  1800,  undecomposed  mineral  2'96=9»'66;  in  an- 
other Si  43-65,  Xl  35-9S,  Pe  1*00,  Ca  0  83,  tL  18*50=99-91.  Opal  occurs  in  the  kaolin  as  one 
result  of  the  alteration. 

PABALoarrB  K.  Nordenak.  (Bull.  Soc.  Nat  Moscow,  xxx.  221,  1857).  Has  the  form  and  angles 
of  scapoliie  (KoksdL  Min.  RussL,  iii.  187),  and  is  probably  altered  ekebergite.  Colors  white, 
bluish,  reddish-blue;  G. =2-665.  The  crystals,  after  action  of  acids,  are  full  of  worm-like  holes, 
owing  to, the  separation  of  the  carbonate  of  lime  preseut  Analysis  afforded  Si  44-95,  ifil  26*^9 
An  tr,t  Ag  1-01,  Ca  1444  [Na  10-86],  ign.  1-85=100.  No  potash  was  found.  B.B.  easily  fusi- 
bla.  The  O.  ratio  for  Itl,  fi,  Si  is  1 :  3  :  6 ;  but  supposing  a  loss  of  part  of  the  bases,  it  may  have 
been  ori^Tially  a  true ekebeigite.  From  the  Lapis  Lazuli  localitj  near  Buchnrei  v\  Siberia,  in  the 
L.  Baikal  region. 


301.  BUZZONITE.    ScoccM,  Pogg.,  ErglnjB.,  iil  478,  1862. 

Tetragonal.  Closely  resembles  meionite  in  its  crystals.  Observed  planes : 
O,  /,  U,  i-2, 1.  Oa  l-i=156°  6' ;  a=0-4430 ;  1  A  1=135°  56'  and  64°  8', 
Sci^cchi ;  135°  58',  Kokscharof.  Cleavage  as  in  meionite.  Crystals  quite 
small.     Unknown  massive. 

H.=5-5— 6.  G.=2-623,  v.  Bath.  Lustre  vitreous.  Colorless  to  white. 
Transparent  to  translucent. 

Oompy— O.  ratio  for  &,fi,Si=l  :2 :5i;  or,  for  bases  and  siUca,=l :  l|;  formula,  (KCa,]?:a) 
+1  Xl;'Si»+2iSi;  or  else  with  half  the  excess  of  silica  basic;  =,  if  Ca:  S'a=l :  1,  Silicjj  55-2. 
alumina  24-0,  lime  9-9,  soda  10-9=100.  The  analyses  agree  about  as  well  with  the  0.  ratio  1 : 2 ;  5  J 

Analysis :  v.  Bath  (Pogg.,  dz.  254) : 

Si  54-70        3tl23  80        Ag  0-22        Ca  877        ]5ra  9-83        4  2-14,  ign.  013= 99  59. 

Pyr.,  etc.— B.B.  fuses  easily,  but  with  loss  intumescence  than  mdonite.    Not  acted  upon  bj 
ttiniatic  acid. 
OiMb— Occurs  on  Somma,  like  the  meionite,  but  is  associated  with  feldspar  instead  of  calcite 
Named  from  ^ci^wi*,  greater^  the  axis  of  the  prism  being  a  little  longer  than  in  meionite 
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802.  DIPTRX3.  Schorl  blancbfltre  de  Maul^n  (Pyrenees)  (disoov'd  by  Gillefe-Laomont  in  178Q 
Leucolite,  DeUmeOi^  Soiagr.,  I  289,  iL  401,  1792.  Dipjre  K^  Tr.,  iil  1801.  Schmelzstein  Wan. 
Steff.  Orjkt,  I  41 1,  1811.  CouBeranite  Charpeniier,  Ann.  Gh.  Phja.,  xxzix.  280,  1828.  Gor 
ceranite.    Prehnitoid  Bhmsirand^  (EfV.  Ak.  Stockh.,  1864^  297. 

Tetragonal.  Form  and  cleavage  same  as  for  wemerite  and  meionita 
Crystals  small  or  large,  single  or  grouped.     Sometimes  columnar. 

H.=5— 6-6.  G.=2-646.  Lustre  vitreous  to  somewhat  pearly.  Color- 
less, whitish,  yellowish,  greenish,  and  sometimes  reddish ;  opaque  white. 
Transparent  to  subtranslucent. 

Dipyre  oocurs  in  rather  coarse  crystals,  often  large  or  stout,  and  rarely  oolnmnar,  in  metamor 
phic  rocks,  while  marialUe  is  found  only  in  very  small  colorless  or  white  crystals,  in  igneous  rocks^ 
and  contains  more  alkali    Frehnitoid  is  similar  to  dipyre. 

Oomp.— 0.ratioforR,»,Si=l:2:6;  formula  (t(*0a+i]Sra)"+takl)»Si»+68i=,  if  Ca:  i^a 
=1:1,  Silica  68*3,  alumina  22-6,  lime  9'1,  soda  100. 

Analyses:  1,  Yauquelin  (Haiiy*s  Tr.,  ill.  1601);  2,  Delesse  (0.  R,  xviil  994,  1844);  3,  Damonr 
(L'Institut,  16,  1862);  4,  Pisani  (DescL  Min.,  L  227);  6,  Blomstrand  ((Efv.  Ak.  Stockh.,  1854): 

Si      Si      ]S[n   ftg     da  iSTa    &      1£L 

U  Dipyre  60       24 10  4         2=100  Vauq. 

2.  **      Libarens  66-6    248 9-0  9*4    0-7   =99*4  Delesfio. 

3.  "      Pouzao     66-22  23-06 944  768  090  2-41=99-70 Damour. 

4.  **      Libarens  66-69  22*68  0-.S9  0-49    6-85  8*65  0*78  4-65=10108  PiaanL 

6.  Preknitoid  66*00  22-46  018  0-86    779  10*07  0*46  1*04^  te  1-01=U9*36  BL 

Pyr.,  etc. — ^B.B.  Aises  with  intumescence  to  a  white  blebby  glass.  Some  specimens  are  phos- 
phorescent when  heated.    Imperfectly  decomposed  by  acids. 

Obf. — ^From  the  region  of  the  Hautes-Pyrenees,  in  granular  limestone :  at  Ponzac,  near  Bag* 
ndres-de-Bigorre,  with  a  white  uniaxial  mica;  near  libarens,  about  a  mile  and  a  half  from  Maul^n, 
with  mica  or  talc;  at  the  baths  of  Aulus  in  the  Dept.  of  Ari^ge;  in  a  black  schist  on  the  right 
bank  of  the  Les,  near  Luzenac,  Ariege ;  in  the  ylcinity  of  Loutrin,  near  Angoumer,  in  blocks  of 
granular  limestone,  with  pyrite,  sphene.  The  prehniUnd  is  tcom  a  locality  between  Kongsberg 
and  Solberg  in  Sweden,  with  coarsely  crystallized  hornblende ;  its  hardness  is  stated  by  Blom- 
strand to  be  7,  and  Q.=2'50. 

The  name  dipyre^  fl-om  6^^  twice^  and  irip,  fire,  alludes  to  the  two  effects  of  heat^  fusion  andpAov- 
phorescence.    Frehnitoid  refers  to  a  resemblance  to  prehnite, 

Alt.— Dipyre  undergoes  very  easy  alteration,  much  easier  than  wemerite,  and  this  it  probably 
owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to  a  large  extent  in 
a  crumbling  state.    Some  of  it  appears  to  be  changed  to  a  kind  of  greenish  leuchtenbergite. 

Coueeranite  appears  to  be  the  same  mineral  in  an  altered  form.  It  occurs  in  the  same  region, 
and  the  dipyre  may  be  seen  passing  into  couseranite.  Its  square  prisms  are  usually  rough  or 
rounded  exteriorly,  and  bluish-black  or  grayish-black  to  deep  black  in  color,  but  sometimes  whit* 
ish  and  blackish  on  the  same  specimen.  It  is  often  soft  and  ft-agile.  Charpentier's  mineral  camo 
from  the  department  of  Ari^  (formerly  Gouserans).  Analyses :  1,  Dufrenoy  (Ann.  d.  M.,  IL 
ly.  327);  2,  Pisani  (DescL  Min.,  i  234): 
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Plsani^s  analysis  was  made  on  large  square  prisms  from  Pouzaa  It  has  the  compositiou  of 
tgalmatclite.    Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  present. 

Other  localities  are  near  Bagndres-de-Bigorre ;  at  Sentenac  near  Seix,  Ari^  in  hard  lim^ 
itone.    An  orthodase  of  the  re^on  has  sometimes  been  mistaken  for  couseranite. 

303.  MABTATiTTB.    v.  Raih,  za  G.,  xriiL  636,  1866.    [Not  Ifarialite  of  ByHo.] 
Tetragonal    Olosely  resembles  meionite  in  its  crystals.    Form  like  t 
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288,  except  that  0  is  present,  and  8-3  are  wanting.     1  A  1=136°  0', 
nearly. 

H.=5-5— 6.  G.=2-626;  but,  allowing  for  impurity,  2-530.  Lustw 
vitreous.     Colorless,  or  white.     Transparent  to  translucent. 

Oomp.~0.  ratio  for  ft,  ft  §i=l  :  2  :  6,  like  dipjre;  but  haTing  the  alkalies  and  lime  in  the 
ratio  2  : 1  instead  of  1  :  1.  Formula  (i  (i Si+} ^a)'+f  ^)* Si' +  3  Si=Silica  58*3,  alumina  223, 
lime  6-0,  soda  18*4=100.  Or  perhaps  ratio  1  :  2  :  6^,  which  gives  silica  62*1,  aliunina  202,  lims 
6-5,  soda  12*2,  agreeing  better  with  the  analysis.  Analysis:  ▼.  Bath  (L  c.);  la  is  the  analysis 
with  Fe  removed  as  niixed  magnetite: 


A 

£1 

Pe 

Hg 

Ca 

fra 

4 

1.       69-50 

20-70 

4*45 

0*29 

4-39 

8*90 

1-09=99*82. 

la.     62-72 

21*82 

0-31 

4*63 

9*87 

1-16=100. 

P3rr.,  etc.— Like  those  of  miszonite. 

Ob8v--From  a  volcanic  rock  called  pipemo,  oooorring  at  Pianura,  near  Kaples. 


304.  NEPHBIJTXI.  Sechsseitige  weisse  durchsichtlge  Scfa5rls&uler  mit  oder  ohne  Pyramids 
an  dor  Spitze,  eta  (fr.  Vesuvius  (Somma)),  J,  J.  Ferber^  Briefe  aus  Walschland,  166,  1773;= 
Basaltes  crystallisatus  albus  crystallis  prismaticis  v.  Borr^  Lithoph.,  il  73,  1775;=Sommite 
DdameOi.,  T.  T.,  il  271,  1797;=Nepheline  K,  Tr.,  iii.  1801.  Pseudo-sommite,  Pseudo-nephe- 
line  (fr.  0.  di  BoveX  Fl  BdUvw,  J.  de  Phys.,  li.  458,  1800 ;  id.,  var.  of  Sommite,  Belameth,,  I  a 
Nefeliua,  Cavolinlte,  Davina,  Mont  db  OoveUi,  Min.  Yesuv.,  1825. 

Fettstoin  Wem ,  1808,  Klapr.  Beitr.,  v.  176, 1810,  Steffen^s  Orykt,  i  472, 1811.  £l»oUth  (fr.  Nor- 
way) JTtopr.,  Mag.  Ges.  Fr.  BerL,  iil  48,  1809,  Beitr.,  v.  176,  1810.  Pierre  grasse  K,  TabU 
65,  228,  1809.    Phonito  (fr.  Norway)  Desd.  Min.,  L  289,  1863. 

Hexagonal.  6>  A  1=135*' 55';  (i=0-839.  Observed  planes :  0;  prisms, 
I^  i-2,  i^ ;  pyramids,  f ,  i,  f ,  1,  2,  4,  6 ;  2-2,  4-2,  Usual  forms  six-sided 
and  twelve-sided  prisms  with  plane  or  modified  summits.  Fig.  292,  sum- 
mit planes  of  a  crystal. 


292 


0  A  2=117°  18'  /A  1=134  6 

0  A  1=147  9  7a  2=152  42 

0  A  i=154°  9'  1  A  1,  pyr.,=139  17 

0  A  4=104  28  1  A  1,  bas.,=88  11 


7a  i-2=150 

Cleavage:  /distinct,  0  imperfect.    Also  massive, 
coinpact ;  also  thin  columnar. 

H.=5-5— 6.  G.=2-5— 2-65.  Lustre  vitreous- 
greasy;  a  little  opalescent  in  some  varieties. 
Colorless,  white,  or  yellowish ;  also  when  massive, 
dark  green,  greenish  or  bluish-gray,  brownish  and 
brick-red.  Transparent — opaque.  Fracture  subconchoidal.  Double  re- 
fraction feeble ;  axis  negative. 

Var. — 1.  Olasay^  or  Sommite..  Usually  in  small  crystals  or  grains,  with  vitreous  lustre,  first 
found  on  Ht  Somma,  in  the  region  of  Vesuvius;  G.=2-56,  fir.  vesuyius,  Soheerer;  2*637,  ib., 
Breith.  Dcuryne  is  nephelite  fh>m  Vesuvius,  with  feeble  lustre,  containing,  according  to  Rammels- 
berg,  12-14  p.  a  of  carbonate  of  lime,  which  he  attributes  to  partial  alteration;  and  Oavoliniti 
is  of  the  same  locallt7 ;  it  has  a  silky  lustre  owing  to  longitudinal  rifts  within. 
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Kokscharof  found  the  angle  1  A  1=139^  17';  whence  /A  1=134*  6'  22",  and  a=0*88892€ 
(Min.  RussL,  II  16o).     Breithaupt  made  /A  l=134o  5' ;  Haidinger  134^  3';  Scacohi  133°  67f . 

2.  Elaoliie.  In  large  coarse  crystals,  or  massive,  with  a  greasy  lustre.  G.=2'69'?,  fr.  Miask, 
fireith. ;  2*65,  fir.  Arkansas,  Smith  &  Bnish. 

Oomp.— 0.  ratio  for  ft,  3S,  fli=l  :  3  :  4i.  Formula  perhaps  (l^Ta*  li")»Si"+3  Xl'Si3+3  §ir= 
tt  &•+*  Xl)'  Si"+f  Si.  Possibly  7  (i  ]ft*+f  *1)'  §i»+  2  ft  &»+f  Xl)  ft',  making  it  a  combination 
of  a  unisilicate  and  a  bisilicate.  The  pcroentage  corresponding  to  either,  is,  if  Na  :  K=6  :  ], 
Bilica  44*2,  alumina  33*7,  soda  16*9,  potash  6*2=100. 

Analyses:  1,  Arfvedson  (Jahresb.,  ii.  97);  2,  3,  4,  Sdieerer  (Pogg.,  xlvi.  291,  xlii.  369);  6, 
Gmelin  (Neph.  im  Dolerit,  etc.,  Heidelberg,  1822) ;  6,  Heidepriem  (J.  pr.  Oh.,  1.  600) ;  7,  MontioelU 
k  Covelli  (Prod.  Hin.  Yesuv.,  376,  and  Pogg.,  zl  470);  8,  9,  Rammelsberg  (Pogg.,  ciz.  679,  and 
Kin.  Ch.,  662);  10,  11,  12,  Scheerer  (Pogg.,  xlvi.  291,  zliz.  369);  13,  14,  Bromeis  (Pogg.,  xlvilL 
677);  16,  P.  V.  Pusirevsky  (Koksch.  Min.  RusaL,  iil  78);  Smith  ft  Brush  (Am.  J.  Sci.,  II.  xri 
871);  17,  J.  P.  Kimball  (Am.  J.  ScL,  IL  xxix.  66) ;  18,  D.  M.  Balch  (Proc  Essex  Inst,  iy.  6)  - 


gl 

£1 

9e 

Ca 

fra 

fe 

fl 

1.  Vesuvius 

44*11 

33-73 

20*46 

0*62=98-92  Arfved. 

2. 

44*03 

33-28 

0-65* 

1*77 

15-44 

4-94 

0*21 =100-32  Scheerer. 

3. 

44-29 

33-04 

0*39» 

1-82 

14-93 

4*72 

0-21=99*40  Sscheerer. 

4.  Odenwald 

48-70 

82-31 

1*07 

0*84 

16-83 

6-60 

1*39=100-74  Scheerer. 

6. 

4S-36 

33-49 

1*60 

0*90 

13*86 

7*13 

1*39=101-13  Gmelin. 

6.  Ldban 

43*50 

82-33 

1*42 

3*56 

14*13 

6-03 

0-82,  %  0*11  =  100-39  Heid. 

7.  Davyna 

42*91 

33-28 

1-26 

2*02 

7-48 

=96*89  M.  &  0. 

a      " 

88*76 

28*10 

9-32 

16-72 

1*10 

1  -96, 01  fr-.,  C  6-63=99*59  Bamm. 

9.        " 

86-81 

28-66 

10-33 

16-85 

1-21 

1-96,  01  It.,  0  6-01  =100*88  B. 

IL  EkBMt. 

lu.  Fredericksv'n,  g-n. 

45-31 

32-63 

0-46 

0*38 

16-95 

6*46 

0-60=100-72  Scheerer. 

11.  Brevig,  bn. 

44*59 

82-14 

0*86 

0-28 

16-67 

6*10 

2-06=100-(59  Scheerer. 

12.  Miask,  whUe 

44*30 

33-26 

0*82 

0*32 

16*02 

6*82 

,  &g  0-07=100*60  Scheerer 

13.        "        » 

42*61 

33*73 

0*20 

14-01 

6*91 

,  Mg  0-77=98-13  Brown. 

14.         "        ** 

42-33 

3439 

0-47 

16-26 

6-96 

0-92,  MgO-45=U)0-77  Brown. 

16.  Marienskaja 

44-94 

30*29 

0-72 

1*15 

21-80 

1-4S 

,  Mg  0  15  =  100*53  Pusir. 

16.  Magnet  Oove,  Ark 

.  44-43 

30-97 

2-09 

0-66 

16-61 

6-91 

0-95=100*66  &  &  B. 

17.  Salem,  Mass. 

44-31 

32*80 

ir. 

0-40 

16-43 

«i-60 

1-47=100*91  KimbalL 

18.        "        " 

44-82 

32*69 

0-59 

17-02 

i  09 

=99*71  Balch. 

• 

With  Mn'  0* 

In  the  last  analysis,  the  mineral,  previous  to  analysis,  had  been  dried  at  160°  0. ;  when  dried  at 
100  0.,  it  afiforded  1*3 1  p.  c.  of  water.  Traces  of  muriatic  aiid,  and  also  of  sulphuric,  were  detect- 
ed by  Scheerer  amd  Bromeis;  and  in  one  uepheline  from  Mt  Somma  they  found  0-22  of  the  former 
and  0-10  of  the  latter.  Other  analyses:  of  E.  fr.  Norway,  Scheerer,  Pogg.,  cxix.,  145;  N.  flr. 
lieiches  in  the  Yogelsgeb.,  A.  Knop,  Jahrb.  Min.,  1865,  686'. 

Pyr.,  etc. — B.B.  fuses  quietly  at  3-5  to  a  colorless  glass.    Gelatinizes  with  adds. 

Obs. — Nephelite  occurs  both  in  ancient  and  modem  volcanic  rocks,  and  also  metamorphic  rocks 
allied  to  granite  and  gneiss,  the  former  mostly  in  glassy  crystals  or  grains  (sommite),  the  latter 
massive  or  in  stout  crystals  (eljeolite).  A  dolcryte  containing  much  disseminated  nepheline,  such 
as  occurs  at  Katzenbuckel,  near  Heidelberg,  has  been  called  nephdmophyre  and  nepheUndokryie,  A 
granite-like  rock  found  near  Miask,  in  which  el^oolite  replaces  quartz,  has  boen  named  miaacyie, 
from  its  locality.  A  rock  composed  of  orthoclase,  elsdolite,  and  sodalite,  from  Ditro  in  Transyl* 
vania,  is  the  cUtroyie  of  Tschermak.    The  zircon-syenite  of  Norway  contains  much  elacolite. 

Nephelite  occurs  in  crystals  in  the  older  lavas  of  Somma,  with  mica,  idoorase,  etc ;  at  Oapo  di 
Bovo,  near  Rome  (the  locality  of  the  pseudo-mephdine) ;  in  the  clinkstone  of  Katzenbuckel,  near 
Heidelberg ;  at  Hamberg  in  Hessia ;  Aussig  in  Bohemia ;  Lobau  in  Saxony.  Eleeolite  is  found  at 
Brevig,  Stavern,  and  Fredericksv&m,  Norway,  imbedded  in  zircon-syenite;  in  the  llmen  Mts., 
Urals,  along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  etc. ;  at  Mariens- 
kaja in  the  Tunkinsk  Mts..  Siberia,  with  graphite,  caucrinite,  ziroon.  The  crystal  measured  by 
6(»cchi  was  of  the  variety  aommUe^  or  davynCj  occurring  at  Somma  in  a  geode  in  limestone  with 
sodalite  (Pogg.  Erganz..  iii.  478,  1858). 

Elffiolite  occurs  massive  and  crystallized  at  litchBeld,  Me.,  with  cancrinite ;  in  the  Ozark  Mts., 
Arkansas,  with  brookite  and  schorlomite;  in  a  boulder,  with  sodalite,  at  Salem,  Mass. 

Named  nepheline  by  Haiiy  (1801),  from  yc^eXn,  a  chudf  in  aUusion  to  its  becoming  cloudy  when 
immersed  in  strong  acid;  ekmlUe  (by  KlaprothX  from  f  Aai  >»,  oU,  in  allusion  to  its  greasy  lustre,  the 
variety  having  been  made  a  distinct  species  earlier  by  Werner  (1808),  under  the  German  name  of 
FeUstein,  The  name  aommHe^  derived  from  the  Vesuvian  locality,  given  in  1797  by  Delametherie^ 
has  the  priority.    But  Werner  early  adopted  Hauy's  name,  and  later  authors  have  all  taken  thff 
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A  Xtdnern]  from  Norway,  of  a  jellowifih-browii  color,  colled  phomU,  ia  vezy  mucli  like  elAolitei 
according  to  Desdoizeauz. 

AIL — Nephelite  or  nliBolite  is  liable  to  ready  alteration^  and  usually  produces  a  zeolite,  as  fhomr 
9imUe.  The  Ozarkite  of  Shepard,  according  to  Smith  and  Brush,  is  t/iomsoniU  (q.  v.),  and  its  situa* 
tion  in  cavities  in  elieolite  shows  that  it  is  a  product  of  alteration.  The  large  amount  of  soda  in 
nephelite  compared  with  the  silica  fits  it  especially  for  generating  zeolites.  Blum  attributes  bexg- 
mannite  to  the  alteration  of  ohBolite  (Pogg.,  IxxzviL  315,  and  cv.  133). 

GiesedcUe  is  shown  by  Blum  to  be  a  pseudomorph  after  this  species.  It  difiers  mainly  in  con 
tainiug  soyerai  per  cent  of  water.  It  occurs  in  siz*slded  greenish-gray  prisms  of  greasy  lustrOi 
in  Greenland,  having  0  A  1=135''  nearly;  and  also  at  Diana,  in  Lewis  Co.,  N.  Y.,  witii  the  same 
angles,  for  the  most  part,  although  the  results  of  measurement  vary  between  131''  and  139\  The 
crystals  of  Diana  are  hexagonal  in  cleavage ;  yet  the  planes  of  deayage  are  ollen  separated  by 
layeni  of  a  waxy  appearance,  without  lustre  or  cleavage.  According  to  Descloizsaux,  the  material 
of  the  ciystala  acts  on  polarized  light  like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration. 
lAebenerittf  from  the  valley  of  Fleims,  in  the  Tyrol,  is  considered  by  Blum  a  simikr  pseudomorph, 
and  Descloizeaux  sustains  this  condusion.    See  fUrther  Pinitb,  under  Htdbous  Silicates. 

Elieolite  has  been  observed  altered  also  to  mica  and  opal.  Bavyne  is  regarded  as  altered 
nephelite,  due  to  the  introduction  of  carbonic  add,  as  stated  above ;  and  oancriniie  is  supposed 
lo  haye  had  the  same  origin. 

304A.  CANGBIKITK  O.  Rose,  Fogg.,  zlviL  779,  1839. 

Hexagonal,  and  in  six  and  twelve-sided  prisms,  sometimes  with  basal  edges  replaced ;  0  A  ^= 
164'  T,  /Ai=115'  63',  i  Ai=164''  47';  also  thin  columnar  and  massive.  1I.=6— 6.  GL= 
2*42—2-5.  Color  white,  gray,  yellow,  green,  blue,  reddish;  streak  uncolored.  Lustre  sub- 
vitreous,  or  a  little  pearly  or  greasy.    Transparent  to  translucent. 

COMP. — Formula  the  same  as  for  ncpheline,  with  some  ft  (3  and  n  1^,  ft  of  the  silicate  to  that 
of  the  carboiute  being  mostly  as  3  :  1.  Bose  found  no  water.  Analyses :  1,  2,  G.  Rose  (Pogg., 
xlvil  77tf);  3,  Pusirovsky  (Koksch.  Min.  BussL,  iii.  76);  4,  5,  J.  D.  Whitney  (Pogg.,  Ixx.  431); 
6,  V.  Struve  (Pogg.,  xc.  615);  7,  Pusirevsky  (I  c);  8,  G.  Tschermak  (Ber.  Ak.  VVieu,  xUv.  134); 
9,  Pisani  (Ann  Ch.  Fhys.,  UL  Ixvii.): 

§1        £1      Ca      ^a       &      C        H 

— =100-27  G.  Rose. 

=99-70  G.  Rose. 

8-70,  Pe,fln 0- 19,  S 0'32=.  99-60  F. 
2-82,  Mu,  3?e  0-86=l(Mr31  Wh- 
3-28,  Mn,  Fe  0-27  Whitney. 
(C  Alt)  8-51=100  Struve. 

407= 99-86  Pusirevsky. 
4-0=99*2  Tschermak. 
9.  Barkevig  41*62     2809    4*11     17*16     3*60    6-60=  101*07  FiaanL 

G.=2'448,  yellow,  fr.  litehfleld.  Me.,  Whitney;  2-461,  green,  ib. ;  2*489,  rose-red  (nnaL  8),  fr. 
Ilmen  Mts.,  Pusirevsky;  2-454,  yellow  (anal.  7),  fr.  Tunkinsk  Mts.,  id.;  2*42,  fr.  Ditro  (anal,  8), 
Tschermak;  2'4()4,  fir.  Barkevig,  Pisani  (anal.  9). 

Gancriuito  is  closely  like  nephelite  in  crystalline  form,  and  it  is  probably  Identical  with  it  in 
atomic  ratio,  excepting  the  carbonate  and  water,  which  may  be  due,  as  stated,  to  alteration. 
Davjne  is  intermediate  in  composition,  and  differs  only  in  that  it  has  the  carbocic  acid  combined 
with  lime  alone. 

Whitney  found  a  trace  of  chlorine  in  his  analyses.  The  red  color  of  the  Miask  cancrinite  ia 
due  to  disseminated  grains  of  hematite,  according  to  Eenngott,  who  also  found  caldte  in  micro- 
scopic grains,  and  suggests  that  this  may  bo  the  source  of  the  carbonic  acid  of  cancrin.te. 

Pyr,  etc.— In  the  closed  tube  gives  water.  B.B.  loses  color,  and  fuses  (F.=2)  with  intu- 
mesoeuoe  to  a  white  blebby  glass,  the  very  easy  fusibility  distinguishing  it  readily  from  nephelite. 
Effervesces  with  muriatic  acid,  and  forms  a  jelly  on  heating,  but  not  before. 

Ob& — Found  at  Miask  in  the  Urals;  of  dtron-yellow  color  at  the  Marienskoy  graphite  mine  ir 
the  Tunkinsk  Mts.,  400  versts  west  of  Irkutsk,  in  a  coarse  granite,  with  zircon,  calcite,  and 
magnetite ;  at  Barkevig,  in  the  Jjangesund-flord,  Norway,  whitish  and  pale  yellowish,  with  blue 
■odalite  and  "  bergmannite ; "  at  Ditro  in  Transvlvania,  pale  flesh-red,  in  the  rock  called  dUroyte^ 
fx>i«aistiDg  of  orthoclasei  elwoUta,  and  sodalito  (mal.  8>  Li  oystals  and  massive,  with  blue  soda* 
Ute,  at  litehfleld,  Ma 


1.  Iknen  Mts.              40*59 

28-29 

7*06 

17*38 

0-57 

6-88 

2.             "                     40-26 

28-34 

6-34 

17*66 

0-82 

6-38 

3.             "                (*)  35-96 

29-57 

5*68 

18*53 



5-55 

4.  Litehfldd,  yeOow     37  42 

27-70 

8-91 

20*y8 

0-67 

5-95 

6.         *'          greeaish  37  20 

27-59 

5-26 

20-46 

5*50 

5-92 

6.  Tunkinsk  Mts.        38-83 

28*55 

4*24 

20-37 

(C& 

7.            "                     37-72 

27*75 

8-U 

21-60 



5-61 

8.  Ditro                        87*2 

80-3 

61 

17*4 



5-2 
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Alt. — Occurs  altered  to  natroUte  (bergmannUe) ;  the  cancrinite,  as  figanann  aid  Pinmi  dbsem 
flrat  losing  its  transluoenoe  and  then  passing  to  the  fibrous  condition  and  nature  of  tho  seoUlOb 


306.  SODAIiITII.    Bodalite  (ft,  Greenland)  rhomaan^  B.  Soa  Ed.  Tr.,  ▼.  887,  read  Nor.  181C 

PhiL  Mag.,  zzxtI  303,  1810. 

Isometric.  In  dodecaliedrons,  f.  3 ;  also  4, 5, 10, 11, 14.  Cleavage :  dode- 
cahedral,  nAyre  or  less  distinct.  Twins :  hexagonal  prisms,  terminating  in 
12  planes  forming  6prominent  triangular  ridges  of  120°,  radiating  from  the 
centre,  and  arising  from  a  combination  of  dodecahedrons.    Also  massive. 

H.=:5-5-6.  (f.=2136-2-26,  Vesuvius ;  2-401,  fr.  Scarrupata,  v.  Rath ; 
2-289,  Ural;  237,  Greenland;  2-294— 2-314,  Salem,  Kimball.  Lustre 
vitreous,  sometimes  inclining  to  greasy.  Color  gray,  greenish,  yellowish, 
white ;  sometimes  blue,  lavender-olue,  light  red.  Subtransparent — trans- 
lucent.    Streak  uncolored.    Fracture  conchoidal— uneven. 

Ooinp.-(i]5ra»+iXl)«8l"+iNaC31=(i^a»)«Si"-f-3*l«8i»+2Na01=Sflica  37-1,  alnmina  31-7, 
soda  19'2,  sodium  4*7,  chlorine  7*8=100.  The  name  alludes  to  the  soda,  J.  D.  Whitney  soggesta 
that  the  blue  color  may  be  owing  to  ferric  add  present. 

Analyses:  I,  Ekoberg  (Thomson's  Ann.  PhiL,  I  1()4);  2,  Thomson  (I  c.);  3,  Arfredaon  (Jahreabu, 
iL  87);  4,  6,  Rammelsberg (Min.  Oh.,  702);  6^  y.  Bath (Za  G.,  xvul  621);  7,  Hofmann  (Pogg.,  xlvii. 
377);  8,  y.  Bore  (Pogg.,  Izzviil  413);  9, 10,  Whitney  (Pogg.,  Ixz.  481);  11,  J.  P.  Kimball  (Am.  J. 
Sci.,  II.  xdz.  67);  12,  D.  M.  Bolch  (Proa  Essex  Inst,  Salem,  iv.  4): 


£l       Fe     Ca       ]^a       Gl 


1.  Greenland 

86-00 

32-00 

0-15 

— 

26-00 

2.          " 

88*52 

27*48 

1*00 

2*7 

28*50 

3.  Vesuyius 

85-99 

32-69 

56-55* 

4. 

38-12 

81-68 

24-37 

6.        •*        gtL 

88-76 

84-62 

— 

-.— 

28-48 

^  Roamipata 

37-30 

27-07 

4*03 

0-43 

16-43 

7.  nmen  Mis. 

38-40 

82*04 

, 

0-32 

24-47* 

8.  Lamo,  Norway 

88-86 

30-82 



1-21 

22-08 

9.  Tiitchfleld,  He. 

37-80 

32-88« 

— 

23-86 

10.         •* 

37-68 

80-93 

1*08 

26-48 

11.  Salem,  Mass. 

87-88 

32-70 

tr. 

— 

24-81 

12.     " 

87*54 

82*15 

— 

0-86 

18*94 

^  With  lome  potaah. 


^  TnoM  of  fin,  Mn,  W,  and  Mo. 


6-75=99-90  Ekeberg. 
3-00,  ign.  2-1 =98-80  T. 
6*80=100-43  Arfyedson. 
6*69=100*86  Ramm.,  G.=2'186. 
2-56=99-36  Ranmi. 

6-96,  Jiig  0-73,  K  1-19,  Na  4*51,  ign.  8*12=. 
101-77  Bath. 
7-10=102-33  Hofmann. 
uruL\  IC  0-51,  Mg  0*44=98*87  Bora 
6-97,  K  0-59=101-60  Whitney. 
— f  rest  undeLf  Whitney. 
6-99=101-33  Kimball 
6-45,  Na  4-18=99-61  Balch,  a.=2-30. 


'With 


re'o'. 


Pyr.,  etc— In  the  dosed  tube  the  blue  varieties  become  white  and  opaque.  D.B.  Aisea  with 
intumescence,  at  3*5—4,  to  a  colorless  glass.  Decomposed  by  muriatic  and  nitric  adds,  with  sep- 
aration of  gelatinous  silica. 

Obs. — Occurs  in  mica  slate,  granite,  syenite,  4rap,  basalt,  and  volcanic  rocks,  and  is  often  aasod- 
ated  with  nephelitc  (or  elsolite)  and  eudialy te.  With  sanidine  it  forms  a  sodalUe-tradiyte  at  Scarru- 
pata in  Ischia,  in  which  also  occur  augite,  titanite,  and  magnetite  in  crystals.  Found  in  West 
Greenland  in  mica  slate,  along  with  feldspar,  ariVedsonite,  and  eudialyte;  at  Yesuvius,  on  lionte 
Somma,  in  white,  translucent,  dodecahedral  crystals,  with  pyToxene,  mica,  and  rarely  in  green 
dodecahedrons,  with  cubic  planes,  in  limestone  along  with  idocrase  and  nepheline ;  maasire  and 
of  a  gray  color  imbedded  in  trap  at  the  Kaiserstuhl  in  Brisgau;  also  near  Lake  Laach;  in  Sidly, 
Val  di  Noto,  with  nephelite  and  analdte;  at  Miask,  in  the  Ural,  blue  in  the  granite-Uke  toA 
called  miascytCj  with  elieolite  and  feldspar;  Sedlowatoi,  in  the  White  Sea,  with  cudialyte;  in  nodu- 
jBir  maFses  at  Lamoe  near  Brevig,  Norway,  of  a  lavender-blue  color,  with  elasolite,  wohleiita^ 
and  rarely  eudialyte. 

A  blue  variety  occurs  at  Litohfleld,  Me.,  massive,  with  distinct  deavage,  associated  with  < 
lite,  nroon,  and  cancrinite;  a  lavender-blue,  in  a  vein  in  syenite^  at  Salem,  lUuUi,  violet  to  i 
UiM^  with  eladile,  orthodaaa^  biotlte^  and  siroon. 
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Bergemann  obtained  for  a  greenish  mineral  haying  G.=2'602,  oocnrring  with  elosolite  at  Brar^g 
in  Norway  (Pogg.,  Ixxxiv.  492),  Si  46-03,  *1  2397,  ]!fa  21*48,  01  T-48,  F  086,  Ca,  J?o  <r.=99-77 : 
it  gives  ^e  formula  of  auorthite  (oxygen  ratio  1:3:6)  with  an  addition  of  some  chlorid  of  sodi- 
am ;  bnt  It  may  be  only  an  impure  sodalite. 

Named  in  allusion  to  its  containing  soda. 

Alt— Sodalite  ooeors  altered  to  kaolin,  like  the  feldspars,  and  also  in  conditions  of  partial 
change. 

An  altered  sodalite  IVom  Greenland  afforded  Bammelsberg  Si  43*20,  Si  82*54,  Ca  8*00,  'Sfa  11*42, 
01  fir.,  tl  (by  loss)  9*84,  giving  for  ik,  ^,  Si,  tl,  the  oxygen  ratio  1:4:6:2;  but  it  is  not  regarded 
by  this  chemiFt  as  a  distinct  chemioal  compound. 

Trollc>Wachtmei2Ster  found  a  Yesuvian  sodalite  to  contain  (Fogg.,  ii.  14)  Si  50*98,  s&l  27*64^  ^a 
20*96,  01  1*26=100-84)  which  most  have  been  either  very  impure  or  altered. 

306.  LAPIS>LAZUIjL  Eav^cipoc  Theophr,  Sapphiros  Flin^  xxxvii  89.  Sapphirus  Agrie^ 
Foss.,  288,  1546.  Qyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab^  unde  nomen  Asurl,  aut  Lazuli),  B» 
de  Bootf  Lap.,  273,  1686.  Lapis-Lazuli,  Lazur-Sten,  Jaspis  colore  coeruleo  cuprifcr,  WalLj  Mm., 
97,  1747.  Lapis-Lazuli,  ou  Pierre  d'Azur,  Fr,  TrL  Wall.,  L  186,  1758.  Zeolites  Bloa  (=Blae 
Zeolite],  Lapis  Lazuli,  OransL,  100,  1758.  Zeolithus  oeerulous  v.  Bom^  Lithoph.,  i  46,  1772, 
Lasnrstein  CfentL    Native  Ultramarine.    Outremer  fV*. 

Isometric  In  dodecahedrons,  f.  3, 4.  Cleavage :  dodeoaliedral,  imperfect. 
Commonly  massive,  compact. 

H.=5— 5-5.  G.=2*38— 2*45.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-blue,  violet-blue,  red,  green ;  also  colorless.  Translucent — opaque. 
Fracture  uneven. 

Oomp, — A  silicate  of  soda,  lime,  and  alumina,  with  a  sulphid  probably  of  iron  and  sodium. 
Analyses  :  1,  Klaproth  (Beitr.,  i.  189) ;  2,  Gmelin  (Schw.  J.,  xiv.  3>i9) ;  3,  £6hler  (Ramm.  Min.  Oh., 
710);  4,  Schuitz  (ib.);  6,  Yarrentrapp  (Pogg.,  xlix.  515);  6,  v.  Hauer (Verb.  G.  Reichs.,  1860,  86); 
■7,  F.  Field  (Q.  J.  Oh.  Sou.,  Iv.  831);  8,  Schuitz  (L  c)  : 

Si       &    Pe     Ca      ]^a      16[       5 

1.  Orient      46-0     14*5    30     17-5      2-0    4-0.  (5  10-0=970  Klaproth. 

2.  **  49       11       4       16  8         ir.     2,  Jig  2=92  Gmelin. 

8.        "  45-83  12-33  212  23-56    11-45    0*35  3-22,  a  0-42,  3?=98-78  K6hler. 

4.        "  43-26  20-22  4-20  14-73      8-76  6-76,  S  3-16=100  Schuitz. 

6.  Bncharei  46-50  31*76    tr.      3-52     9-09   0-12  6*89,  Fo  0-86.  01  0-42,  S  0-95=98-11  Varrentr. 

6.  Ditro        40-54  48-00  0-86    114  [12-54]  1-92 =100  Haucr. 

7.  Andes      60-9    20-0    0*1  101 ^,  S  2-9  Field. 

8.  •*  46-70  25-34  1*80    7-48    1055  4-32,  8  8-96,  &  1-35=100  Schuitz. 

P3rr.,  etc. — ^Heated  m  the  closed  tube  gives  off  some  moisture ;  the  variety  from  Chili  glows 
with  a  beotle-green  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easily  (8) 
with  intumescence  to  a  white  glass.  Decomposed  by  muriatic  add,  with  separation  of  gelatinous 
silica  and  evolution  of  Hulphurotted  hydrogen. 

Obs. — It  is  usually  found  in  syenite  or  crystalline  limestones,  associated  often  with  pyrite  and 
mica  in  scales. 

Occurs  of  a  deep  blue  color  in  Siberia,  at  Bucharei,  in  limestone,  with  pyrite,  apatite,  and  glau* 
oolite ;  near  the  river  Taliga,  and  also  the  Bystraja,  in  the  Lake  Baikal  region,  in  a  crystalline  lime- 
stone containing  mica,  in  syenite ;  also  on  tlie  Sludianka  in  the  same  region ;  at  Ditro  in  Transyl- 
vania, in  a  homblendio  vein  in  syenite ;  in  Persia;  China;  Thibet;  at  Bardaksdian  in  Tartary; 
in  the  Andes  of  Ovalle,  near  the  sources  of  the  Oazadero  and  Yias,  tributaries  of  tho  Bio  Grande, 
in  a  granitic  rock.    On  the  banks  of  the  Indus  it  is  disseminated  in  grayish  limestone. 

T!ie  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  omaniental 
fhmiture;  also  employed  in  the  manufacture  of  mosaics ;  and  when  powdered  constitutca  the  rich 
and  durable  paint  called  tUtramarine,  B.  de  Boot  gives,  in  his  work  above  referred  to,  the  method 
employed  for  making  artificial  ultramarine.  An  ultramarhio,  chemically  prepared,  equal  to  that 
firom  native  lapis  lazuli  in  color  and  permanency,  and  now  extensively  used  in  the  arts,  contains. 
sooording  to  Yarrentrapp, 

gl 45004,  S  8-88a  Si  23-304,  Ca  0021,  IJTa  21*476,  &  1-762,  S  1*685,  Fe  1063,  01  (r.=9a-785. 

Digitized  by  VjOOQIC 


833 


OXTGEN  OOMFOirNlM. 


307.  HAT7YNITB.  Latialite  (f^.  the  Gampagna,  andent  Latiua)  Gismondi^  in  Kcm.  rtad  u 
1803,  before  the  Acad,  de  lancei  at  Rome,  bat  unpublished.  Haujne  Bruun'Neergardj  Schw. 
J.,  iY.  417,  1807,  J.  d.  M.,  xzi.  865,  1807.  Auina  Ital  BerzeUne  JL  A.  Neeker,  BibL  Univ.,  xlvi 
52,  1831,  Eegne  Min.  Paris,  1835;  v.  RoOl  ZS.  G.,  xvul  546,  1866=Ma]ialite  Byllo-QA^ 
mondina  ottaedrica  Med,  Bpadcu 

iBometric.  In  dodecahedrons,  octahedrons,  etc.,  f.  3 — 7;  ako  with 
planes  3,  3-3.  Cleavage :  dodecahedral  distinct.  Twins :  composition- 
face  octahedral,  as  in  f.  293, 
parallel  to  all  the  planes  1 ;  and 
f.  294,  parallel  to  one  plane, 
with  faces  of  the  dodecahe- 
dron. Commonly  in  rounded 
grains  often  looking  like  crys- 
tals with  a  fused  siSlace. 

H.=:5-5-6.    G.=2-4:— 2-5; 
Lustre  vitreous,  to  somewhat 

freasy.  Color  bright  blue,  sky- 
lue,  greenish-bme ;  aspara- 
us-green.  Streak  slightly 
luish  to  colorless.     Subtrans- 


Albano. 


Albana 
parent  to  translucent. 


Fracture  flat  conchoidal  to  uneven. 


Var.— For  the  mineral  fr.  Marino,  G.= 2*833,  Gmelin;  fr.  Vesurius,  G. =2*464,  Bamm.;  fr. 
Melfi,  G.= 2*466,  Scaccbi;  fr.  L.  Laach,  2*481,  v.  Bath.  The  white  variety  from  near  Albano  ia 
BerzdiM  of  Necker,  at-cording  to  v.  Bath  (L  a),  from  whom  figs.  293,  294,  representing  twins  of  it| 
are  taken.  Yom  Bath  remarks  that  the  mineral  analyzed  by  Gmelin  (Obs.  de  Uauyna,  eta), 
which  has  been  referred  to  beraellne,  was  a  mixture. 

Oomp.— {i  ISV+  }  il)»  Si'  +  Oa  S=(]S"aV8i»+3  *!•  Si»+4  Oa  g=SiUca  32*0,  alumina  27*4,  lime 
9*9,  soda  16*5,  sulphuric  acid  14*2=100.  Analyses:  1,  Gmelin  (Obs.  de  H.,  Heidlb.,  1814,  Schw. 
J.,  xiv.  325,  XV.  1);  2,  Vairentrapp  (Pogg.,  xiix.  515);  3-5,  J.  D.  Whitney  (Pogg.,  bcx.  431)- 
6,  Bammelsberg  (Pogg.,  cix.  577) ;  7,  id.  (ZS.  G.,  xiL  278) ;  8,  v.  Bath  (ib.,  xvL  84) ;  9,  v.  Bath  (ib . 
xviil  547) : 

Ca       Sa        t        fl         3 

1200    15-55  p-45]*  12*39  Gmelin. 

12*66        "'  "  


1.  Marino  * 

2.  Niederm'g 


35*48 
86*01 


28*87 
27-41 


9e 
116 


&g 


912 


6*2 


3.  "  33-90 

4.  "  84-83 

5.  Mt  Albano     32*44 

6.  Vesuvius  (f)  34*06 

7.  Melfi  34*88 

8.  L.  Laach    (})  33-11 

9.  Beneline         32*70 


28*07 

7-60    19-28 

2851 

0-31 

7-23    18*57 

27-75 

9-9C    14*24 

2*40 

27*64 

ir. 

10*60    11-79 

4*96 



29*34 

0*70      6*54    14*47 

3-76 

27*85 

1*05 

0-22     11-70    15*39 

1*12 

0-20 

28*17 

10-86   il-13 

*a8,andlaM. 

4-64 

0*48 

12*60,  Fe  0*17,  a  0-58, 
8  0*24= 98-34  V 
12*01  =  100-73  Whitney 
12*13=101-58  Whitney 
12-98=99*77  Whituey. 
11-25= H>0*30  Bamm. 
11-08,  a/r.  =  9y*77B. 
12*54,  a<»*33=103  01  B. 
1215,  CI  0*66,  Na  0*43 
=  lul*2l  B. 


The  hailynite  from  Nledermendig,  according  to  Whitney,  corresponds  in  composition  to  2  haiiy 
nite+l  nosite. 

Pyr.,  etc.— In  the  closed  tube  retains  its  color.  B.B.  in  the  forceps  fuses  at  4*6  to  a  white 
glass.  Fused  with  soda  on  charcoal  affords  a  sulphid,  which  blackens  silver.  Decomposed  b; 
muriatic  acid  with  separation  of  gelatinous  silica. 

Obs.— Occurs  in  the  Yecuvian  lavas,  on  Somma ;  at  Melfi,  on  Mt  Yultur,  Naples,  In  a  kind  of 
lava  called  Hauyji/ophyr^  a  black  to  brown  rock  containmg  the  haiiynite  disseminated  through  it. 
of  black,  green,  blue,  red,  and  brown  colors,  and  also  white,  and  sometimes  red  inside  and  blue 
outside ;  in  the  lavas  of  the  Campagna,  Bome,  and  also  in  the  peperino  of  Marine  and  Lariooia 
near  Albano,  of  sky-blue,  bluish-green,  and  sometimes  opaline,  also  white  (penebme) ;  iu  basalt  al 
Nledermendig  and  Mayen,  L.  Laach,  in  a  trachytio  rock ;  at  Mt  Dor  in  Puy  de  Dome :  at  St 
Uic'laera,  Azores. 
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Named  after  the  ciystallog^aplier  and  mineralogist  Hailj. 

Alt.~The  variations  iu  the  analyses  as  to  water  present  show  a  tendency  to  hydratioa  auil 
l>  other  changes  in  the  mineral 

ITTNEBITB  OmeUn  (Schw.  J.,  xxxyi.  74,  1822);  Skolopsitb  v,  Kobdl  (Gel  Anzeig.,  zzviii.  638, 
1849).  Bammelsberg  has  shown  (Ber.  Ak.  Berlin,  1862,  1864)  that  ittnerite  and  skolopsita 
are  probably  altored  hauynite  or  nosite.  Ittnerite  contains  10  to  12  p.  c.  of  water,  and  scolopsite 
varies  in  the  water  from  none  to  10  p.  a  Ittnerite  occurs  in  translucent  dodecahedrons  or  granular 
massive,  with  H.=5*5;  G.=2'37 — 2*40;  color  dark  bluish  or  ash-gray  to  smoky  gray;  lustr? 
resinous,  and  comes  fh>m  Kaiserstuhl  near  Freiberg,  in  Brisgan,  Sasbach,  and  Endingen. 

Scolopsite  occurs  granular  massive;  H.=5;  G.=2-53,  color  grayish- white,  to  pale  reddish* 
gray,  and  is  from  Kaiaerstohl,  and  oooura  in  the  same  rock  with  ittnerite  (Fischer,  Ber.  Qes. 
Freiburg,  1862). 

Analyses :  1,  Gmelin  (Juo.);  2,  J.  D.  Whitney  (Pogg.,  Ixx.  442) ;  3,  Rammolsberg  (Ber.  Ak. 
Berlin,  1864^  171);  4,  v.  KobeU  (L  a);  6,  Bammelsberg  (1  c,  ii  1862,  245);  6,  id.  (ib.,  1864,  172): 


ft 

21 

Po     Ag     Oa 

^a 

4 

fl 

3 

CI 

I.  Mwriie 

84*02 

28-40 

0-62    7-27 

12-15 

1-56 

10-76* 

2-86 

0-73=98-86  Gmelin. 

2.        " 

35-69 

2914 

5-64 

12-57 

1-20 

[9-83] 

4*62 

1-26=H)0  Whitney. 

8          " 

87-97 

80-60* 

0-76     3-42 

7-89 

1-72 

1204 

4-01 

0-62 =98-93  Bamm. 

4  SoolapsUe 

4406 

17-86 

2-49    2-23  16-84 

12-04 

1-30 

4-09 

0-66=100*97  KobelL 

6.         " 

84-79 

2100 

2-70   2-67  16-10 

11-96 

280 

8-29 

4-39 

1-36=10005  Ramm 

6.         " 

38-60 

19-29         1-80  12-21 

10-84 

2-18 

[1026] 

3-56 

1*27=100  liamm. 

•  WlthHS. 

b  Witt 

aUtUeFe'O*. 

Soohpn'ie  was  named  firom  <rcoXo«^,  a  splinierf  from  its  splintery  fracture. 

308.  NOSITB.  In  ripis  (L.  Laach)  lapillos  elegantiores  et  sapphires  reperire  est,  lyeheruaf 
Orig.  Palatinarum,  ii.  86,  1612.  Spinellan  Kose^  Noggerath's  Min.  Stud.  Gteb.  Niedderrhein,  109, 
J  de  Phys.,  Ixix.  160,  1809.  Spinellan,  Nosian,  JT^opr.,  Breitr.,  vL  371,  1816.  Hauyne  pt  No- 
aean,  Nosin,  some  authors. 

Isometric,  like  haiiynite.     In  dodecahedrons.     Often  granular  massive. 
n.=5-5.     G.=2'25— 2'4.     Color  grayish,  bluish,  brownish ;  sometimes 
olack.     Translucent  to  nearly  opaque. 

Oomp.— (i  Aa3+f  5l)*Si'+i:&a§=(5ra»)«8i*+3Xl*Si»  +  2*raS=Silica  36-1,  sulphuric  acid 
8*0,  alumina  31*0,  soda  24-9=100.  A  little  chlorid  of  sodium  is  also  present ;  ratio  of  chlorid  tc 
sulphate  about  1:10. 

Analyf»e8:  1.  2.  Bergmann  (Bull.  Sci.,  1823,  iii.  406);  3,  Varrentrapp  (Pogg.,  xlix.  515),*  4^  5, 
J.  D.  Whitney  (Pogg.,  Ixx.  431);  6-9,  v.  Rath  (ZS.  G.,  xvi.  86): 


1.  L.  Laach 

2.  " 
8.         *« 

4. 
5. 
6. 

7. 
8. 
9. 


§1  £1 
88*50  29*25 
87-00  27-50 
85-99  32-57 
3t)'52  29-54 
36*53  29-42 
dk,  bn.  36*72  2908 

JA-ify-  36-69  28-45 
ffnK  36-46  2961 
clear     36*87  26*60 


9e 
1-67 
1-28 
006 

0-44- 
0*75 


fo-«li:; 


i    a     S 

8-16,  »n  1*00=99-11  Bergm. 

11-56,  Un  0*50=99-59  Bergm. 

1-85  0-65    9-1 7  =99*22  Varrentrapp. 

:J?}l-37  0*61' 


Oa    ]^a 
1*14  16-66 
8*14  12*24 
1-12  17-84 

09  23 

'62  22 
1*20  'IV  i^'  0*83  0*71 


(  7*66=100-34  Whitney: 
^  (7*13=100*99  Whitney. 


7-52,  i  0-34=100-48  Rath,  G.=: 
2-281. 

0-47     0-68  28*90    216  1*06     7*3n=100-64  Rath,  a.=2*299 
0-91     2*37  20*60     2*02  0*70    7*34=100  Rath,  G. =2*336. 
0-28    4-05  20*75    0*87  1*08  10*00=100  Rath,  G.=2-399. 


Klaproth,  in  his  analysis  (Beltr.,  vi  875),  obtained  Si 43-0,  £l  29*5,  9e  20,  Oa  15,  ]^a  19*0,  S 
l-O,  fi2-5=9S-5. 

Fyr.,  etc.— B.B.  like  hauynite.    Gelatinizes  in  adds,  yielding  no  sulphuretted  hydrogen. 

Ob8.~-From  near  Andemach  on  the  Rhine,  at  Lake  Laach,  in  loose  blocks  consisting  laigeh 
of  a  glassy  feldspar,  with  mica,  magnetite,  and  occasionally  suroon,  occupying  cavities  in  the  lela 
■par,  in  small  grains  or  crystals  -,  also  found  at  Rieden  and  Yolkersfeld  in  a  lencite  rook. 

learned  after  £•  W.  Nose  of  Bnmswiok. 
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309.  Ii&nOITB.  WelBse  Granaten,  Weisse  granat-fonnige  Sdioil-Ciystallen  {ft.  YeBctvliia) 
J,  J.  Ferber^  Briefe  aus  Walscliland,  166,  176,  etc.,  1778.  Baaaltes  albas  polyedrus  granati 
formis,  eta,  v.  Bom,  Lithopb.,  ii  78,  1776.  Bdiorl  blanc  Fr,  TrL  of  Ferber.  GrenatB  blancr 
calciums  (f^.  YesuviuB,  where  called  Oochio  di  Pemlco,  Rome,  etc.)  dt  Saussum,  J.  de  Phjs., 
▼ii.  21, 1776.  (Eil  de  Perdriz,  Grenats  blancs,  alt^r^  par  une  vapeur  acide  qui  ayant  dissent  k 
fer  a  laiss^  les  grenats  dans  un  ^tat  de  blanchenr,  Sage,  Mln.,  L  817,  1777 ;  de  Lisle,  il  330, 
1783.  Weisse  Granaten  EojfirL,  Bergm.  J.,  454,  474,  1789.  White  Garnet  Leudt  Wem^ 
Bergm.  J.,  I  489,  1791,  Hopfber's  Mag.  K.  Helvet,  iv.  241.  Leadte  JK,  J.  d.  IL,  r.  260,  1799. 
Amphigdne  K,  Tr.,  il  1801. 

Isometric.  •  Usual  form  the  traj^ezohedron  (f.  295).  Cleav- 
age: dodecahedral,  very  imperfect.  Surfaces  of  crystals 
even,  but  seldom  shining.  Often  disseminated  in  grains; 
rarely  massive  granular. 

H:.=5-5-6.  G.=2-44— 2-56.  Lustre  vitreous.  Color 
white,  ash-gray  or  smoke-gray.  Streak  uncolored.  Translu- 
cent— opaque.    Fracture  conchoidal.    Brittle. 

Oomp.— O. ratio  1 :  3 :  8;  &  Si+^  §i'=SULca  56*0,  alumina 28*5,  potash  21-5=100.  Analyses 
1-4,  Elaproth  (Beitr.,  il  89);  5,  Arfvcdson  (Afhandl  i  Fys.,  vl  189);  6,  Avdejef  (Fogg.,  Iv 
107);  7-9,  Rammelsberg  (Fogg.,  xcviil  142);  10,  11,  Bischof  (Lehrb.,  il);  12,  Rammelsbork 
(Miu.  Cli.,999);  13-15,  Bischof  (I  c);  16,  Bammelsberg  (Fogg..xcyiill50);  17-20,  Bischof  (I  o.); 
21.  A.  Knop  (Jahrb.  Min.,  1865,  685): 

Si         £1       Ca      i^a       &         ti 


1.  Vesuvius 

53*750  .24-625 



21-360 

=99*725  Klaproth. 

2.        " 

53-50 

24-26 

— 



20-09 

=97-84  Klaproth. 

3.  Fompeii 

54-50 

23-50 

19-50 

=97-50  Klaproth. 

4.  Albano 

64- 

23- 

22* 

=99  Klaproth. 

6.  Vesuvius 

66-10 

2310 

..- 

21-15 

— ,  Fe  0-95=101-30  AifVedflon. 

6.         " 

56-05 

23-03 

tr. 

102 

20-40 

=100-50  Avdejef. 

7.        " 

5610 

23-22 

0-67 

20*59 

=100-48  Rammelaboig. 

8.        " 

56-25 

23-26 

0-82 

0-48 

20-04 

— =  1 00*40  Rammelsberg: 

9.         •* 

(1)  56-48 

23-14 

0*50 

19-78 

0-52=100-42  Rammelsberg. 

10.         " 

57-84 

22-86 

0*20 

6-04 

12-45 

0-59,  Pe  0-14-100-11  Bischot 

IL        " 

66-49 

22*99 

0*04 

3-77 

16-21 

1*48=99-98  Bischof. 

12.         " 

57-24 

22-96 

0*91 

0-98 

18-61 

=100-66  Rammelsberg. 

13.         " 

55-81 

24-28 

_ 

8-83 

10-40 

=9U*27  Bischof.    G.=2-619. 

14.  L.  Laach 

64-36 

24*23 

3-90 

1662 

0-64= 99-65  BischoC 

16.        " 

56-22 

28-07 

0*28 

6-40 

13  26 

=99*66  Bischof. 

16.  RoccaMonfln£ 

I  (1)56-36 

23*15 

0-26 

0*26 

19-»1 

0*74,C1003=10009RamnL  G.=8'44i 

17. 

67-28 

22-44 

..— . 

1-75 

17-12 

1-41  =  100  Bischof. 

18.        " 

58-10 

22-76 

1-78 

17-36  Bischof. 

19.        " 

66-46 

24-36 

—^ 

1*98 

17-43  Bischof. 

20.        »• 

56*32 

23-99 



2*15 

17-64  Bischof: 

21.  Vogelsberg 

(})  56-61 

22-92 

1-68 

2-95 

13-66, 

Fe  2-83=100*14  Knop. 

Potash,  regarded  long  as  an  alkali  exclusively  of  the  vegetable  kingdom,  was  first  found  among 
minerals  in  this  species  by  Klaproth,  whose  earUest  analysis  was  made  in  1796. 

Rammelsberg  does  not  find  the  large  proportion  of  soda  announced  for  some  kinds  by  Bischof. 
According  to  Dcville,  the  leudte  of  the  modem  Vcsuvian  lavas  contain  more  soda  than  that  of 
the  anciect  of  Somma,  the  ratio  of  soda  to  potash  in  that  of  the  lava  of  1865  being  1  :  2*09 ;  in 
the  1847,  1 :  1*67;  and  in  the  Somma,  1 :  8-21.  Specimen  for  anal  7  is  fVom  lava  of  1811,  color- 
less, transparent,  G.= 2*480;  for  8,  id.,  in  grains;  for  9,  10,  pure  crystals  ft-om  the  Vesuvian 
eruption  of  Ap.  22,  1845 ;  for  11,  id.  of  Feb.  10,  1847 ;  for  12,  id.  of  Jaouary,  1857 ;  for  18,  date 
of  eruption  not  stated ;  for  14,  15,  small  crystals,  externally  somewhat  altered ;  16,  large,  IVagila 
yellow  crystals,  of  feeble  lustre  and  little  hardness;  17,  the  same;  18-20,  of  difTerent  parts  or 
game  crystals,  18  the  exterior,  20  the  interior,  and  19  an  intermediate  portion. 

By  spectral  examination,  Richter  has  detected  lithia  in  the  Vesnviau  leadte. 
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Pyr^  etc. — B.B.  infusible ;  with  cobalt  solution  pves  a  blue  color  (alumina).  Decomposed  bj 
ffloriatic  add  wiiLoat  gelatinization. 

OIm. — Leucite  is  confined  to  Tolcanio  rocks,  and  to  those  of  certain  parts  of  Europo.  Al 
YesuTius  and  some  other  parts  of  Italy  it  is  thickly  disseminated  through  the  lava  in  grains,  and 
the  name  kucUophyr  and  also  amphigenyU  has  been  giyen  to  such  lavas.  It  is  a  consUtuent  in  the 
nepheUn-dolerjte  of  Merches  in  the  Yogelsberg  (anaL  21);  abundant  in  trachyte  between  Lake 
Laach  and  Andernach,  on  the  Rhine.  Vesuvius  presents  the  finest  and  largest  crystallizations. 
Near  Rome,  at  Borghetta  to  the  north,  and  Albano  and  Frascatd  to  the  south,  some  of  the  older 
lavas  appear  to  be  almost  entirely  composed  of  it 

The  leudtic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thousand  yean, 
at  least,  in  the  formation  of  miU-stones.  Mill-stones  of  this  rock  have  been  discovered  in  the 
excavations  at  PompeiL 

Named  by  Werner  from  Xnur^,  uihiU,  in  allusion  to  its  color. 

Hafty's  name,  AmpMgtiM^  is  of  later  date,  and  is  ftom  a/i^i,  6o(A,  and  ycvyau,  to  make,  in  allusioa 
to  the  existence  of  c&avage  in  two  directions  (which  is  not  a  fact),  and  to  his  inference  therefrom  of 
two  *'  primitive  forms"  (which  is  only  a  notion  of  his) ;  and  it  has  therefore  the  best  of  claims  for 
rejection. 

Alt — ^Feldspar,  nephelite,  and  kaolin  occur  with  the  form  of  leudte,  as  a  result  of  its  altera* 
tion.    The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scaodii,  and  since  by  Blum. 
The  following  are  analyses  of  altered  leudte:  1,  2,  Rammelsberg  (Min.  Gh.,  647);  8,  GL  Stamm 
(Ann.  Cb.  Pharm.,  xdx.  287) ;   4,  6,  Ranmielsberg  (Min.  Gh.,  647) ;  6,  Bergemann  (J.  pr.  Oh 
.  418): 


&        £1       Oa     fTa      &      ign. 

L  Booca  Monfina       63-32    2626    0*66    8 76    1*98    9'03=:100  Rammelsberg. 

2.  "  63-89     25-07    0*28  11-94    064    9-26=100-68  Rammelsberg. 

3.  Kaiserstuhl  6402     22*64    2-90  10*13    071     8-93,  lilg  057,  l?e  1*35=101-16  Stamm. 
4  Vesuvius           (I)  67-37    24-26    1-28    572  11*09,  Mg  0-27=99-98  Rammelsberg 

4A.        "        decom.  18-39  12-11  0*56  6-50    410,  ftg  0-17  =40-88  )qo.a.T  tj^^^^^UHa,.^ 

4B.        "        tWMfcc.  39-91  11*69  040  0-30    6-84=69*14                  J  - y» »7  itammeiSDerg. 

6.          "  67-62  24-72  0-56  6-32  10-93=100*14  Rammelsberg. 

5A.       "        dectm,  24-00  12-47  0*71  6*25    *2-86=46*29  )      ^^^.^j.  ^^     ,  .   ^ 

6B.        "        wndflc  34-78  11-58     W.      8-64=5500  f  "^^^^^  ^^°'®"»*^'»- 

6.  Oberwiesenthal  60*46  22*11     0-52  13*53,  Mg  1*22,  ]^e  1*98=99*82  Bergemann. 

The  mineral  of  1  and  2  is  white  and  kaolin-like;  3,  occurs  in  trachyte;  4,  5,  are  Somma  crys« 
tals,  and  A,  under  each,  part  of  same  decompoGable  by  muriatic  acid;  B,  part  undeoomposable ;  6, 
crystal,  having  H.=6*6,  G.=2*6616. 

Ka  3  has  nearly  the  composition  of  analdte,  and  was  published  as  of  that  spedes.  But  Rose 
(Pogg.,  diL  621)  and  others  make  it  an  altered  leudte,  with  the  composition  of  analdte.  1  and 
2  are  nearly  the  same  in  constitution  with  3,  as  Rammelsberg  states.  4,  6,  correspond,  according 
to  Rammelsberg,  to  a  mixture  of  nephelite  (A  part)  with  glassy  feldspar  (B  part) ;  and  yet  has 
the  composition  of  a  poUuhr8oda4eucUe.  6  has  the  composition  and  reactions  nearly  of  oHgodoM 
(oxygen  ratio,  1:31:  9*4) ;  it  lost  by  ignition  1*22  p.  c. ;  6*97  p.  c.  were  soluble  in  muriatic  add, 
and  consisted  of  Si  3'o0,  3d  1*60,  ^e  u-06,  Ag  004,  f[a  <r.,  &  0-47,  Oa»  Mn  <r. 


FELDSPAR  GBOUP. 

The  feldspare  are  characterized  by  specific  gravity  below  2*85 ;  hardness 
6  to  7 ;  fusibility  3  to  5  ;  oblique  or  clinohe(&al  crystaUization ;  prismatic 
angle  near  120  ;  two  easy  cleavages,  one  basal,  the  other  brachydiagonal, 
inclined  together  either  90°,  or  very  near  90° ;  cleavage  a  prominent  fea- 
ture of  many  massive  kinds,  and  distinct  in  the  grains  of  granular  varieties, 
giving  them  angular  forms ;  close  isomorphism,  and  a  general  resemblance  in 
Uie  systems  of  occurring  crystalline  forms ;  twinning  parallel  to  the  clino- 
diagonal  section  and  0^  and  sometimes  24  (or  the  corresponding  triclinio 
planes) ;  transition  from  granular  varieties  to  compact,  homstone-like  kinds, 
called  felsitesy  which  sometimes  occur  as  rocks ;  often  opalescent,  or  having  a 
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play  of  colors  as  seen  in  a  direction  a  little  oblique  to  ^l ;  often  aventnrine. 
from  the  dissemination  of  microscopic  crystals  of  foreign  substances  parallel 
for  the  most  part  to  the  planes  O  and  I. 

The  protoxyd  bases  are  lime,  soda,  potash,  and  in  one  species  baryta ;  tne 
sesquioxyd  only  alumina ;  the  oxygen  ratio  of  the  protoxyds  and  sesquiox- 
yds  is  constant,  1:3;  while  that  of  the  silica  and  bases  vai*ies  &om  1 : 1  to 
3  : 1,  the  amount  of  silica  increasing  with  the  increase  of  alkali,  and  becom  • 
ing  greatest  when  alkalies  are  the  only  protoxyds. 

The  included  species  are  as  follows : 

CiTBtaUiEatioii.         0.  laUo  ft,  fi|  Si 


Akoutuitji 

Lime  feldspar 

Triclinio 

1:3:4 

Labradobitb 

Ume-soda  feldspar 

II 

1:3:6 

Htalofhakv 

Baryta-potash  feldspar 

Monodinio 

1:3:8 

ANBESnB 

Soda-Umo  feldspar 

TricUnio 

1:3:8 

OUOOOULSB 

«i        (1        li 

u 

1:3:9 

Albitb 

Soda  feldspar 

«l 

1:8:13 

OSTHOOLASB 

Potash  feldspar 

Monodinic 

1:3:12 

The  species  appear  in  the  analyses  beyond  to  shade  into  one  another  by  gradual  transitions ; 
but  whether  this  is  the  actual  fact,  or  whether  the  seeming  transiluons  (when  not  from  bad  anal- 
yses) are  due  to  mixtures  of  different  kinds  through  contemporaneous  crystallization,  is  not  poa* 
itively  ascertained.  The  latter  is  the  most  reasonable  view.  It  has  been  shown  by  Breithaupt 
and  others  that  orthodase  and  albite  (or  the  potash  and  soda  feldspars)  occur  together  in  infini- 
tesimal interlaminations  of  the  two  species,  and  that  the  soda-potash  variety  called  per^tto  (p.  356) 
is  one  of  those  thus  constituted.  This  structure  is  apparent  under  a  magnifying  power,  and  also 
when  specimens  are  examined  by  means  of  polarized  light.  Moreoveri  these  and  other  feldspars 
yery  commonly  occur  side  by  side  or  intercrystallized  when  not  interlaminated ;  as  ollgodase  aind 
orthodase  in  the  granite  of  Orange  Summit,  K.  Hampshire,  and  Banbury,  Conn. ;  in  obsidian  in 
Mexico ;  in  trachjrtes  of  other  regions.  Such  facts  show  that  the  idea  of  indefinite  shadings  be- 
tween the  species  is  probably  a  false  one,  since  the  two  keep  themselves  distinct,  and,  in  the 
perthite  and  similar  cases,  even  to  microscopic  perfection.  They  also  make  manifest  that  contem- 
poraneous crystallization  is  a  true  cause  in  many  cases. 

Intermediate  varieties  may  also  come  through  alteration  under  the  agency  of  infiltrating  waters. 
Water  filtrated  through  powdered  feldspar  of  any  kind  soon  becomes  alkaline  by  taking  up 
part  of  the  bases.  Moreover  there  is  a  strong  tendency  to  alteration,  and  tlie  final  production  of 
kaolin,  a  change  involving  the  loss  of  all  the  protoxyd  bases,  and  also  much  of  the  silica,  the  oxy- 
gen ratio  of  the  silica  and  alumina  being  thus  reduced  to  1 :  1,  from  3 :  1  in  orthodase  or  albite, 
and  flrom  2 :  1  in  labradorite. 

The  species  andesite  is  still  a  doubtful  one. 

The  play  of  colors,  espedally  remarkable  in  much  labradorite,  and  occurring  also  in  some 
adularia,  albite,  and  oiigodase,  indicates,  according  to  Beusch  (Pogg.,  cxvL  892,  cxviii  256, 
cxx.  95),  the  existence  of  a  cleavage  structure  of  extreme  delicacy  transverse  to  the  median 
or  brachydiagonal  section.  In  adularia  the  plane  of  this  cleavage  is  perpendicular  to  this 
section  (or  that  of  the  dinodiagonal);  in  labradorite  it  is  in  general  more  or  less  inclined,  and 
differently  in  different  specimens.  The  play  of  color,  Reusch  observes,  appears  therefore  to  be  that 
of  thin  plates;  yet  the  linings  of  what  he  regards  as  a  cleavage  system  appear  to  be  of  indis- 
tinguishable minuteness ;  and  although  the  existence  of  thin  plates  can  hardly  be  established  by 
means  of  the  microscope,  it  is  proved  by  their  effects  in  the  play  of  colors,  nebulous  images  within, 
and  the  phenomena  of  inflexion  or  diffraction  which  result  from  their  regular  grouping.  There  ap- 
pears to  be  no  connection  between  the  indination  of  the  plane  in  labradorite  and  the  colors  observed. 
The  play  of  colors  is  best  seen  on  a  plate  polished  parallel  to  the  brachydiagonal  section  (t4),  when, 
M  Desdoizeaux  states,  it  is  turned  to  the  right  or  left  on  an  axis  slightly  oblique  to  the  faoe, 
which  extends  toward  the  obtuse  angle  between  the  edges  O/i-i  and  /'/t-{,  and  makes  an  angle 
of  about  10°  with  the  edge  0/i4;  and  the  maximum  effect  la  produced  in  two  positions  situated 
45"  to  50**  from  one  another,  which  are  unequally  indined  to  the  face  i-t 

The  play  of  colors  is  indepeccsnt  of  the  disseminated  microscopio  crystals  of  foreign  substances 
which  occasion  the  aventurine  bffeci. 

The  feldspars  are  intimatdy  related  to  the  isometric  spedes  of  the  Leudte  grou^t  Lecdtc 
has  the  oxygen  ratio  1:8:8,  one  of  the  feldspar  ratios ;  so  that  isometrio  leudte,  monodinic  hy« 
ftk>phane^  and  tnolinio  andesite  (if  this  species  is  sustAined),  form  a  tiimorphooa  group.    Bui 
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whfle  the  form  of  leudte  appears  at  first  sight  to  bo  veiy  unlike  that  of  the  true  feldspars,  then 
la  actually  approximate  isomorphism.  For  the  mouoclioic  and  triclinic  forms  ore  strictly  oblique 
or  dinohodrized  dodecahedrons.* 

If  a  dodecahedron  be  so  placed  that  an  octahedral  axis,  that  is,  the  line  between  the  apices  o* 
two  of  the  trihedral  solid  angles,  is  vertical,  it  is  then  a  six-sided  prism 
with  trUiedral  summits.  If  now  tliis  axis  be  inclined  8"*  6'  in  one  of  the 
diametral  planes  of  the  six-sided  prism,  it  will  have  the  inclination  of  the 
axis  of  orthoclase ;  and  this  8**  H  is  the  greatest  amount  of  dirergence 
from  the  dodecahudral  angles  that  occurs  in  the  spedes.  The  planes 
/,  i-i  incline  to  one  another  at  angles  near  120*',  and  correspond  to  the 
6  vertical  planes  of  the  dodecahedron  (as  above  placed).  The  basal 
plane  0  is  also  dodecahedric,  for  0  A  /=  1 22"*  16',  and  0  A  i-{  (dodecahe- 
iric)-— 90"*.  The  four  planes  1  are  also  dodecahedric,  as  shown  by 
their  position  and  inclinations.  Thus  all  the  ttoelve  faces  of  the  dode- 
cahedron occur  in  the  above  figure;  they  are  lettered  D. 

Again,  the  planes  i-d  and  1-t,  which  replace  the  edges  between  tho  ' 
dodecahedric  planes  /,  ui  and  1,  1,  with  angles  near  ISO^',  correspond 
to  planes  of  the  trapezohedron  2-2  (that  truncating  the  dodecahedron, 
f.  14),  and  consequently  the  figure  contains  six  trapezohedric  planes ; 
they  are  lettered  T. 

Again,  the  planes  2*i  are  cubic;  for  they  make  with  the  dodecahe- 
dric plane  0  the  angle  135*"  8',  varying  but  8'  from  the  isometrio 
angle.  2-t  is  another  cubic  face ;  it  is  inclined  to  i;  a  dodecahedric 
plane,  134^  Id".    There  are  present,  therefore,  all  six  faces  of  the  cube ;  they  are  lettered  H. 

Finally  the  plane  f-t^  at  the  top  of  the  figure  (and  the  only  remaining  one),  lettered  O,  is  octahe- 
dric,  as  shown  by  its  intersections  with  the  cubic,  dodecahedric,  and  trapezohedric  faces ;  and  also 
by  its  indination  to  the  cubic  faoe  2-i=124''  61',  and  to  the  dodecahedric  face  /=145°  47',  these 
angles  in  isometric  forms  being  125''  16'  and  144*^  44'. 

It  follows  then  that  the  above  figure  contains  the  dodecahedric  planes  /,  ij  i-i,  O.  1,  1,  with 
their  opposites.  or  the  whole  twelve ;  the  trapezohedru:  »-^,  t-^,  1-i,  with  their  opposites,  or  six ;  the 
octdkedricj  |-i,  with  its  opposite,  or  Uvo;  and  the  cubic  2-i,  2-t.  2-t^  or  all  six;  and  no  others.  The 
angles  of  the  oblique  cube  are  2-iA2-i,  over  0,=90''  6',  2-iA2-i=96*'  48'.  Moreover,  the  normal 
apex  of  the  dinohodrized  dodecahedron  is  that  part  of  the  crystal  occupied  by  the  octahedric 
plaue  f-t;  in  other  words,  f-t  is  normally  the  basal  plane,  and  not  0;  and  tho  true  inclination  of 
the  vertical  axis  is  8**  6'  (the  angle  f-i  Ai-i  being  98"  6'). 

Accordingly  the  two  deavages  in  orthoclase,  parallel  to  0  and  t-2,  are  both  dodecahedria 
Moreover,  the  directions  of  twinning  are  either  dodecahedric  (parallel  to  t-t,  which  is  the  most 
oommon,  and  0),  or  cubic  (parallel  to  2-iK 

These  relations  hold  true  also  for  the  triclinic  feldspars,  the  only  peculiarity  in  which  is  that 
the  principal  section  has  slight  lateral  obliquity,  8o  that  the  two  cleavage  planes  (dodecahedric) 
incline  to  one  another  93°  15'  to  94"  15'  instead  of  90".  G.  Rose,  in  an  article  on  albite  (Pogg., 
cxxv.  457),  alludes  to  the  remarkable  fact  that  the  planes  2-i  (see  p.  349),  either  side  of  0,  make 
with  one  another  in  this  species  very  nearly  a  right  angle  (90"  35',  Neumann,  and  90"  4',  Descloi- 
seaux).  The  fact  is  not  so  surprising  when  it  is  observed  that  the  planes  2-i  are  cubic  faces.  They 
correspond  to  2-2  in  orthoclase. 


310.  ANORTHITS.  INDIANITB.  Matrix  of  Corundum  (fr.  the  Oamatic,  India)  Bourn,,  Phfl 
Trans..  1802.  Indianite  Bourn,,  Oai,  60,  1817 ;  PhUlips,  Min.,  44, 1823.  Anorthit  (fr.  Vesuv.) 
G.  Rose,  Gilb.  Ann.,  IxxiiL  197,  1823.  Cristianite  (Ghristianite),  Biotina  (fr.  Vesuv.),  Moni  A 
Oov^  Min.  Vesuv.,  1825.  Tankit  (fr.  Norway)  BreUh,^  Schweigg.  J.,  Iv.  246,  1829.  Thiorsanit 
(fr.  Iceland)  Ge:nih,  Ann.  Ch.  Pharm.,  Ixvl  18,  1848 ;  Thiorsanit  bad  orlhogr, 

Lotrobite  (fr.  Labrador)  Brooke,  Ana  Phil.,  v.  383,  1823 ;  OhUdren,  ib.,  viii.  38, 1824=:Diploit 
BreUK,  0.  G.  Gmelin'e  Chem.  Unters.  Dipl,  Tubingen,  1825.  Amphodelit  (fr.  Finland)  N,  Nor- 
deiuik^  Pogg.,  xxvL  488, 1882  ;=:Lbpolit  v.  Jossa^  Bieith.  Handb.,  531,  1847. 

Triclinic.    a :  b  (brach.) :  o  (macrod.)=0-86663  : 1 : 1-57548. 

*  See  a  paper  by  the  author,  Am.  J.  Sd.,  II.  xliv.  406.  The  following  comparisons  will  be  bet* 
ter  appreciated  if  the  reader  has  before  him  a  dodecahedral  crystal  (as  of  garnet),  or  a  model  of  the 
form,  so  placed  that  a  trihedral  solid  angle  shall  be  at  top,  and  one  of  the  faces  of  the  trihedral 
summit  shall  be  indined  to  the  loft  The  vertical  edge  to  the  left  will  then  correspond  to  the  lefl 
Tertical  line  of  the  figure  of  orthoclase,  that  is,  to  the  edge  I/L 
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/A  7'=120*'  31' 

0  A  »-t,  ov.  2-«',=85  50 

O  A  in,  ov.  2-t,=94:  10 

0  A  7'=114  6i 

f?  A  7=110  40 

O  A  2-»'=133  14 


O  A  24=137»  22'  «  A  /'=117°  334' 

O  A  2-f,  ov.  l-t,=98  46  «-?  A  i-t=116  3 

<?  A  1=122  8  7'  A  i-J'=148  32 

O  A  l'=125  43  a=88  48* 

O  A  t-t,  ov.  l-i,=87  6  i8=64  44 

«  A  7=121  56  y=86  46| 
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Observed  Planes. 


Cleavage :  <7,  i-J  perfect,  the  latter  least  so.  Twins  similar  to  those  of 
albite.    Also  massive.     Structure  granular,  or  coarse  lamellar. 

H.=6-7.  G.=2-66-2'78  ;  2-70-2-75,  Iceland,  Urals,  Corsica ;  2*762, 
massive,  Eose ;  2*763,  amphodelite ;  2*668,  indianite,  Silliman.  Lustre  of 
clcava^je  planes  inclining  to  pearly ;  of  other  faces  vitreous.  Color  white, 
grayish,  reddish.  Streak  uncolored.  Transparent — translucent.  Fracture 
eonchoidal.  Brittle.  Optic-axial  angle  lai'ge  ;  one  bisectrix  positive  and 
nearly  normal  to  i-z,  the  otner  negative  and  sensibly  oblique  to  i-i. 

Var.— 1.  AwyrOkH/t  was  described  from  tiie  glassy  crystals  of  Somma;  and  dirt5(£antfe  and 
6<olme  are  the  same  mineraL     TTtiorsauiie  in  the  same  from  Iceland. 

2.  IntUanite  is  a  white,  grayish,  or  reddish  granular  anorthite  from  India,  first  described  in 
1802  by  Count  Bonmon. 

3.  AmphoddUe  is  a  reddish-gray  or  dingy  pcach-blossom-red  yariety,  partly  in  rather  large  crya* 
tals,  from  Finland  and  Sweden;  the  angle  between  the  two  cleavage  surfaces  (or  0  A  iA)  is  1)4**  2u', 
and  0  on  edge  1/ r=\  16",  LqwlUe  of  Breithaupt  (or,  as  he  says,  of  Ton  Jossa,  who  sent  it  to 
him)  comes  from  the  same  region,  and  is  tho  same  yariety ;  some  of  the  cfystals  are  2  indlies  long 
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X7KIBILIOATE8.  839' 

Xolrv&tfe^  from  Lfibndor,  is  pale  rose-red,  and  cIoBely  resemblea  axnpho3elite.  Tt  has  thret 
deayagos,  afibrdiog,  according  to  Brooke,  the  mutual  inclinations  98*"  30',  OS"*  H0\  and  ST,  or, 
aooording  to  Miller,  lOl"  45',  93**  30'  (=0A«),  and  109'  (=0  A/').  Named  after  Rey.  0.  J. 
Latrobe. 

Walm8tedt*8  "Bcapolite  ftom  Tunaberg*'  is  anorthite,  according  to  G.  Rose  (Kryst.  GK  Mia, 
8J?). 

Oomp.— O.  ratio  1:3-4;  (i  ]ft'+f  »1)*  8i»=SiUca 431,  alumina  36-9, lime  200=100. 

Analyses:  1,  Chenevix  (Phil  Trans.,  1802,  338);  2,  G.  Rose  (Gilb.  Ann.,  Izxiii.  173);  8,  4 
Abich  (Pogg,  IL  519);  5,  Beinwardt  (Pogg.,  L  361);  6,  Forchhammer  (Jahrosb.,  xx.  xxiii.  284); 
7,  Damoor  (Bull  G.  Fr.,  II.  Til  83);  8,  Waltershausen  (Yulk.  Gest,  22);  9,  Erdmann  ((EfV.  Ale 
Stockh.,  67,  1848);  10,  Nordenskiold  (Jaliresb.,  xiL  174);  11,  Srauberg  (Jahresb.,  xx.  2H8);  12, 
13,  Laugier  (Mem.  Mus.  d'Hist  Nat,  viL  841);  14,  G.  J.  Brush  (Am.  J.  Sci,  II.  yiii.  H91,  with 
corrections  priy.  contrib.);  15,  16,  Hermann  (J.  pr.  Ch.,  xlyi  387);  17,  18,  0.  Omelin  (Pogj?.,  iii. 
68);  19-21,  A  Strong  (Jahrb.  Min.,  18A4,  259,  B.  H.Ztg.,  xxiii.  54);  22,  Deville  (Ann.  Ch.  Phys., 
HI.  xL  286);  28,  R.  H.  Scott  (PhiL  Mag.,  IV.  xv.  518);  24,  Potyka  (Pogg.,  cyiii.  110);  25, 
Haughton  (PhiL  Mag.,  XV.  xix.  13);  26,  A  Strong  (Jahrb.  Min.  1867,  636);  27,  Rammelsbeig 
(Min.  Gh.,  590): 

Si       Si     9e     T^g    da      fTa     &     a 

I-  Camatlc  42*6    37 '5    30     150 =98  0  Ohencyix. 

2.  Mt  Somma  44*49  34*46  0*74  5*26  15-68 =100*63  G.  Rose. 

3.  "  44-12  85  12  070  0-56  1902  0*27  0*25   =100-04  Abich. 

4.  "  43-79  36-49  0-57  034  18-93  0-68  0*54   =100-34  Abich. 

6.  Jaya  460    37-0 14-6    0*6 =98* I  Reinwardt 

6.  Iceland,  ThiorBA     47'6:i  32*52  201  1-80  17*05  109  0*29   =101-89  Forchh.    G.=2-70. 

r         "  **  46*97  8:^*28  112   17-21  1*85 ^,  augite  0  69  D.     G.=2  75. 

8.  •         Heda        45-14  32*10  2*03   18-32  1-06  0*22  031,  Un  0-78*=99-96  Waltersh. 

9.  AnorUuie  48-34  35*37    0-35  17*41  089  0*52  039,  l*e  1*36,  uudec.  0-57=100*19 

Erdmann 

10.  Amp/UHL,  FinL        45*80  36-45 6*05  10*15 1*85,  te  1  70  Nordenskiold. 

11.  "        Tunaberg  44-55  35-91  0-07  4*08  15-02 0-60=100-^8  Syanberg. 

12.  MUanUe^red  42*00  34*00  3*20   15*00  8-85   1*00=98*55  Laugier. 

13.  "         white        43*0    84*5     1*0     15-6     2-6 10=97*7  Laugier. 

14.  "  "  42-09       38-89       15-78       408       =100*84  Brush. 

15.  Lojo>       LepoL         42*80  35*12  1*50  227  1494   1*50  1*66=99*69  Hermann. 

16.  Orrijaryi    "  42-50  33*11  4*00  6*87  10*87    1*69  1*50=99*54  Hermann. 

17.  LcUrobUe  44*66  36*81    0*63     8*28   6*58  2*04,  Mn  3-16=102]6  Gmelin. 

18.  **  41*78  32*83 5*77»>   979   6*58  2-04=98*78  Gmelm. 

19.  Neurode  45*05  30-00  1*97  1*29  16-71  186  0-48  3i3=10i»*49  Streng.     G.=2-76. 

20.  Harzburg,  cr|/»t      45-37  34-81  0*59  0-83  16-62  1-45  0-40  0*87  =  100-84  Streng. 

21.  •»  massive  42*01  28*63  2*23     tr.    19*11  0*76  1*12  6-03=98-89  Streng. 

22.  St  Eustadie  45*8    35*0     0*9     17*7     1*0 =  1 00*4  Deyille. 

2:5.  Bogoslovsk,    Ural  46*79  .'i3*17  8  04    tr.    15*97  1-28  0*55   =100-81  Scott.    G.=2*72. 

21.  Konchekoyskoi,  "  45-31  84*53  0*71  0*11  16-85  2*59  0*91   =101*01  Potyka     G.=2  7a 

26.  Oarlingford,  IreL     45*87  84*7S   1*55  17*10 =99*25  Haughton. 

26.  Hyffhauaer  Mte.     44*67  34*22  0*SS  0-29  11*92  1*57  2-83  4*13=100*01  Streng. 

27.  Meteoric  44*38  33*73  3*29  0*36  18*07  103  0-38   =10119  Rammelsberg. 

*  WlthCaOandNia         *  WlthMa*o'. 

Anal.  23,  granular,  In  dioryte;  24,  with  hornblende  forming  a  rock;  26,  in  dioryte,  G.=2*77 ; 
27,  from  meteorite  of  Juyenas. 

Genth  obtained  in  an  analysis  of  his  Thiarsawie,  which  is  regarded  an  the  same  mineral  as  that 
of  anaL  6,  Si  48-86,  *1  30*59,  Fe  1*37,  Mn  tr.,  iSg  0*97,  Ca  17*16.  fla  113,  fc  0*62=100-20.  The 
Neurode  feldspar  (anaL  19),  from  a  serpentine  rock,  giyes  the  0.  ratio  1:2^:  4,  and  is  hydrous, 
and  had  probably  lost  part  of  its  alumina.  For  an  analysis  of  the  same  by  y.  Rath,  see  Pogg., 
xcy.  553. 

Pyr.,  eta. — ^B.B.  fuses  at  5  to  a  colorless  glass.  Anorthite  from  Mt  Somma,  and  indianito  from 
the  Oamatic,  are  decomposed  by  muriatic  acid,  with  separation  of  gelatinous  silica. 

ObSri — Occurs  in  some  (pranites ;  oocasionally  in  connection  with  gabbro  and  serpentino  rocks ; 
in  some  cases  along  with  corundum ;  in  many  yolcanic  rocks. 

Anorthite  {chnetiamte  and  bioUne)  occurs  at  Mount  Vesuvius  in  isolated  blocks  among  the  old 
layas  in  the  raylnes  of  Monte  Somma,  associated  with  sanidin,  augite,  mica,  and  idocrase;  on  th€ 
island  of  Prodda  near  the  entrance  to  the  bay  of  Naples ;  in  the  Faroe  islands,  and  on  Java ;  oc 
Todund,  on  the  plain  of  Thiorsd)  Heda,  and  dsewhere  (G.= 2*69— 2*76);  near  Bogoslovsk  in  th< 
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810  OXYGEN   OOHPOT7ND8. 

Unl  (G.= 2*72— 2*73,  aziaL  23, 24);  at  Garlingford  In  Ireland;  in  the  meteoxlo  stx^ne  of  JuTeiutf 
(anal  27). 

Amphodeliie  occurs  in  Lojo,  Finland,  in  a  limestone  quarry,  and  at  Tnnaberg.  Sweden ;  2epofci< 
at  Lojo  and  Orrijarfyi ;  lifiseite  is  probably  the  same  partly  altered  (Breith.,  J.  pr.  Ch.,  z)\'iL  236). 
containing  a  few  p.  a  ol'  water.  Lairobiie  is  from  Amitok  island,  on  the  coast  of  Labrador 
Indianiie  is  the  gangue  of  conmdum  in  the  Camatic,  with  garnet,  cyauite,  and  hornblende ;  th« 
specimen  analyzed  by  Q.  J.  Brush  was  originally  from  the  hands  of  Ck>unt  Boumon,  and  came 
from  the  Indian  locality. 

Anorthiie  was  named  in  1823  by  Rose  ftom  aMf>0Jf,  oblique^  the  OTStallization  being  tridinia 
Boumon^s  name,  Jndianiie,  derived  from  the  locality  in  India,  was  first  published  in  his  Catalogue 
of  the  Boyal  Mineralogical  Ck>llection,  in  the  year  1817.  The  species  had  been  described  by  him  aa 
early  as  1802  (L  c),  and  his  description  is  remarkably  complete  for  the  time,  it  iocludiug,  besides 
physical  characters,  a  chemical  analysis  by  Chenevix  (anaL  1  above)  agreeing  nearly  in  essential 
points  with  the  later  by  Rose,  and  quite  as  well  as  his,  with  the  true  or  normal  composition  of 
the  mineral.  Bourcon  supposed  that  the  grains  might  be  rhombohedral  in  crystallization ;  but 
Brooke,  in  Phillips'  Mineralogy  (8d  ed.),  published  in  1823,  the  year  of  Rose's  publication,  an- 
nounced that  there  were  two  deavagos,  Inclined  to  one  another  84"  46'  and  SS**  15',  differing  not 
widely  from  the  same  angle  {0  Ai-i)  as  ascertained  by  Rose.  Justice  seems  to  require  that 
Boumon's  name  should  be  restored  to  the  species.  Boudant,  in  the  first  edition  of  his  mineralogy, 
published  in  1824,  describes  indianite  in  full  and  called  it  lime-feldspar,  mentioning  anorthite  only 
in  his  index. 

Chrisiianite  was  named  by  Monticelll  and  Covelli  after  the  prinoe  Christian  Friedrick  of  Den« 
mark,  who  explored  Vesuvius  with  them ;  AmphoddUe  from  afi^t,  double,  and  ahxof,  spear,  the 
crystals  being  often  twinned  parallel  to  i-l;  LaJtrobiU^  after  C.  F.  Latrobe,  the  discoverer  of  the 
variety. 

For  recent  observations  on  cryst,  see  Desd.  Min.,  L  294 ;  Hessenb.  Bfin.  Not,  No.  i  6;  Websky, 
Z3.  G.,  xvL  530  ;  Kokscharof;  Bull.  Ac.  St.  Pet.,  vii.  326.  The  angles  given  are  from  Kokscha- 
rof,  whose  measurements  agree  dosely  with  those  of  Marignaa 

Alt— Xt>iMi'<0  N.  Nordenskiold,  Eomonen,  Verb.  Min.  Ges.  St  Pet,  1843,  112.  Considered 
altered  lepolite,  which  is  from  the  same  mine  in  Orrijarvi,  Finland.  Occurs  in  large  crystals, 
a=3-5;  G.=2  796  —2*83;  color  black  externally.    The  name  is  sometimes  written  lindaayiU. 

SundvikiU  A.  E.  Nordenskiold,  Beskrifn.  Flnl.  Min.,  113,  1855,  and  Jabrb.  Min.,  1858.  Feld 
spar-like  in  form;  G.=2*70 ;  fVom  Nordsundvik,  Finland.    It  is  regarded  as  altered  anorthite. 

Hosiie  and  polyargite  are  pinite-llke  pseudomorphs ;  see  Pinitb. 

The  foUowing  are  analyses  of  these  minerals:  1,  Komonen  (La);  2,  Hermann  (J.  pr.  Oh.,  xlvi 
893,  xlviiL  254);  8,  Bonsdorff  A  Ursin  (Ramm.  Min.  Ch.,  593): 

Si  £l  7e  t^  Ag  Ca  ^a  £       Xl   , 

l.Unseite        47*50  35*29  7*03  3*56  6*62=100  Komonen. 

2.       "              42*22  27-56  6*98  2*00  8*85  —  2*53  3*00  7*00=100*13  Hermann. 

^.BvmdvikiU    44*82  80*70  8  69  1*48  6*81  6*78     3*38,  Mn  1*21=99  21  B.  A  U 

The  presence  of  little  lime  and  of  much  water  is  a  peculiarity  of  eadi  of  these  minerals. 

310A.  Ctclopitb  von  WaliersJuiusen,  Vulk.  Gest,  292,  1853.  Oydopite  occurs  In  white  trans- 
parent glassy  crystals,  with  H.=6.  According  to  v.  Waltershausen,  in  crrstallization  it  is  tri« 
dinic,  like  anorthite  and  labradorite.  Analysis  aflbrded  him  (L  a)  &i  41*45,  £l  29*83,  Fo  2*20,  Ca 
20*83,  Mg  0*60,  ]^a  2*32,  £[  1*72,  ^  1-91=100*92.  It  ooats  geodes  in  the  doleryte  of  the  Qydopean 
islands  near  Catania. 

81  OB.  Barsowttb  G.  Rose,  Pogg.,  xlviiL  667,  1839.  Massive,  of  a  granular  texture,  with  a 
nearly  perfect  deavage  in  one  direction. 

H.=5*5— 6.  G.=2"74— 2*752.  Lustre  more  or  less  pearly.  Color  snow-white,  subtransln- 
cent    Fracture  granular  or  splintery.    Optically  biaxial  (Desd). 

Mean  of  three  analyses  by  Varrentrapp  (Pogg.,  xlviii.  668):  St  48*71,  ^\  33*90,  Asr  1*54,  Oa 
16*29=99*44.  The  analysis  corresponds  to  the  oxygen  ratio  1:8*18:5-24.  B.B.  alone,  fhsea 
only  on  the  edges  to  a  vesicular  glass.  Gelatinizes  easily  on  heating  with  muriatic  add.  The 
mineral  is  probably  identical  with  anorthite.  Optiad  diaracters  separate  it  from  scapolite.  0(v>urs 
in  boulders  in  the  auriferous  sand  of  Barsovskoi,  as  the  gangue  of  the  blue  corundum,  as  indian- 
ite is  the  gangue  of  the  corundum  of  the  Qamatia  * 

81  oa  Bttownitb  ThotMon^  Min.,  L  372,  1836.  Bytownite  is  a  greenish-white,  feldspar-Uke 
mineral,  occurring  in  boulders  at  Bytown,  Canada,  having  G.= 2*801,  Thomson,  8*733,  Hunt  ft 
has  been  referred  to  anorthite,  although  the  analyses  give  the  oxygen  ratio  neariy  1 : 3 : 6,  as  in 
Darsowite.  The  following  are  analyses  with  others  of  related  substances:  1,  Thomson  (La);  % 
T.  &  Hunt  (Am.  J.  Sd.,  IL  xiL  213,  PhlL  Mag.,  IV.  L  322);  3,  Tennant  (Rea  Gen.  8d^  iii 
\2&)\  4^  %  T.  &  Hunt  (Logan's  Rep.,  J 863,  479);  6,  T.  Thomson  (Mia,  L  384»  1836): 
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l,BffUmmUe 

2.  " 

3.  Bjtown 

4.  Yamaska 

5.  HimterBtown 
€.  Buronite 


Si 

47-40 
46-80 
46  90 
4910 
45-80 


Si          9e 

»ir 

Oft 

«a 

fi 

29-65        3-57 

0-40 

9-06 

7-60 

l-98-99-83Tho!nB>n. 

30-45  te  0*80 

0*87 

1424 

2-82 

2-00,  fi:  0-38=98-96  Hant 

26-15  to  A-nO 

2-95 

16-25 

2'00=:97'85  Tennant 

3110        1-85 

0-65 

1607 

1-77 

1-00,  fi:  0-68=9»-42  Hunt 

26-80       0-80 

tr. 

14-67 

md. 

l-30=98-90  Hunt. 

33-92  ^e  4*32 

1-72 

804 

— . 

4*16=97-96  Thomson. 

The  specimen  for  anaL  2  was  a  greenish-white  feldspathio  rock  from  a  boulder  near  Ottawa, 
haying  G.=2'78 — **a  portion  of  the  specimen  upon  which  Dr.  Thomson  based  Uie  species  hyiofom 
UeJ*  That  of  8  was  fi^m  the  same  region,but  is  not  called  bjtownite  by  Tennant  That  of  4  was 
a  feldspar  from  the  intnisiye  dioryte  of  Yamaska  mountain,  haying  the  deayage  surface  finely 
striated;  and  associated  with  hornblende  and  a  little  spheue;  6. =2*7 56 — 2*768.  That  of  5  is  a 
pale  sea-green  feldspar  from  a  boulder;  G.= 2-695— 2-708. 

Thomson's  huronitej  anaL  6  (L  a),  is  an  impure  anorthite-like  feldspar,  related  to  the  above,  a^ 
cording  to  T.  S.  Hunt  (priv.  oontrib.);  excluding  the  4*16  p.  a  of  water,  the  Si  would  be  47  p.  & 
of  the  remainder.  Thomson  states  that  it  is  infusible.  He  also  sajs  that  hia  bjtownite  is  infbB* 
ible,  which  Prof.  Brush  finds  is  not  a  fact 


311.  LABRADORTTB.  Labradorstein  (under  Feldspat)  WenL,  Ueb.  Gronst,  149,  1780^ 
Bergm.  J.,  876,  1789.  Pierre  de  Labrador  ForsL,  Gat,  82, 1780;  de  LisU,  Orist,  it  497,  1783. 
Labrador  Feldspar.  Labrador  G.  BoaCt  Gilb.  Ann^  IxziiL  173, 1823 ;  Breiih,,  Ohar.,  1823.  Lima 
Feldspar. 

Homite  Thorn.,  Ed.  N.  PhiL  J.,  xiii.  1832.    SQidte  Thorn.,  PhiL  Mag.,  IIL  zzil  190,  1643. 
Saussnrite  pt    Badauit  BreUh.,  B.  H.  Ztg.,  zxy.  87. 

Triclinic.     Observed  planes :  (? ;  i-t ;  1,  /;  2-i ;  1',  /'. 


I A  r=12V  37' 
OAi-i,  ov.  2-i',=93  20 
O  A  irtj  OV.  2-t,=86  40 
O  A  7=110  60 


O  A  7'=113*'  34' 
O  A  2-i=98  58 
O  A  1=125  28 
O  A  l'=122  42 


*-*, 


irt  A  7=117*'  30' 
i4  A  7'=120  53 
left,  A  2-t=90  20 
/a  7,  in  twin,=125 


Angles  from  Marignac.  Benscb  skives,  as  a  mean  of  many  measurements, 
O  A  i.t=86^  20',  O  A  7'=114°  4',  ii  A  7'=120°  43'.  Twins :  (1)  composi- 
tion-face  i-i ;  often  lamellar  from  repeated  composition  of  this  kind  ;  (2)  (?, 
with  the  orthodiagonal  as  the  axis  of  revolution.  Cleavage  :  O  easy  ;  i-% 
less  so ;  7  traces.  Also  massive  granular,  and  grains  cleavable ;  sometimes 
cryptocrystalline  or  homstone-like. 

H.=6.  G.=2*67— 2'76.  Lustre  of  0  pearly,  passing  into  vitreous; 
elsewhere  vitreous  or  snbresinons.  Color  gray,  brown,  or  greenish ;  some- 
times colorless  and  glassy;  rarely  norcelain-white ;  usually  a  change  of 
colors  in  cleavable  varieties.  StreaK  uncolored.  Translucent — subtrans 
lucent. 

OommVar^O.  ratio  1:3:6;  »Si+Xl8i^;  or(ift»+f3a)»ai»+|8i;=,if  l»=f  Ca+iSa» 
Silica  62*9,  alumina  80*8,  lime  12-8,  soda  4-6=100. 

Yar.  1.  Cleavable.    (a)  Well  crystallized  to  (h)  massiTe. 

Play  of  colors  cither  wanting,  as  in  some  colorless  crystals ;  or  iiale ;  or  deep ;  blue  and  green 
are  the  predomuiant  colors;  but  yellow,  fire-red,  and  pearl-gray  also  occur.  By  cutting  yerythin 
slices  parallel  to  t-I  from  the  original  labradorite,  they  aro  seen  under  tbo  microscope  to  contain, 
besides  stria,  great  numbers  of  minute  scales,  lUce  the  aventurine  oligodase,  whidi  are  probably 
gdthite  or  liematite.  The  chatoyant  colors  may  be  heightened  in  their  effect  by  these  scales,  but 
are  not  due  to  them  (p.  336). 

2.  Oon^MUi  maseive,  or  crypiocrystaUine ;  Labradorik-Fsleiie.  The  color  sometimes  gray  to 
browniah-red ;  but  sometimes  porcelain*whito.    Some  of  the  so-called  aaMMwnle  is  here  included. 

A  varied  from  the  gabbro  of  fiaste  in  the  Radau  valley,  Uarz,  is  called  SadaiuiUe  by  Breithaupt 
Breithanpt  rafext  to  anaL  20;    H.=rd;  0.=2*'Z66— 2'84Ai;   oolor  white  to  gray;  interdeavagf 
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angle  93^**.    He  also  refers  here^  with  a  query,  a  feldspar  lit>m  Bizzoni  in  the  Tjrol;  G.  of  t 
specimen  not  fresh  2*811. 
Analyses:  1,  Klaproth  (Beitr.,  n.  250,  1816);  2,  S.  t.  Waltershausen  (Yulk.  Gest,  24,  1853); 

8,  4,  Lehunt  (Ed.  N.  Phil  J^  1882,  July,  Sti) ;  5,  Haughton  (Q.  J.  8ci.  Dublin,  y.  94) ;  G,  ThomsoK 
(PhiL  Mag.,  III.  1843, 190);  7,  Svanberg  ( Jahresb.,  xziii  285);  8,  Forchhamnier(J.pr.Ch..xxz.885); 

9,  Damour  (Bull  G.  Soo,  viL  88);  10,  11,  Kersten  (Pogg.,  IxiiL  123);  12,  Waago  (ForlL  Vid 
Ohristianla,  1861, 177);  13,  Blomstrand  ((Efv.  Ak.  Stockholm,  296,  1854,  J.  pr.  Gh., Ixtl  158);  14 
15,  G.  V.  Rath  (Pogg.,  xcv.  538);  16,  Streng  (Jahrb.  Min.  1864,  267);  17,  ▼.  Kath  (Pogg.,  xcr 
665);  18.  G.  F.  Ghandler  (Inaug.  Diss.,  Gott,  1856);  19,  Delesse  (Ann.  d.  M.,  lY.  zil  251,  ^58), 
20,  Bammelsberg  (ZS.  G.,  zL  101,  Min.  Gh.,  597);  21-23,  .^treng  (B.  H.  Ztg.,  xx.  205,  xziii.  53) 
24,  Segeth  (J.  pr.  Gh.,  xx.  258) ;  25,  Delesse  (1.  a) ;  26,  Abich  (Ann.  Gh.  Phys.,  Ix.  882) ;  27,  28', 
Waltershausen  (I  a);  29-33, T.  &  Hunt  (Phil.  Mag.,  lY.  i.  322,  ix.  854,  and  Bep.  G.  Gan.,  1851, 
and  1863,  479);  34,  Deville  (£t  GeoL,  1848);  35,  A.  Scblieper  (Anu  J.  ScL,  IL  zi.  121);  36-40, 
T.  Hauer  (Verb.  G.  Beichs.,  1867,  12, 14,  58,  59,  60): 

n 

0'5=99'00  Klaproth. 

0'62=101-25Walter8h. 

=Vj9-19  Lehunt 

=99-95  Lehunt. 

0-48= 100*97  Haughton 

0-60,  i'e40=100-2«)Th 

l-75=i98-60  Svanberg. 

=101-55  Forchh. 

=99*80  Damour. 

— -=99*60  Kersten. 
=99-66  Kersten. 

0*71=100-96  Waage. 
—^=99*95  Blomstrand. 

0*62=101-18  Bath, 

2*20=99-24  Bath. 

1*02=100-38  Streng. 

1*21=101"24  Bath. 

0*68=99*67  Chandler. 

0-95=100  Delesse. 

2-48=99*79  Bamm. 

2*38=99-84  Streng. 

1*22=101*82  Streng. 

2-97 =99-40  Streng. 

0-61  =99*83  Segeth. 

2*61=100-63  Delesse. 

0-4-2,  Mn  0-89=98*40  > 

0*95=100*48  Waltersh. 
=100-35  Waltersh. 

0  40=99-36  Hunt. 

0*40=96-10  Hunt 

0-65=  100-49  Hunt 

0-45=99-69  Hunt 

0*60 =9900  Hunt 

=99-92  Deville. 

=99-21  tschlieper. 

1*21  =  100*52  Hauer. 

1-07=99-91  Hauer. 

1"36=100*48  Hauer. 

2*26=98*84  Haner. 

0-55=99*09  Hauer. 

"  In  anal  2,  G.=2*646;  anaL  5,  from  doleiyte,  of  meteoric  origin;  anaL  6.  G.=2-666;  8,  G.= 
2*68;  9,  G.=2*709.  trap,  ywh.;  10,  G.=2*71,  brown,  massive;  11,  G.=2*72,  with  blue  opalav 
oenoe;  12,  G.=2-72;  13,  G.=2*68,  between  Lund  and  Ghristianstadt ;  14,  G.=2'715,  hyper> 
sthene  rock,  bh.-gy. ;  15,  G.=2-707,  gabbro,  bh.-gy. ;  16,  0.  ratio  1  :  2^ :  4^  or  li :  8^  :  6.  gabbro, 
17,  G.= 2*998,  color  porcelain- white ;  18,  snow-white,  gnh.-w.,  little  lustre,  strp.  with  uralite;  19, 
in  "melaphyre," between  Botaen  and  GoUman,  pale  gyh.-gn. ;  20,  G.=2'817,  gabbro;  21,  G.:=2-6k 
in  porphyryte,  22,  fh>m  gabbro;  23,  ib.,  massive;  26,  G.=2-883,  in  *' porphyry,*'  South  em  Morca* 

^Vi,  G.=2-618;  28,  G.=2-633;  29,  G.=2*697,  lavender*blue  deavable  feldspar,  from  a  boulder. 


Si 

£1 

¥e 

Ag 

Oa 

]?fa 

i 

1.  Labrador 

66-76 

26-50 

1-26 

11-00 

4-00 

2.        " 

63  75 

27-06 

0*99 

0-47 

9*68 

1-25 

7  53 

8.  Gampsle 

64*67 

27-89 

0*81 

0-18 

10*60 

6-06 

0-49 

4.  Glasgow 

52-84 

29*97 

0*87 



12-10 

8*97 

0-30 

5.  Scavig,  liel 

68*60 

29*88  f  eO-20 

0-07 

11*02 

4-92 

0*80 

6.  Antrim,  SiUciie 

64*80 

28*40 



12-40 

.—^ 

.._ 

7.  Dalame 

62-16 

26*82 

1-29 

1-02 

9-14 

4*64 

1-79 

8.  Faroe 

6252 

30*03 

1-72 

0*19 

12*68 

4*51 



9.  Berufiord,  IceL 

62*17 

29-22 

1*90 



1311 

3*40 



10.  Egersund,  Korw. 

52*30 

29*00 

1*96 

0*15 

11-69 

4*01 

0*50 

11.        "               " 

62-46 

29*85 

1*00 

0-16 

11*70 

3*90 

0-60 

12.  HitterSe 

51*39 

29*42 

2-90 

0*37 

9*44 

6*63 

1*10 

13.  Sweden 

58-82 

26*96 

1-4.S 

0-20 

11*20 

5-00 

1-84 

14.  Neurode.  SiL 

52*66 

28*32 

2-44 

0-48 

11*61 

4*62 

0-64 

15. 

60-31 

27-31 

1-71 

0-78 

10*57 

4-81 

1*55 

16.        » 

48*54 

29*74 

0*94 

0-68 

15*14 

2-95 

1*87 

n         "        Sau88. 

50*84 

26-00 

2*78 

0-22 

14*96 

4*68 

0*61 

18.  Zobten,        " 

51*76 

26*82 

1*77 

0-85 

12*96 

4*61 

0-62 

19.  Tyrol 

52*23 

27-73 

1-60 

0-93 

8*28 

7-38 

20.  Baste,  Hans,  Bad, 

61-00 

29-61 

tr. 

0*28 

11-29 

3-14 

2*09 

21.  Ilfeld      " 

6311 

27*27  f'e2-68 

0-91 

7*47 

609 

1-08 

22.  Harzburg,  crysL 

23.  •  ••        Jiadauik 

50*60 

29-62 

2*13 

0-58 

13*86 

2-65 

1-21 

50*65 

27*55 

0-15 

0-30 

13-06 

2*53 

2-19 

24.  Kiew,  Bussia 

55*49 

26-83 

160 

0*15 

10-93 

3*96 

0*36 

26.  Greece 

53-20 

27*31 

103 

1*01 

8-02 

3-62 

8*40 

26.  Etna 

63*48 

26*46 

1*60 

1*74 

9*49 

4*10 

0*22 

27.       "        crysL 

68*56 

25-82 

3*41 

0-62 

1169 

400 

0*54 

28.       *«             " 

66-83 

25*31 

8*64 

0*74 

10-49 

3*52 

0-83 

29.  Drummond,      Can.  54*70 

29-80 

0-36 

1r. 

11-42 

2*44 

0*23 

80.  Morin.                  *^ 

64  20 

2910 

1*10 

016 

11-26 

undeL 

31.  Bawdon,              « 

54-46 

28-05 

045 



9-68 

•6-26 

1*06 

32.  ChAteau  Bicher,  *' 

65-80 

2690 

1-58 

0*27 

9-01 

4-77 

0-86 

83.  MontarviUe,        * 

53-10 

26*80 

1-35 

0*72 

11*48 

4*24 

0*71 

84.  Guadeloupe,  W.  L  54*26 

29*89 

0*70 

11'12 

3*63 

0-33 

85.  Maui,  Pacific 

63-98 

27  56 

1*14 

1-35 

8-65 

6-06 

0*47 

36.  Illowa 

54*53 

27-37 

ir. 

9-62 

6-98 

1*81 

37.  Beesk 

65«63 

26*74 

ir. 

9*78 

5-08 

1-61 

38.  Deva 

63*74 

28*72 

-._- 

tr. 

10-69 

4*95 

102 

39.  Cziffar 

61*72 

26*72 

4*51 

tr. 

9-«6 

8-95 

1-02 

40.  Pereu,  Vita. 

64-72 

27*39 





7-76 

6*66 

2-01 
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80^  G.=2-684— 2'C95,  bluish  0|Mae8oeiit,  deavable;  31,  a.=2*67»  bh.-white,  in  trap  rook;  8S,  G.~- 
2*68,  pale  bh.-  or  gnh.-gy.,  lustre  of  deavag©  surfaces  vitreous,  elsewhere  waxy;  88,  G.=2'^3— 
2'74,  from  basalt ;  34,  in  trachytic  doleryte,  central  peak ;  35,  glassy  colorless  crystals ;  36-4C 
fr.  Hungary,  in  trachyte ;  36,  G.=2-636;  88,  G.=2-598;  39,  G.=2-678:  40,  G.=2-637.  Ana]. 
36-39  give  the  0.  ratio  1:3:7,  intermediate  between  labradorite  and  audosite. 

Pyr.,  etc.— B.B.  fuses  at  3  to  a  colorless  glass.  Decomposed  with  difficulty  by  muriatio  acid, 
generally  leaving  a  portion  of  undeoomposed  mineral 

Obs. — Labradorite  is  a  constituent  of  some  rocks.  (1)  The  deavable  mineral,  along  with 
hornblende,  composes  a  granite-like  variety  of  diabasCf  or  a  rock  resembling  dioryte,  but 
having  labradorite  as  the  feldspar.  (2)  If  the  homblendic  constituent  is  a  dark  lamellar  variety 
of  either  hornblende  or  pyroxene,  or  the  species  hypersthene,  the  rock  is  called  hyperyte  (or  hyper- 
sthenyte).  (3)  If  the  hornblendic  mineral  is  a  hght  lamellar  pyroxene  (diallage),  the  rode  is  called 
gabbra  (4)  If  the  hornblende  and  labradorite  constitute  a  homogeneous  lue-grained  compact 
mass,  the  rock  is  called  amphibolyie  or  diabaat;  and  (5)  if  the  diabase  contains  distinct  crystals  of 
porphyry,  it  is  a  diabase  porphyry ^  the  g^en  porphyry  or  oriental  verd-antique  of  Greece  (anal 
25)  being  of  this  nature.  (6)  The  crypto-crystalline,  or  felsite  variety  of  labradorite,  occurring 
occasionally  in  connection  with  some  of  these  rocks,  has  been  called  incorrectly  saussimia  anS 
jade  or  nephrite.    The  above  are  labradoric  metamorpbic  rocks. 

There  are  also  the  following  labradoric  iniruaive  rocks.  (7)  Doleryie^  consisting  of  labradorite 
and  pyroxene,  with  generally  some  magDetite— a  rock  which,  on  the  one  hand,  may  be  light-col- 
ored crystalline  or  granitoid,  and  on  the  other,  dark-colored  compact  massive,  either  porpbyrito 
or  not,  sometimes  crypto-crystalline,  and  also  a  cellular  lava ;  it  includes  much  of  the  so-called 
trap,  ffreensione^  and  amygdaloid,  (8)  Basaiij  similar  to  doleryte  in  structure,  colors,  and  varieties, 
but  containing,  in  addition  to  labradorite  and  pyroxene,  chrysolite  in  disseminated  grains.  Dole> 
rjrtic  and  basaltic  lavas  are  the  most  common  of  volcanic  rocks.  (»)  Labradorite  also  occurs  in  other 
kinds  of  lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as  in  those  of  Etna  and  Vesuvius. 

The  labradoric  metamorpbic  rocks  are  most  common  among  the  formations  of  the  Azoic  or  pre- 
Silurian  oro.  Such  are  part  of  those  of  British  America,  northern  New  York,  Pennsylvania,  Arkansas  j 
those  of  Greenland,  Norway,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  comparatively  little  silica,  it  occurs  mainly  in  rocks  which  indude  little  or  no  quartz 
(free  silica). 

Many  foreign  localities  are  mentioned  above. 

On  the  coast  of  Labrador,  labradorite  is  associated  with  hornblende,  hypersthene,  and  magnet- 
ite. It  is  met  with  in  place  at  MiUe  Isles,  Chateau  Richer,  Rawdon,  Morin,  Abercrombie,  and 
elsewhere,  in  Canada  East;  and  in  boulders  at  Drummond  and  elsewhere,  Canada  West  It 
occurs  abundantly  at  Essex  Co.,  N.  Y. ;  large  boulders  are  met  with  in  the  towns  of  lioriah, 
Newcomb,  Mlntyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange,  Lewis,  St  Law- 
rence, Warren,  Scoharie,  and  Green  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Chester  Co.,  and  op- 
posite New  Hope,  Bucks  Co. ;  in  the  Witchita  Mts.,  Arkansas. 

SUicile  and  jnomite  are  from  Antrim,  Ireland. 

Labradorite  was  first  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wolfo» 
a  Moravian  missionary,  about  the  year  1770,  and  was  called  by  the  early  mineralogists  Labrador 
stone  (Labradorslein),  and  also  chatoyant,  opaline,  or  Labrador  feldspar.  Klaproth's  analysis 
above  (No.  1)  was  the  first  one  made  (in  1815). 

Labradorite  receives  a  fine  polish,  and  owing  to  the  chatoyant  reflections,  the  spedmens  are 
often  highly  beautifuL    It  is  sometimes  used  in  jewelry. 

Alt^— Labradorite,  like  anorthite,  ^appears  to  undergo  alteration  with  considerable  facility,  it 
losing  lime  through  infiltrating  carbonated  or  alkaline  waters,  aud  receiving  water.  In  some 
cases,  also,  it  lias  received  considerable  iron.  The  following  analyses  appear  to  be  of  specimens 
of  this  altered  labradorite.  The  results  are  remarkable  for  either  the  small  proportion  of  Umi 
or  large  proportion  of  iron,  or  the  same  of  potash  or  of  waierj  each  of  which  may  be  regarded  as 
an  indication  of  alteration.     Analyses:  1-4,  Delesse  (1,  Ann.  d.  K,  lY.  xil  200 ;  2,  ib.,  xvi  842  ^ 

3.  Ann.  Ch.  Phys.,  UL  xL  271;  4,  Ann.  d.  M.,  IV.  xvL  324);  6,  Metzger  (Jahrb.  Min.,  1850^ 
683);  6,  V.  Bath  (Z&  G.,  ix.  246);  7,  Delesse  (Ann.  d.  M,  IV.  512);  8,  T.  S.  Hunt  (Rep.  G.  Can.. 
1863,470): 

Si        £l       f e      Jkg     Oa     fTa      £       IQ: 

1.  BeUahy,  Yoflges  52-89    2'y'89    1*24     5*89    5*29    4*58    2*28,  An  0-30=r99-86  Delesac 

2,  P.  Jean,      "        68'05     28*66    1*00     1*51    6-37    4*12     280     2-40=99*91  Delesse. 

U  Vosffite        *'  49*32  80*07  0*70  1*96  4*25  485  4*45  3*15,  &n  0*60=09*35  Deleoae 

4.  Odem  55*28  24*24  I'll  1*48  6*86  4*83  303  3*05=99*83  Delesse. 

5.  Clauathal  54*44  25*50  5-33  8*05  211  0*12  3-65=99*20  Metzger. 

&  Graubfindten  53*92  2151  4*16  1*26  9*41  6*57  1*59  2-76=100-18  Bath. 

7.  Obersteln  5389  27*66  0*97  8*28  4*92  1*28  3*00=100  Delesse. 

I.  Mt  Boyal.  Can.    53*60    25*40    4*60    0*86    8*62       undeL         0*80  Hunt 


Digitized  by 


Google 


3^ 


OZYOElfr  OOMPOimBB. 


No.  1  18  from  a  porpbyrittc  rock,  G. =2-719;  2,  from  dioryte;  3,  the  vosgiie,  from  a  porphyrf 
G.= 2*771,  color  whitish,  sometimes  slightly  greenish  or  bluish,  lustre  greasy  or  pearly,  4,  from 
the  euphotide  of  Odem  in  filsace  j  5,  from  au  altered  diabase-porphyry ;  6,  from  a  gabbro,  and 
remarkable  for  its  high  specific  gravity,  G.= 2*840;  7,  from  a  porphjrritic  amygdaloid,  a  colorlesf 
and  translucent  variety,  with  G.= 2*642;  8,  from  a  basalt  (or  chrj'solitic  doleryte),  "with  a  smal' 
admixture  of  augite."    Labradorite  also  occurs  changed  to  calcite  (Tschermak). 

Arti£— Hausmaun  (Beitr.  Eisenbochofenscblacken,  31)  has  referred  to  labradorite  crystals  dis- 
tributed through  the  mass  of  the  slag  of  a  frimace  at  Veckcshagen,  which  were  an  inch  long,  but 
not  well  formed;  had  two  cleavages  at  right  angles  to  one  another,  with  H.=:6,  G.=2*S5;  waa 
fUsible  B.B^  but  insoluble  in  muriatic  add;  and  afibrded  Si  66'2,  ^1 10*4,  Ca  21*0,  te  1*9,  Mn 
0*1 = 99-6. 

Globules  of  the  Variolyte  of  Durance.  These  concretionary  globules  are  often  half  an  inch  or 
more  in  diameter,  grayish-ffreen  in  color,  compact  in  texture,  with  G.=2*92S.  A  specimen  from 
a  locality  south  of  Mt  Genevre,  near  Brian^on,  afibrded  Delesse  (Ann.  d.  M.,  IV.  zviL  116): 


gi 

£l 

Pe 

€r 

»D 

% 

Ca 

Sa 

ft 

ign. 

66-12 

17-40 

7-79 

0-61 

Ir. 

3-41 

8-74 

3-72 

0-24 

l-93=99-86 

Oamatite.    A  feldspar,  described  by  Beudant,  occurring  at  the  localities  of  corundum  and 
tndianite  in  the  Gamatic,  India,  is  pronounced  by  Breithaupt  and  von  Kobell  to  be  labradorite. 


312.    ANDBSITB. 


Andesin  Abiehj  Jahresb.,  zxL   167,   1841. 
Glodcer^  J.  pr.  Ch.,  zxxiv.  494,  1846. 


Psendoalbit  Saocharit 


Triclinic.  Approximate  angles  from  Esterrel  crystals  (Descl.):  OAi-t^ 
loft,87^-88%  0Al=:nV-112%  0  A/'=115^7Ai.i=119°-120^/'Aa= 
120°,  0  A  2-^=101°-102^  Twins:  (1)  composition-face  i-%;  (2)  double 
twins,  made  up  of  two  twins  of  the  Kind  in  ^1),  one  of  them  reversed,  so 
that  there  are  4  planes  /in  front,  and  at  each  end  there  are  the  planes  O 
and  2-1 ;  (3)  double  twins,  like  the  last,  but  one  of  the  parts  turned  around, 
so  that  there  are  reentering  angles  between  two  faces  O  and  two  «-i,  and 
four  planes  /  in  front.  Cleavage  more  uneven  than  in  albite.  Also  gran- 
ular massive. 

H.=5— 6.  G.=2-61— 2-74;  from  the  Andes,  2-61— 2*74;  of  saccharite, 
2-66— 2-G9;  from  the  Vosges,  2-65— 2-68;  2-668,  Canada,  Hunt.  Color 
white,  grav,  greenish,  yeflowish,  flesh-red.  Lustre  subvitreous,  inclin- 
ing to  pearly. 

Oomp. — 0.  ratio  1:3:8,  but  varying  to  1 :  3 :  7.  ,  Perhaps  only  a  mixture  of  labradorite  with  a 
floda^feldspar.    Formula  (J  (Ca,  S^a)"+ J  Xl)'  Si*+3  Si ;  or  with  half  the  excess  of  silica  basia 


1,  Abich  (Pogg,  It.  523);  2,  8,  Rammolsberg  (6th  SuppL,  48);  4,  Jaoobson  (Ramra. 
Ifin.  Oh.,  607);  5,  Deville  (Ann.  Gh.  Phys.,  III.  xL  283);  6-9,  Delesse  (Mem.  Soc.  d'£m.  da 
Doubs,Ann.  d.  M.,V.iii.374);  10,  Varrentrapp(Pogg.,  lii.  473);  11,  Schmidt  (Pogg.,  1x1385);  12, 
Waltershausen  (Vulk.  Gest.,  24);  13,  Laspeyres  (Z8.  a,  xyiii.  829);  14,  15,  v.  Rath  (ZS.  G.,  xvi 
249);  16-19,  T.  &  Hunt  (Rep.  G.  Can.,  186«,  478);  20,  Franke  (Ramm.  Min.  Ch.,  609);  21,  22 
r.  a  Hunt  (1.  a);  28,  24,  v.  Hauer  (Verb.  G.  Relchs.,  1867,  18,  81);  26,  26,  Sommaruga  (Jahib 
^.  Reichs,  xvL  S97,  1866);  27,  A.  Strong  (Jahrb.  Min.  1867,  537): 


Si 

& 

Pe 

»g 

Oa 

»a 

& 

ti 

1.  Marmato 

59-60 

24-18 

1-58 

1-08 

5-77 

6-53 

1-08 

=99-92  Abich. 

2.        " 

60-26 

25-01 

tr. 

0-14 

6-87 

7-74 

0-84 

=10(i*86  RanmL 

8,        " 

68-32 

26-52 

1r. 

0-11 

8-18 

5-27 

2-86 

0-60=101-36  Ramm. 

4.        " 

60-14 

25-89 

0-87 

0-53 

7-93 

7-99 

1-66 

— =104-51  Jacobson, 

ft.        " 

63-86 

2406 



0-88 

6-04 

6-04 

0-88 

0-76=l(/0  Deville. 

6.  Vosges,  wTuts 

58-92 

26-06 

0-41 

6-64 

7-20 

2-00 

1-27=99*66  Delesse. 

7.        "       red 

58-91 

24*59 

0-99 

0-39 

4-01 

7-69 

2-64 

0-98=100  Delesse. 

&  Chagey 

59-95 

24-13 

1-06 

0-74 

6-66 

6-89 

0-81 

2-28=100  Delesse. 

9.  La  Bresse 

68-.'i5 

26-26 

0-30 

1-30 

5-03 

6-44 

1-60 

0-91=99-29  Delesse. 

0.  Silesia 

68-41 

25-23 

0-41 

6-64 

9-39 

=99-98  Varrentrapp, 

1.  Sarchariie 

68  93 

23-60 

1-27 

0-66 

5-67 

7-42 

005 

2-21,  fri  0-39=100  Sdimldl 
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12.  IcolancI,  eryn. 

60-29 

23-75 

3-21 

0-64 

6-29 

5-70 

0-87 

— =100*75  Waltershauaen 

13.  NiodermeDdig 

67-29 

26-78 

tr. 

0-28 

8-01 

6-84 

— 

— =99-20  Laspejrea. 

14.  SL  Valentino 

56-79 

28-48 

— 

— « 

8-56 

610 

0-34 

0-24=100-51  Rath. 

16.           " 

68-16» 

26-55 

0-06 

8-66 

[6-28] 

0-30=100  Rath. 

16.  Chateau  Bicher 

69-80 

25-89 

0-60 

Oil 

7-78 

6-14 

1-00 

=99-82  Hunt 

17.            " 

59-55 

25-62 

0-75 

tr. 

7-73 

6-09 

0-96 

0-45=100-15  Hunt 

18.            " 

57-20 

26-40 

0-40 

8-34 

5-83 

0-84 

0-20=99-66  Hunt 

19.            " 

68-50 

25-80 

1-00 

0*20 

8-06 

5-45 

1-16 

0-40=100-57  Hunt 

20.            ** 

68-38 

28-86 

1-18 

0-10 

7-83 

6-05 

1-68 

1-08=U)011  Franke. 

21.  St  Joachim 

57-15 

27-10 

— 

8-73 

5-38 

0-79 

0-20=ti9-76  Hunt 

22.  Lachute 

5815 

26-09 

0-50 

016 

7*78 

6-65 

1-21 

0-45=99-89  Hunt 

28.  Nagy-Sebes 

67-20 

2512 

— 

<r. 

6-96 

7-28 

1-87 

1-68=100-11  Hauor. 

24.  Oaiftar 

60-10 

17-62 

7-03 

1-86 

2-24 

401 

3-82 

2-11=98-78  Hauer. 

26.  Kussahora,  hk. 

67-70 

20-79 

8-36 

1-71 

6-46 

tr. 

3-99 

3*84=101*83  Sommaruga. 

26.            "        bk. 

68-21 

22-22 

7-30 

0-78 

6-18 

tr. 

8*96 

2-76=100*35  Sommaruga. 

27.  KyffhauserMts. 

6916 

25-97 

1-04 

0-03 

9-23 

3*91 

0-47 

0-68,  Ba,  Sr  &-.=100-49  Str. 

*  Probably  aome  mixed  qoarts. 

InanaLl,G,=2-733;  2,a.=2-674;  3,  G.=2-68-2-688;  4,G.=2-679;  5,a=2-61;  6,  fVom  Se^ 
ranee.  G.= 2-683;  7,  fr.  Ooravillers,  G.=3*651;  8,  G.=2-738;  12,  G.=2-65;  14,  " tonaly te,"  fir. 
Tyrol,  G.=2*6U5;  15,  G.=2-676;  16,  G.= 2-688;  18,  lavender-blue,  subtransp.,  deavable,  curred 
surfaoes;  19,  gnh.  base  of  preceding,  granular;  21,  in  a  boulder;  22,  G.=2*687;  23,  G.=2-585; 
25,  G.=2-853;  26,  G.=2-607;  27,  in  dioryte,  G.=2-69.  Other  analyses:  t.  Bath,  Za  G.,  ix 
259. 

Of  these  analyses  all  but  No.  5,  by  Deville,  afford  rather  closely  the  oxygen  ratio  1:8:8.  No. 
6  gives  0-80 :  3 :  8*91.  Nos.  24  to  26  have  part  of  the  alumina  replaced  by  iron,  and  probably  in 
consequence  of  alteration,  as  the  black  color,  little  soda,  and  much  potash  would  indicate. 

Pyr.,  etc. — Andesice  fuses  in  thin  spUnters  before  the  blowpipe.  Saocharite  melts  only  on  thin 
edges ;  with  borax  forms  a  dear  glass.    Imperfectly  soluble  in  adds. 

Obs.~0ccurs  in  the  Andes,  at  Marmato,  as  an  ingredient  of  the  syenito-like  rock  called  ande 
tyU;  in  the  porphyry  of  TEsterel,  Dept  of  Var,  France ;  in  the  syenite  of  Alsace  in  the  Vosges; 
white  at  Scrvai^oo,  red  at  Ooravillers;  in  the  porphyry  near  Ohagey,  Haute  Saune;  at  Ilafneliord. 
Iceland,  in  honey-yellow  transparent  crystals  (anal.  12);  at  Baumgarten  in  Silesia  (anal.  10);  iu 
the  Tyrol,  south  of  Tonale,  in  Mt  Adamello,  in  a  granite-like  rock  called  tonalyte^  consisting  of 
this  feldspar,  according  to  v.  Rath,  witti  much  quartz,  some  orthodase,  biotite,  and  hornblende. 

Saccharile  is  granular  massive,  with  traces  of  cleavage  in  one  direction,  occurring  iu  veins  in 
serpentine  at  the  chrysoprase  mines  near  Frankenstein,  in  Silesia. 

In  North  America,  found  at  (Ohdteau  Richer,  Oanada  (anal.  16-20),  forming  with  hypersthene  and 
Qmenite  a  wide-spread  rock ;  color  (lesh-red. 

Alt— The  following  are  analyses  of  altered  andesite  in  addition  to  24  to  26  above:  1,  Ram- 
melsberg  (Min.  Oh.,  608);  2-4,  Deville  (Bull  GeoL  Fr.,  IL  vi  410);  6,  Frands  (Pogg.,  lii.  47 1> 
Now  2  is  of  the  mass  of  a  crystal,  2 A  of  the  interior,  2B  of  the  exterior  portion: 


ft         £1 


%      Ca      ^a      i 


L  Esterrel  Mts. 

68-32 

26-62 



Oil 

8*18 

6-27 

2*36 

2. 

59-07 

26-67 

— .» 

0-58 

7-96 

4-95 

ir. 

2A.      « 

67-01 

28-05 

0-39 

7-53 

6-47 

0-12 

2B.      " 

62*42 

24-78 

— .. 

0-61 

15*02 

5-10 

0-14 

3.  Hungary 

53-92 

26-69 

1*20 

1*68 

6-98 

4*02 

1*20 

L  Marmato 

5811 

28-16 



1-52 

5-36 

5-17 

0-44 

0-60=101-36  Ramm. 

0-77=100  Deville. 

1-43=100  Deville. 

-2*05=100  Deville 

1-40,  C  2-93=100*02  Deville. 

t  Marmato  5811     2816    1*62    5-36    517     044    1-25=100  Deville,  G.= 2-62. 

^  Fopayan  66-72    26-52   0'70     9*88    6*19    0-80     — =101-31,  Francis;  G.=2*64. 

The  oxygen  ratio  for  1  is  1 :  3  :  7-5 ;  2,  0*9  :  3  :  7*5  ;  2A,  0-84  :  3  :  7*0 ;  2B,  1*5  :  3  :  7*3 ;  3, 
)  9  :  3  :  6-9 ;  4,  0-8  : 3  :  7*2 ;  6,  1 :  8  :  7*2.  The  mmeral  of  the  Esterrel  Mts.,  near  Fr^jus  in  south- 
em  France,  occurs  in  a  rock  called  porphyry.  DeviUe's  analyses  leave  no  doubt  as  to  the  altera* 
tion.  The  analysis  by  v.  Rath  (No.  14,  above)  also  gives  nearly  the  ratio  1:3:7;  and  the 
next,  1:3:  7i.    Na  4,  from  Marmato,  contains  1*4  p.  c.  of  carbonate  of  lime. 

Deville  takes  the  ground,  as  a  result  of  his  analyses,  that  all  andesito  is  altered  oligoclase,  the 
oxygen  ratio  of  which  is  1  : 3  :  9 ;  and  the  same  result  was  earlier  suggested  by  G.  Rcse  and 
Bisdiof.    Deville's  analyses  of  the  Marmato  andesite  gave  him  nearly  the  oligodase  ratio. 

Andesite  changes  also  to  kaolin.  That  of  La  Bresse,  studied  by  Delesso,  is  in  part  in  thL 
condition,  being  soft  and  crumbling ;  and  in  part  less  changed  and  of  a  reddish  color. 
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313.  HTALOPHANB.    Hyalophan  v.  WaUershauseUt  Pogg.,  xcir.  IH  18^^  o>  6^^* 

Monoclinic,  like  ortbodase,  and  angles  nearly  the  same.  Observe^' 
planes :  0 ;  vertical  planes,  /,  i4,  i-h ;  nemidomes,  1-i,  jj-i ;  clinodome,  2-5 
C'Cby  calc.)=64°  16'  /A/=118°41',  /Ai-t=120^  36',  (?  Al-i=130°  55^' 
7Al-i=lll^  65'.  Cleavage:  O  perfect,  i-i  somewhat  less  so.  In  smaL 
crystals,  single,  or  in  groups  of  two  or  three. 

H.=6— 6-5.  G. =2*80,  transparent ;  2*905,  translucent.  Lustre  vitre- 
ous, or  like  that  of  adularia.  Color  white,  or  colorless  ;  also  flesh-red.  Trans 
parent  to  translucent. 

Oomp.-~0.  ratio  for  ti,  S^  Sl=l :  8  : 8;  formula  (i  (Ba,  &)'+i  &)*§!*+ 3  Si,  or  like  andesitc 
and  leucite,  except  that  the  protoxjds  are  mainly  bazyta  and  potash. 

Analyses :  1,  Uhrlaub  (Pogg.,  c.  648);  2,  same,  the  impurity,  sulphuric  add  and  part  of  baiyt^ 
as  sulphate,  being  removed;  8,  Stockar-Escher  (Kenng.  Uebers.  1856-67,  10*7);  4,  Feterseo 
(Jahrb.  Hin.  1867,  102) ;  Igelstrom  ((Efv.  Ak.  Stockh.  1867,  J.  pr.  Ch.,  cL  434): 


Si 

^ 

% 

Ca 

l^a 

Sa      fc 

£[ 

5 

1.  Binnen 

46-65 

1914 

0^3 

0-77 

21-38 

0-49    8-23 

0-54 

412  =  101  Uhrlaub. 

2.      «« 

61-30 

21-50 

0-84 

0-87 

15-11 

0-66    9-25 

0-68 

— =100  Uhrlaub 

8.      " 

62-67 

21-12 

0-04 

046 

1505 

214    7-82 

0-68 

=99-88  St.-K 

4.      « 

51-84 

22-08 

0-10 

0-66 

14-82 

10-03 

0-48 

=100  Petersen. 

6.  Jakobsberg, 

Swed. 

61-14 

22-86 

310 

4-28 

9-66 

[9-06] 

— =100Igelstr'm. 

AnaL  2  gives  the  0.  ratio  1 :  2*6  :  7,  and  8,  1  :  2*8  :  7-8 ;  and  4  agrees  well  with  Ko.  3.  Na 
6  contains  less  baryta  and  more  lime. 

Pyr.,  etc. — B.B.  fuses  with  difficulty  to  a  blebby  glass.    Unacted  upon  by  acids. 

Obs,— Occurs  in  a  granular  dolomite,  along  with  white  barite,  greenish  tourmaliue,  mica,  real- 
gar, dufrenoysite,  and  sphalerite,  near  Imfeld,  in  the  valley  of  Binnen  in  the  Yalais,  in  crystals  2 
or  three  lines  long,  and  rarely  larger ;  also  at  tlie  manganese  mine  of  Jakobsberg  in  Sweden,  in 
limestone  with  a  manganiforous  epidote  (p.  288),  looking  much  like  common  flesh-red  ortbodase. 
A  massive  variety  accompanies  it,  containing  according  to  IgoUtrom  (L  c)  Si  60*90,  il  21 -09,  Oa 
13*80,  l^a  3*50,  alkalies,  Mg  and  Mn,  1 1*21  undetermined. 

314.  OIJQOOIiASZI.  Natron-spodumen  Berz.,  Arab.,  160, 1824=Sodap8podumene.  Oligoklait 
JBreiOk,  Pogg.,  Tul  79,  1826.  Hafhefjordit,  Kalkoligoklas,  Forchhaminer,  Skand.  Nat  samm 
i  Stockholm,  July,  1842.    Aventurine  Feldspar  =Sunstone  pt 

TricHnic.  Observed  planes  (see,  for  position,  the  table  under  anorthite  or 
albite) :  0 ;  2-J,  i-i,  2-V ;  i-5 ;  *-S  ;  -2,  /,  2,  1 ;  2-1,  f  z,  1-f ;  -2',  /',  2',  1' ; 

/A  7'=120°  42'  O  A  1=123°  51' 

0  A  i-i,  ov.  2-r,=93  60  0  A  l'=121  15 
O  A  i-i,  ov.  2-i,=86  10  0  A  l-i=127  6 
O  A  7=110  55  Oa  2-i,  ov.  l-t.=97  22 

0  A  7=114  40  U  A  7=120  24 

0  A  2-r=136  23  it  A  7=118  54 

O  A  2-i=132  40  7  A  i-S'=150  30 

7At-«=147  30 

Cleavage:  (?,  t-J,  perfect,  the  latter  least  so 
Twins :  similar  to  those  of  albite.    Also  massive. 

H.=6-7.  G.=2-56-2-72;  mostly  2-65 -2-69. 
Lustre  vitreo-pearly  or  waxy,  to  vitreous.  Color  usually  whitish,  with  a 
&int  tinge  of  grayish-green,  grayish-white,  reddish-white,  greenish,  reddish 
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flomelimes  aventurine.     Transpai*eiit,  subtranslucent.    Fracture  conchoidal 
to  uneven. 

Oomp.,  yar«— 0.  ratio  1:3:9;  (i(]Sra,  Oa)'+}  £l)'  Si'+8}  Si;  or  else  with  half  the  ezoesa 
of  silica  basio;=,  taking  &  as  soda  alone^  Silica  62*1,  alumina  23*7,  soda  14*2=100.  Part  of  the 
soda  is  replaced  bj  Hme. 

Yar.  1.  ClMvdbU;  in  crystals  or  massive. 

2.  Chmpad  manive  ;  oligodase-fdBiie ;  includes  part,  at  least,  of  the  8a<»lled  compact  feldspar  or 
fdsUe^  these  consisting  of  the  feldspar  in  a  compact,  either  fine  granular  or  flint-like  state,  containing 
free  silica  disseminated  through  the  mass.  In  those  hero  included,  the  feldspar  is  a  soda-feldspar, 
and  it  is  often  difficult  to  distinguish  them  fh>m  aSnte-felsite.    See  under  Albite  for  analyses. 

8.  Ave/Uurine  oligoclase^  or  tunstone.  Color  grayish-white  to  reddish-gray,  usually  the  latter, 
with  internal  yellowish  or  reddish  flre-like  reflections  proceeding  from  disseminated  ciy^tals  of 
probably  either  hematite  or  gothite. 

Much  oligoclase  has  a  faint  greenish  tinge  and  pearly  lustre,  in  which  it  somewhat  resembles 
spodumene,  whence  the  name  soda-apodumene.  Only  the  oligoclase  of  lavas  or  trachytio  rocks 
has  G.  below  2*6.  Eafn^iordUe  (auaL  36)  contains  the  protoxyds  of  an  andesite  or  labradorite, 
and  may  not  belong  here. 

4.  Moonstone  pt    A  whitish  opalescence. 

Analyses:  1,  2,  Berzelius  (Jahresb.,  iv.  147,  ziz.  802);  3,  L.  Svanberg  ((Efv.  Ak.  Stockholm, 
lii  111);  4,  B.  Hagen  (Pogg.,  xliv.  329);  6,  Eosales  (Pogg.,  Iv.  109);  6,  Francis  (Pogg.,  lit  470); 
7,  Bodemann  (Pogg.,  Iv.  110);  8,  ^evreinof  (B.  R  Ztg.,  1858,  No.  12);  9,  Chodnoi"  (Pogg.,  Ixi. 
8»0);  10,  Jevremof  (L  a);  11,  Scheerer  (Fogg.,  Ixiv.  163);  12,  18,  Kersten  (J.  pr.  Ch.,  xxxviL 
178,  Jahrb.  Min.  1845,  663);  14,  v.  Hauer  (Jahrb.  G.  Reichs.,  iv.  830);  15,  Delcsse  (Ann  d.  M., 
IV.  XLT.  149);  16,  Kemdt  (J.  pr.  Oh.,  xliii.  218);  17,  Wolff  (J.  pr.  Oh,,  xxxiv.  234);  18,  Rammels- 
berg  (Pogg,  IvL  617);  19,  v.  Rath  (ZS.  G.,  ix.  226);  20,  Delesse  (Ann.  Ch.  Phys.,  ILL.  xxiv.); 
21,  Seneca  (G.  Beschr.  Baden,  1861-62);  22,  Delesse  (Bua  G.  Soa,  II.  viL  310);  23,  Laurent 
(Ann.  Ch.  Phys.,  lix.  108);  24,  Damonr  (Ramm.  5th  Suppl,  178);  25-27,  Haughton  (Rep.  Br. 
Assoc.,  1863,  56);  28-3«),  Smith  &  Brush  (Am.  J.  Sci.,  II.  xv.  211,  xvi.  44);  31,  0.  T.  Jackson 
(Am.  J.  Sd.,  II.  xliL  1()7);  82-35,  Deville  (0.  R.,  xix.  46,  £t  Geol.  Teneriffe,  1848);  86,  Forch* 
hammer  (Skand.  Nat.  S.  Stockhohn,  1842);  37,  Fouqu^  (Ramm.  Min.  Ch.,  614);  v.  Hauer  (Verb. 
a.  Reichs.,  1867,  60);  89,  40,  A.  Streng  (Jahrb.  Min.  18ti7,  587): 


Si 

M 

Fe 

% 

Oa 

^a 

& 

A 

I.  Danviks-ZoU 

63-70 

28-95 

0-50 

0-66 

2-05 

8-11 

1*20 

— =  100- 1 6  Berzelius. 

2.  Ytterby,     " 

61-55 

23-80 

0-80 

3-18 

967 

0*38 

=99-38  Berzelius. 

3.  Sala,          " 

69-66 

23-28 

1-18 

0-36 

6-17 

5*61 

1-75 

1-U2,  und.  0'82=98-86  a 

4.  Arendal,    " 

63  61 

2309 

0-77 

2-44 

9-37 

2-19 

=101-37  Hagen. 

6.      "     jnoh. 

62-70 

23-80i'e  0-6-i 

0-02 

4*60 

8-00 

1-05 

— =100*79  Resales. 

6.  Ajatzkso'a,     Ural  61*06 

19-68 

411 

105 

2-;6 

7-66 

3-91 

=99-62  Francis. 

7.  Schaitansk,       " 

64-25 

22-24 

0-64 

1-14 

2-5  T 

7-98 

1-06 

= 99-7  G  Bodemann. 

8.  Emerald  mme,  '* 

60-63 

26-36 

0*40 

0-25 

415 

6*60 

1-17 

=98*55  Jevrcinof. 

».  Kimito,  iiuL,  red 

63-80 

21-31 

.^  — 

0-47 

1204 

1-98 

=99-60  Chodnef. 

10.  Rtkaranta       " 

6097 

25-40 

0-39 

6-36 

6-38 

0*66 

=100-16  Jevreinof. 

11.  Tvedestr*d,  SunsL  6180 

23-77 

0-86 

4-78 

8*50 

1-29 

— =100  Scheerer. 

12.  Near  Freiberg 

62-97 

28-48 

0-61 

0-24 

2-83 

7**24 

2*42 

=99-69  Karsten. 

18.  Marienbad,  Boh. 

63-20 

23-50 

0-31 

0-25 

2-42 

7*42 

2*22 

=99-32  Kersten. 

14.  Zmin,            *' 

63-16 

2816 

300 

9-72 

0-17 

0-79=100-00  Hauer. 

16.  Yisembach 

63*88 

22-27 

0-61 

ir. 

8*46 

6*66 

1*21 

1-70=98-68  Delesse. 

16.  Boden 

61-96 

22-66 

0-36 

0-10 

2-02 

9*43 

8-08 

^,  Sin  0-40=100  K. 

17.  Flensburg,    SiL 

64-fiO 

22-84 

— - 

412 

901 

—^ 

=97*77  Wolff. 

18.  Warmbrunn,  " 

[63  94] 

23-71 

<r. 

tr. 

2-52 

7*66 

2-17 

=1U0  Ramm. 

19.  Albula,  Grisons 

62-01 

21-16 

2*64 

0-78 

3-53 

6-94 

438 

=100-29  Rath. 

20.  Mer-de-Glaoe 

63-26 

23-92 

ir. 

0-32 

3-23 

6-88 

2-81 

,»n<r.=99-9l  D. 

21.  Goggenau 

63-63 

22-52 

0-44 

3-86 

8*39 

2-29 

— =101-12  Seneca. 

22.  QuenasL  Belg. 

6370 

22-64 

0-53 

1-20 

1-44 

6-15 

2-81 

1-22=99-69  Delesse. 

23.  Ari^ 

62-60 

24-60 

001 

020 

3-00 

8*90 

_- . 

=99-40  Laurent 

24.  Elba 

62-80 

2200 

0-44 

_- . 

4-86 

8*20 

0-94 

=98-74  Damour. 

25.  Garvary  Wood,  I 

60-66 

24-40 

0-40 

0-04 

5-96 

6*46 

1-76 

=99-58  Haughton. 

2fi.             ?              *' 

69-28 

22-96 

1-94 

0-21 

4-65 

6-48 

2*38 

,  ftn  0-32=98-32  H 

27.  Enader,          " 

62-40 

23*60 

008 

6-62 

7-04 

1-6H 

1-08=100-25  S.&B. 

28.  Unionville,  Pa.  (1)  64*27 

21-21 

tr. 

0-58 

0-81 

10*94 

1-36 

29.  Danbury,  Ot      d) 6376 

22-56 

«r. 

tr. 

8-09 

9*72 

0-66 

0-26=99-94  a  &  B. 

80.  Haddam,    *'      (|)  64*26 

21-90 

tr. 

2-16 

9*99 

0-50 

0-29=99*09  a  &  a 

8U  Chaster,  Mass. 

62-00 

24-40 

0-70 

8-60 

8-07 

l*00-99'67  J&ckson. 

Digitized  by  GoOQIc 

818 


OXTOKK  oouKnmss. 


a 

S) 

Pe 

Mg 

Ca 

Ka- 

& 

ft 

32.  Tonnriffe 

62-97 

22-29 

0-64 

2-06 

8-45 

3-69 

=100l>e?illa 

88. 

63-81 

21-98 

0-66 

I'lO 

9-46 

2  99 

— zrlOODeTflle. 

84.        " 

62-54 

22-49 

0-41 

218 

7-84 

4-54 

— =100DeviUe. 

8fi.        " 

61-55 

2203 

0-47 

2-81 

7-74 

8-44 

— =9804  DevUk. 

86.  HafnefiordUe 

61-22 

23-32 

2-40 

0-36 

8*82 

2-56 

ir. 

=98-68  Forohh. 

87.  L.  Laach 

63-6 

22-1 

1-8 

0-8 

8-9 

8-4 

=100Fouqu4 

38.  Schemnitz 

69*49 

23-88 

.— 

6-20 

4-86 

4-09 

0-99— 99-01  Hauer. 

89.  Ejff hauser  Mts. 

60-94 

24-2-i 

1-66 

tr. 

3-94 

7-65 

0*95 

0-79,  Sr<r.=  100-16  a 

40. 

6001 

21-66 

1-54 

0-68 

515 

7-08 

1-37 

2-59,  Ba,  Sr,  Li,  (r.= 

10008  Strong 

A  browDiBh  feldspar  iVoiA  Borodin,  Unland,  afforded  8.  7.  Waltershausen  (Viilk.  Great.,  26)  3i 
63-20,  Xl  18-41,  Fe  0-20,  Ag  0  87,  Oa  0-11,  Na  0-52,  Jt  14-41,  fl  0-67  =9829.  It  maj  be  an  or 
thoclase.    6. =2 -583.    No.  9  may  be  mainlj  aJbUe,  judging  ih>m  the  amount  of  soda. 

In  anal  8,  G.=2-69;  8,G.=2  656;  9,  G.=2-63;  ll,a=2-656;  12,  G.=2-65;  18,G.=2-631 
16,  G.=2-66-2  68,  in  mica  schist;  17,  G.=2-651;  19,  G.=2-72,  ign.=l-05;  24,G.=2-662;  28 
G.=2-61 ;  81,  G.=2-686,  H.=7'5,  granular  with  emery;  33,  G.=2-694;  34,  G.=2-68— 2-69,  ia 
trachyte;  35,  G.=2'592,  in  trachyte;  37,  G.=2-56,  in  lava;  88,  G.=2-635;  39,  40,  in  dioryte^ 
G.= 2  63—2*64 ;  NoB.  1  to  81,  in  metamorphic  rocks,  granite,  gneiss,  porphyry,  syenite,  and  dioiyte; 
82-87  in  lavas  or  volcanic  rocks. 

Some  of  tlie  analyses  vary  from  the  oxygen  ratio  1:8:9  toward  1:3:12,  and  Scheerer  in  the 
Handw.  Ghem.  of  Liebig,  Poggendorf,  etc.,  makes  intermediate  varieties,  shading  into  both  albite 
and  orthoclase,  one  called  by  him  oligoclaae-aibUe,  the  other  oligoclase-crihodcLse — see  under  orQuh 
close  and  aibiie.    But  as  explained  elsewhere,  these  probably  arise  from  mixture. 

Other  analyses:  from  Ytterby,  Haughton,  Q.  G.  J.,  xviii  412;  from  Dockweiler,  in  the  Eifel, 
A.  Strong,  B.  H.  Ztg.,  xxiii.  53 ;  from  granite  of  the  Ockerthal  and  of  Meineckeburg,  Fuchs,  ib. 

Pjrr.,  etc. — B.B.  fuses  at  3-5  to  a  clear  or  enamel-like  glass.   Not  materially  acted  upon  by  adds. 

Obs.— Occurs  m  porphyry,  granite,  syenite,  serpentine,  and  also  in  different  eruptive  rocks. 
It  is  sometimes  associated  with  orthoclase  in  granite,  or  other  granite-like  rock.  Among  its 
localities  are  Danviks-Zoil  near  Stockholm ;  Ximito  in  Finland,  forming  with  quartz  and  mica  the 
granite  containing  columbite ;  Pargas  in  Finland ;  Ari^ge  and  Arendal,  with  calcite,  epidote,  etc., 
crystals  sometimes  2  or  8  in.  long ;  Schaitansk,  Ural,  greenish,  in  a  gangue  of  quartz  and  mica 
and  yellowish- white  feldspar ;  in  gneiss  of  the  Schwarzwald  of  Goggenau,  north-east  of  Baden 
in  syenite  of  the  Yosges ;  in  a  micaceous  dioryte  (called  kersantyte)  at  Visembach  in  the  Yosges 
in  protogine  of  the  Mer-de-Glace,  in  the  Alps ;  in  euphotide  at  Lavaldens,  Department  of  laere 
at  Albula  in  the  Grisons ;  in  a  dark  green  porphyry  at  Quenast  in  Belgium ;  in  mica  schist  at  the 
£merald*Mine  of  the  Urals,  and  at  Boden  near  Marienberg;  in  the  amphibolyte  of  Marienbad,  Bo- 
hemia; in  a  green  porphyry  (oligodase-porphyry  of  Rose),  near  Elbingerode  in  the  Harz;  m  dia* 
base  of  the  Uarz ;  the  Fichtelgebirge ;  Ghalanches  in  Allemont  and  Bourg  d'Olsans ;  as  sutuUme 
at  Tvedescrand  in  the  Christiana-fiord,  Norway ;  at  Hitteroe,  Lake  Baikal ;  at  the  North  Gape, 
near  Hammerfcst ;  in  Donigal,  Ireland,  in  granite,  with  orthoclase,  etc. ;  in  Iceland,  colorless,  at 
Hafnefjord  {hafnefiordite).  The  oligodase-porphyry  is  called  oligophyre  by  Goquand;  near  St 
Raphael  in  the  Dept.  of  Yar,  in  France,  a  rock  of  this  kind  has  a  beautiful  turquois-blue  color,  ia 
very  hard^  and  encloses  crystals  of  oligodase ;  G.=2'61.  In  lavas  and  trachyte  (oli(focla8e4ra' 
chyte)  at  Teneriffe,  and  in  the  Eugauean  Mts.  near  Padua ;  in  the  domyte  (trachyte)  of  Puy  de 
Dome ;  in  doleryte  at  L.  Laach ;  in  pumice  at  Arequipa  in  Peru ;  in  obsidian,  with  sanidio,  at 
Zimapau  in  Mexico. 

In  the  United  States,  at  Union ville.  Pa.,  with  euphyllite  and  corundum,  G.=2-61 ;  also  at  Dan* 
bury,  Ct,  with  orthodase  and  danburite ;  Haddam,  Gt.,  often  transparent,  with  iolite  and  blade 
tourmaline ;  Mineral  Hill,  Delaware  Go.,  Pa.,  called  moonstone ;  at  Orange  summit,  N.  Hamp., 
slightly  greenish,  and  pearly;  at  the  emorj''  mine^  Chester,  Mass.,  granular,  with  H.=7*5, 
&.=2-586;  at  Dixon^s  quany,  Del 

Named  in  182G  by  Breithaapt  from  dXiyos,  litUef  and  rXao),  fo  deave,  Berzelius  had  previously 
(in  1824)  recognized  it  as  anew  mineral  from  specimens  from  Danviks-Zoll;  and  he  allerwaid 
named  it  natron-spodumene  (soda-spodumene). 

Alt. — Occurs  altered  to  kaolin  and  natrolite.  The  change  to  kaolin  takes  place  mora  easily  than 
m  orthoclase,  as  shown  by  the  longer  resistance  of  the  latter  when  both  occur  in  the  same  rook 
(Laspeyres,  Z&  G.,  xvL  387). 

316.  AIiBITZI.    Feltspat  hvit  pt  TToAL,  65,  1747.    Feldspath  pL,  Sdiorl  blanc  pt,  de  Lisk^ 
Orist,  a  409,  PL  v.,  1 15, 16, 1783.    KrummUatteriger  Feldspath  Redenberg,  Afh.,  i  113, 180a 
.lUbit  Cfahn  di  Ben^  Afh.,  iv.  180, 1815.    Tetartin  BreUh^  Ohar.,  1823.    Soda  Feldspar. 
Tab.  inirocL  a§  apeeiea.    dcavelandite  (fr.  Chesterfield)  Brooke^  Ana  PhiL,  IL  ▼.  381, 1828 
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Periklln  BreUh.,  Char.,  1823;  Poridme.    Hyposklerit  (fr.  Arendal)  BreiOu,  Schw.  J.,  iii  31(\ 
1830.    Peristerite  (fr.  Perth,  Gan.)7Aom.,  Pha  Mag.,  III.  zxii.  189,  1843.    Olafit  Breith.^  B.  H 
Ztg.,  XXV.  88=01igoklas-Albit/Sic/i««rcr,  Pogg.,  Ixxxix.  17. 
Felsite,  Petrosilex,  or  Helleflinta  pt,  Swed.    Adinole  (fr.  Sala)  BeucL^  Tr.,  u.  126,  1832. 

Triclinic. 

/A  7^=120*' 47'  (?  A  2-z,  ov.  H=97°  54'    i-J  A  i-8=149°  35' 

O  A  a,  ov.  2-r,=93  36  0  A  |=150  3  i-t  A  i-5'=149  38 

<?  A  H  ov.  2-i,=86  24  i-iAr=113  41  7' A  r=123  6 

O  A  7^=114  42  i-i  A  1=120  11  I A  1=125  3 

O  A  7=110  50  U  A  7=117  53  2-J  A  2-t'=90  4 

O  A  2.r=136  50  a  A  7=119  40  T'  A  2-t=138  34 
O  A  2-1=133  14 
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Observed  Planes.    Add  }'. 


Poridine. 


Middletown,  Gt 


Boo-tonm^  Savoy. 


Boc-tonm^  Savof. 


Cleavage : 
1.  Compositi 


(?,  irt  perfect,  the  iBrst  most  so ;  1-t  sometimes  distinct.    Twine: 
ition-face  t-?,  axis  of  revolution  normal  to  i-I,  the  most  common. 
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f.  301.  2.  C.-face  and  revolution  the  same,  but  (f.  307)  the  two  halves  bj 
mutual  penetration  crossing  along  a  medial  vertical  line,  so  that  the  right 
quarter  in  front  is  continued  in  the  left  quarter  behind,  and  the  left  in 
front  in  the  right  behind,  the  upper  and  under  planes  0  meeting  in  a  reen- 
tering angle,  and  the  2-i  on  either  side  in  a  salient  angle — making  an  in- 
tersecting twin,  having  the  aspect  of  a  double  twin  of  four  crystals  in  which 
the  two  diagonally  opposite  are  alike  in  position.  3.  C.-face  the  same,  but 
axis  of  revolution ^araS^  to  i-u  and  vertical,  producing  the  form  in  f.  304, 
the  planes  0  and 
(the  plane  angle  of 

and  that  which  the  ^^^^- o  /  ^        f 

31^ ;  also  exemplified  m  the  double  twin,  f.  308,  the  two  halves  of  wliich 
are  twins  like  f.  307 ;  may  be  right  or  left-handed,  according  to  which  half 
is  revolved;  also  in  other  similar  double  twins  (fr.  Middletown,  Ct.),  in 

which  the  two  halves  are  like  f.  305.  4. 
C.-face  parallel  to  <?,  and  revolution  on  a 
horizontal  axis  normal  to  the  shorter  diago- 
nal of  (9,  as  in  f.  309 ;  the  twin  right  or  left- 
handed,  according  as  the  part  revolved  is  the 
upper  or  lower.  5.  The  last  kind  (4),  com- 
bined with  the  first  (1),  making  double  twins. 
Also  massive,  either  lamellar  or  granular; 
Pendmo.  ^j^^  lamiuflB  sometimes  divergent;  granular 

varieties  occasionally  quite  fine  to  impalpable. 

H.=6-7.     G.=:2-59-2-65 ;   2-612,  Finbo,  Eggertz;   2'619,  Broddbo. 
Lustre  pearly  upon  a  cleavage  face ;  vitreous  in  other  directions.     Color 
white;  also  occasionally  bluish,  gray,  reddish,  greenish,  and  green;  some- 
times having  a  bluish  opalescence  or  play  of  colors  on  0.    Streak  uncolored 
Transparent — sub  translucent.     Fracture  uneven.     Brittle. 

Oomp.,  Var.— 0.  ratio  1  :  3  :  12;  (Jlffa'+f  3kl)*Si'  +  6Si,  orwithliBlf  theexcessof  sflicabaaia 
—Silica  68-6,  alumina  19*6,  soda  11*8=100.  A  amall  part  of  the  soda  is  replaced  usually,  if  nol 
always,  by  potasli,  and  also  by  lime.    But  these  differences  are  not  externally  apparent 

Var,  1.  Ordinary,  (a)  In  crystals  or  deayable  massive.  The  angles  vary  somewhat,  especially 
for  plane  /' ;  /A/'=r22*'  15',  &.  Rose;  121"  45',  Marignac  and  Descloizeaux,  as  mean  of  many 
measurements  of  St.  Gothard  crystals ;  0  A  /' = 1 1 5"  5',  Rose ;  1 14"  62',  M.  and  D.  (&)  AvmUtrine', 
similar  to  avcnturino  oligoclase  and  orthodase.  (c)  Moonstone;  similar  to  moonstone  under  oligo- 
daso  and  orthoclase.  F&risieriie  is  a  whitish  adularia-like  albite,  slightly  iridescent,  having  G.= 
2 "626 ;  named  from  ncpiarcpd,  pigeon^  the  colors  resembling  somewhat  those  of  uio  neck  of  a  pigeon, 
(d)  Pericline  is  in  large,  opaque,  white  crystals,  short  and  broad,  of  the  forms  in  fig.  3()«,  309. 
G.c=2-C4l  ;  /A/' -120"  H7',  Breith. ;  from  the  chloritic  schists  of  the  Alps. 

(e)  HyposcleriU  is  blackish-green,  from  Arendal;  H.=:6-5 ;  6.=2'63~2-66;  it  contains,  accord- 
ing to  Rammelsberg,  6  p.  a  of  pyroxene.  Hermann  figures  (J.  pr.  Ch.,  xlvi.  396)  a  crystal  having 
the  planes  and  nearly  the  form  of  f.  302.  Named  from  'vrJ,  tmdir,  exXriffOiy  hard^  with  reference  to 
the  inferior  hardness. 

(/)  Lamellar;  cleaveiandite ;  a  white  kind  found  at  Chesterfield,  KasB.,  and  namod  after  Dr.  P 
Cleaveland,  the  mineralogist 

2.  Compact;  albiiic  felsite ;  smooth  on  surface  of  fracture,  whitish,  grayish,  or  reddish-gray  in 
»lor,  and  very  tough.    H. = 6*5 — 7  -5 ;  G. = 2*6 — 2 '66.    See  also  under  Ougoclasb. 

Analyses;  1,  G.  Rose  CGilb.  Ann.,  Ixxiii.  178) ;  2,  Tcngstrom  (Ann.  Phil,  1824);  8,  Stromeyer 
'Untersuch.,  300);  4,  Laurent  (Ann.  Ch.  Phys.,  Ix.);  5,  Thaulow  (Pogg.,  xlil  671);  6,  Brooki 
;Pogg.,  Ixi.  892) ;  7,  Abich  (B.  H.  Ztg.,  i.) ;  8,  Erdmann  (Jahresb.,  xxL  192) ;  9,  Abich  (Pogg.,  IL 
520);  10,  C.  G.  Gmelin  (Pogg,  vii.  79) ;  11,  Kersten  (Jahrb.  Min,  1845,  648);  12,  Diday  (Cryst. 
fh>m  melaphyre  of  Agay,  Ann.  d.  M.,  v.  ii.  184,  193);  13,  Rammelsberg  (Pogg.,  Ixxix.  305);  14« 
Lohmeyer  (Pogg.,  Ixi.  390);  15,  Dcsdabissao  (Za  G.,  x.  207);  16,  Sdieidtauer  (Pogg.,  Ixi.  398) 
17,  Richter  (Pogg.,  Ixxxix.  17);  18,  Rube  (Za  G.,  xlv.  49);  19,  Redtenbacher  (Pogg.,  liL48)»  20. 
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81,  Brush  and  Weld  (Am.  J.  Scl,  II.  viii  390) ;  22,  T.  S.  Hunt  (Fhil  Mag.,  IV.  I  222,  Am.  J.  Sci, 
II.  xii.  212);  23,  P.  A.  Genth  (Am.  J.  Sci.,  II.  xxviil  249);  24,  K  H.  Twining  (Am.  J.  Sd,  II 
".  357);  25,  26,  Boye  &  Booth  (Proc.  Am,  PhU.  Soc,  il  190); 
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Zoblitz 
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AlbUe^  crysL 
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68-46 
67*99 
70-68 
68-4 
6900 
67-89 
[68-45] 
69-11 
68-23 
67-94 
68-70 
67-0 
67-62 


Sdiroibershau,  w,  (|)  68*75 


Oberhalbstein 
Snamm 
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Drebfeld,  w, 
Pennsylvania 
Unionville,  Pa. 

Peristeriie 
Calaveras  Co. 
Moriah,  N.  Y.,  gnh. 
Wilmington,  Pa. 


68-50 
6«-ll 
66-88 
66*99 
(1)67-20 
6G-65 
66-86 
66-80 
68*39 
67  01 
67-72 
65-46 


19*30 

19-61 

19-80 

20-8 

19-43 

19-24 

18*71 

19-84 

18-30 

18-98 

17-92 

19*2 

16-59 

18-79 

1811 

18-96 

19-90 

18*40 

19*64 

20*79 

21-89 

21*80 

1965 

19-42 

20*54 

20-74 


0-28 
0*70 
0-11 
0-1 


fig 


0-27 

0-62 

l-Ol 

0-48 

0-72 

0*8 

2.30 

0-54 


0-61 
0-18 
tr. 
0*51 


1*8 
1-46 
0*09 
0*66 
0-34  016 
0*39  0-39 
0-76»  0-21 

0*81 

0-52 

0-48 
0*20 


0-30 
0-41 
0-95 

0-54 


tr, 
0-34 
074 


Oa     iSTa 
0*68  [11-27] 
0*6«  11-12 
0*28     9-06 
0-2     10-6 
0-20  11-47 
0-81     6-23 
0*50  11-24 
ir.     10-98 
1*26    7*99 
0-16    8-99 
0-24  11*01 
1-2      7-2 
0-85  10-24 
0-51  10*90 
0-66[12*l7] 
3-72     9-24 
1-56  10-18 
0-90  12-10 
1*44    9*91 
9-36 
8-78 
7-00 
10-97 


2*05 
1*79 
2*62 
0-47 


0-3D  11-47 
0-78  10-65 
0-71     9-98 


ft 

— =100G.  Hose. 
— =100-08  Tengstrom. 
— =99-88  Stromeyer. 
— =100  Laurent. 

=100  10Thaulow. 

6*77=100*5.'>  Brooks. 
0*65,  Sin  <r.=10u  Abich. 
0*65,  3fln  fr-.  =  100*70  Erdmann. 
2*53=99*83  Abich. 
2-41,  ign.  0-36  =  100-26  Gmelin. 
1-18=99-77  Kersten. 
2*2=98-9  Didaj. 
0*51=98-8  Rammelsberg. 
1*21 =100-7  9  Lohmeyer. 
=100  Desdabissac. 
0-67=99-10  Scheidtauer. 

1  Mn  0-20,  il  0-25=99-65  B. 

0-74=100-10  Rube. 
1-67=  10007  Redtenbacher. 

=99-42  Brush. 

,  :a  0-48=100-27  Weld. 

0*58,  ign.  0-6=99-80  Hunt. 

<r.,   ign.  0-21  =  100-10  Genth. 
0-25,  ign.  0-24=99-73  Twining. 
0-16=100*19  B.  &  B. 
1-80=9997  B.  k  B. 


ft  As  inipurlty,  or  mainly  so. 


In  anal.  1,  G.=2-6l;  7,  G.=2-624;  9,  G.=2-595;  11,  G.=2-612;  12,  G.=2-478;  18,  G  = 
2-63;  14,G.=2-624;   18,  G. =2-61 ;  20,  G.=2'619;  24,  G. =2*633  Brush. 

Tlie  hyposclerile  (anal  13)  afforded  Hermann  (L  c)  Si  56*43,  ^1  21*70,  9e  0*75,  An  0*39,  Ce,  La 
2*00,  Ca  4-83,  Ag  3*39,  ft  2-65,  JJTa  5*79=99*80,  giving  the  abnormal  and  improbable  0.  ratio 
1:2:6,  which  Rammelsberg^s  later  analysis  appears  to  show  to  be  incorrect,  or  the  composition 
of  an  altered  form  of  it.    Its  inferior  hardness  would  indicate  tdteration. 

The  albite  from  Pennsylvania,  analyzed  by  Redtenbacher  (anaL  19),  is  called  oligoclase^biie  by 
Scheerer;  it  gives  the  0.  ratio  1*1  :  8  :  117.  He  applies  the  same  name  to  the  Snariim  feldspar 
analyzed  by  Richter,  which  he  says  has  the  external  form  of  scapolite,  and  G.=2'r)9;  oxygen 
ratio  1:3:11-3.  It  is  theolq/Ue.  That  of  Snaruro,  analyzed  by  Scheidtauer,  was  in  snow-white 
.crystals,  and  gave  1-2 :  3 :  11  8;  it  holds  an  excess  of  protoxyds,  owing  to  the  lime  present, 
which  may  be  a  result  of  alteration. 

Felsite  or  compact  feldspar  has  usually  some  free  sUica  disseminated  through  it  The  follow- 
ing are  analyses  of  some  kinds,  either  cUbile-felsile  or  oligoclase-felsite.  The  presence  of  lime  is  in 
favor  of  the  latter.  Adinole  is  probably  albitic :  it  is  reddish,  (Vom  Sala,  Sweden.  Amausite  Ger- 
hard has  been  considered  as  oligoclase  in  base ;  the  name  was  given  to  a  granulite  ( Weissstein) 
of  Namicst  in  Moravia.  The  analysis  here  cited  of  the  North  Carolina  mineral,  by  Gentb,  is 
in  the  Am.  J.  Sd,  IL  xxviil.  249 : 

ft 

=99-3  Berthier. 

0-32=99-20  Schnedermann. 
1-71,  Mn  ir.,  ign.  l-20=y9-45  G 
008,  ^  0-26  Svanberg. 
0-35,  ti  0-21  Svanberg. 
016,^1*12. 
See  under  Orthoclase  for  other  felsites. 

Pyr.,  etc. — B.B.  fVises  at  4  to  a  colorless  or  white  glass,  imparting  an  intense  yellow  to  Um 

me.    Not  acted  upon  by  acids. 

Obs-^Albite  is  a  constituent  of  several  rocks.    With  hornblende  it  constitutes  dioryk  or 
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greenstone.  It  occurs  with  orthodase  in  some  granite,  as  in  that  ofPoropej  s  ii'illar,  iind  in  sucL 
cases  is  usually  distinguishable  by  its  greater  whiteness.  It  is  common  also  in  gneiss,  and  some- 
times in  the  crystalline  schists.  Veins  of  albitic  granite  are  often  repositories  of  the  rarer  granite 
minerals  and  of  fine  crystallizations  of  gems,  including  beryl,  tourmaline,  allanite.  oolumbito,  etc. 
It  occurs  also  m  some  trachyte,  as  that  of  Montagna,  Island  of  PanteUaria;  in  phonolite,  at  Lan* 
gafjaU,  Iceland;  in  granular  limestone  in  disseminated  crystals,  as  near  Modane  in  Savoy. 

In  the  compact  condition,  felsite,  it  constitutes  the  base  of  alb'de porphyi%  a  rock  sometimes 
red  (as  at  Agay)  with  scattered  whitish  crystals  of  albite ;  also  the  same  of  some  spilyie^  as  at 
Frejus,  a  compact  grayish  rock,  containing  globules  of  carbonate  of  lime,  the  base  of  whicli,  aicy 
cording  to  Diday,  is  70  p.  a  albite ;  also  of  some  granulyte  or  tceisssiein  (white  stone). 

Many  localities  of  albite  are  mentioned  above.  It  occurs  with  epidote  and  garnet  at  Arcndal; 
with  eudialyte  and  hornblende  in  Greenland. 

In  the  United  States,  in  Maine^  at  Paris,  with  red  and  blue  tourmalines.  In  Mass.^  at  Chesterw 
field,  with  the  same  minerals,  in  lamellar  masses  (clcaTelanditeX  slightly  bluish,  also  fine  granular, 
and  rarely  in  small  crystals;  at  Goshen.  In  New  Ilamp.^  at  Acworth  and  Alstead.  In  Conn.^  at 
Haddam,  with  chrysoberyl,  beryl,  columbite,  and  black  tourmaline;  at  the  Middletown  feldspar 
quarry,  in  fine  transparent  or  translucent  crystals  (fig.  305);  at  Monroe,  a  fine  granular  variety 
containing  beryl.  In  N,  York^  at  Granville,  Washington  Co.,  white  transparent  crystals ;  at  Moriah, 
Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  and  resembUng  green  diallage.  In  Penn.^  at 
Unionville,  Delaware  Co.,  a  granular  variety  is  the  matrix  of  the  corundum  (see  anals.  )iO  and  21)^ 
having  the  hardness  of  quartz  (7 — 7*25).  It  had  been  taken  for  indianite.  A  similar  variety, 
equally  hard,  is  found  with  idocrase  at  Sanford,  Maine.  In  CaUformOf  Calaveras  Co.,  with  native 
gold  and  auriferous  pyrites. 

In  Canada^  in  fine  crystals,  at  the  Suffield  silver  mine,  near  L.  Massawippi,  N.K  of  L.  Mem- 
phremagog. 

The  name  Atbiie  is  derived  (torn  albuSf  white,  in  allusion  to  its  color,  and  was  given  the  species 
by  Gahu  and  Berzelius  in  1814. 

For  recent  observations  on  cryst,  DescL  Min.,  L  317;  Hessenberg,  Min.  Not.,  No.  i.,  ii.,  v.; 
Q.  Rose,  Pogg.,  czxv.  457,  cxxix.  1.  Figs.  307-309,  are  from  Rose's  papers.  The  twin  form  of 
fig.  804  occurs  at  Middletown,  Ct 

For  AUer-edforms  and  Artificial  oBnte^  see  under  Obthoolasb. 

ZTGADirE  BreiiJi.  (Pogg.,  Ixix.  441).  Zygadite,  according  to  Descloizeaux  (Min.  L  826),  Is  prob- 
ably albite.  Occurs  in  thin  tables,  whidi  are  twins,  appearing  like  the  twin  crystals  of  Bon- 
homme  and  Modane.  Translucent  or  milky.  In  lustre  and  hardness  like  albite.  Color  yellow- 
ish-white, to  reddish.  G.=2-611 — 2*612,  Breith.  Plattner  obtained  in  his  trials  indications  of 
silica,  alumina,  and  lithia,  and  no  water.  Found  with  milky  quartz,  stilbite,  and  blende,  in 
fissures  in  argiUyte,  at  Andreasberg  in  the  Harz.  It  was  named  from  (vyaJ^v,  in  pain,  or 
twinned. 


816.  ORTHOOIiASB.  Silez  ex  eo  iotu  ferri  facile  ignis  elicitur--ex  cabis  aliisque  figuna 
intersectis  oonstans,  Agric^  Fobs.,  814,  1546.  Fel^Spat,  Spatiun  pyrimachum  (yab.  album,  dn« 
ereum,  rubrum),  WaH,  Min.,  65,  1747.  Fultspat,  Spatum  sdntillans,  OnmsLj  60,  1758.  Feld- 
spath  Germ.,  Dr.  Feldspar  En^.  Felspar  bad  orihogr,  Feldstein  JBdusnu,  Handb.,  628, 
1818,  Orthose  ff.,  Tr.,  iv.  1801,  in  Index  alone,  p.  394,  4to  edition.  Adular  Breiih.,  Char.,  36, 
1820.    [In  the  preceding,  the  whole  ffroup  of  feldspars  is  included  in  the  one  species.] 

Feldspatli  (Albite  excluded)  BenL,  1816,  N.  Syst  Ifin.,  1819.  Feldspath  (Albite,  Labradorite, 
and  Anorthite  excl.)  G.  Bode,  Gilb.  Ann.,  Ixxiiu  178,  1828.  Orthoklas  (icL  ezcL)  Bi-eiOu,  Char., 
1823;  (id.  +  OiigoklaB  excL)  Breilh^  Pogg.,  viiL  79,  1S26.  Potash-feldspar.  Kalifeldspath 
Germ. 

Yab.  inirod.  aa  sp.  Adulaire  Pinif  Mem.  Feldsp.,  Milan,  1783;  Adular  Germ.;  Adularia 
Engl;  Feldspath  nacr^.fi^;  Mondstein  var.  Feldspath,  TT^m.,  Ueb.  Cronst,  1780;  id. = Adu- 
laria Wem.,  Bergm.  J.,  375,  1789;  Moonstone.  Sanidin  Nose,  Ndggerath  Min.  Stud.  Qebw 
Niederrhein,  1808 ;  Glasiger  Feldspath  Klapr.,  Beitr.,  116, 1795,  and  others.  Necronite  ffayden. 
Am.  J.  ScL,  i.  306,  1819.  PAgmatolith  BreUh.,  Char.,  1823,  1832.  Murchisonite  W.  PhUiips, 
PhiL  Mag.,  IL  I  448,  1827.  RyakoUth  G.  Base,  Pogg.,  xr.  193,  1829,  xxviiL  143,  1833;  Rhj- 
acolite.  Valencianit,  Mikroklin  BreUK,  Schw.  J.,  Ix.  322,  824,  1830.  Exythrite,  PerUiite,  Thorn., 
PhiL  Mag.,  xxiL  188,  189,  1843.  Loxoklas  BreiOu,  Pogg.,  Ixvii  419 ;  Loxoclaso.  ChesterUII 
Seal,  This  Mi]^  678,  1860.    Felait  von  Marienberg  BreUfk,  Pogg.,  Ixrll  421,  Handb.,  MV 
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lMT=Pandoz{t  AviO^  B.  H.  Ztg^  xr7.  SS,  1866.  Febit  tod  Ko]da  <(L,  Hudb.,  538=HiiIdaii 
<!,  ib ,  39,  Oottait  tdl,  ib.  Weiseif^t  JbisKA,  Jahrb.  Min.,  1863, 896.  Lasur-Eeldspath  JT.  Nordeaik, 
Bn]].  Nat  Moscow,  xzx.  226, 1867. 

HallefliDta,  PetrosUoz,  Lapis  Corneas,  pi,  Omut,  ICn.,  67,  1768.     Fblsite.    Leelite  (fr 
Westmannland)  Clorfa^  Ann.  FhiL,  1818. 

Monoclinic.  C=63°  63',  7a  7=118°  48',  (?  A  14=153"  28' ;  a:i:e= 
0*844 : 1 :  1*5183.  Obeerved  planes :  0 ;  vertical,  I,  t4,  *-i,  *-* ;  clinodomes, 
l-l,  24,  64 ;  hemidomes,  i-«,  4-*,  i-»,  l-*,  |-*,  4-*,  2-»,  -2-t ;  hemioctahedral, 
i,l,2,-l,-2;3-*,4-i,-4r5;f8. 


0  A  f  »=145''  47' 
6>  A  1-1=129  41 
C>Afi=116  33 
(?  A  2-t=99  38 
0  A  -24=139 
<?  A  t4=116  7 
<?  A  4=150  63 
<?  A  1=124  42 


0  A  -1=146°  30'' 
0  A  2=98  4 
(?  A  »-»=77  31 
0  A  |4=161  36 
0  A  24=135  8 
<?  A  a=90 
0  A  7=67  44 
♦4  A  i-i=90 


U  A  t-i=150°  35' 

*-l  A  4-S=142  25 

i4  A  -4-i=130  60 

t-1  A  3-i=146  40 

7a  2-*=134  19 

7a  14=110  40 

1  A  1=126  14 

-1  A  -1=142  40 


Oleava^ :  0  perfect ;  i4  less  distinct ;  »4  faint ;  also  imperfect  in  tbo 
direction  of  one  of  the  faces  7.    Twins :    1.   Composition-face  i4,  axu 
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of  revolution  normal  to  t-i,  the  fonns  not  showing  the  composition 
externally,  except  sometimes  by  sutures.  2.  C.-face  i-t,  axis  of  rev- 
olution vertical,  producing,  with  the  form  in  f.  310,  the  twins  f.  314, 
315,  which  are  right-  or  left-handed,  according  as  one  or  the  other 
of  the  parts  is  the  one  revolved ;  with  the  form  in  f.  311,  the  planes  14 
and  0  nearly  coincide  in  the  twin.  3.  C.-face  2-t,  as  in  f.  321,  in  which 
the  prism  is  made  up  of  two  adjoining  planes  0  and  two  i4,  and  is  nearly 
square,  because  0  A  i-i=90%  and  0  A  24=135°  3' ;  7  A  7=169"^  28' ;  also 
the  same  in  a  twin  of  4  crystals,  f.  317,  each  side  of  the  prism  then  an  0: 
same  in  a  twin  of  3  crystals,  one  of  the  four  beinff  absent,  and  that  side  of 
the  prism  made  up  of  the  planes  i-t,  i-l ;  agam  the  twin  of  4  ciystaJa 
takes,  by  cross-interpenetration  of  each,  the  form  in  f.  322,  consisting  ap- 
parently of  8  crystals,  or  four  twins  of  the  kind  in  f.  321 ;  7  A  7=169^28', 
as  above.    4.  C.-face  (9,  f.  316. 

Often  massive,  granular;  sometimes  lamellar.  Also  compact  crvnto-crvs- 
talline,  and  sometimes  flint-like  or  jasper-like. 

H.=6~6*5.  G.=2-44— 2-62,  mostly  25— 2*6.  Lustre  vitreous;  on 
cleavage-surface  sometimes  pearly.     Color  white,  gray,  flesh-red,  common  ; 

{freenish-white,  bright  green.  Streak  uncolored.  Transparent  to  trans- 
ucent.  Fracture  conchoidal  to  uneven.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  the  clinodiagonal ;  acute  bisec- 
trix always  negative,  normal  to  the  orthodiagonal ;  inclined  at  18°  C,  in 
adularia,  according  to  Angstrom,  4°  6'  to  the  clinodiagonal,  and  112°  1'  to 
edge  7/7;  and  according  to  Descloizeaux,  at  22°  C.  these  angles  are  5°  18' 
and  110°  49'  for  the  red  rays ;  angle  of  divergence  in  adularia  of  St.  Gothard 
112°  to  123° ;  in  transparent  fi-om  Wehr  in  the  Eifel,  only  18°  to  21°,  with 
other  optical  peculiarities. 

Comp.,  Var.^O.  ratio  1  :  3  :  12 ;  (ilt*-f  f  £l)'Si*+6§i;  or  else  with  half  the  excess  of  silica 
basic;  =Silica  64*6,  alumina  18*5,  potash  16'9=100;  with  soda  sometimes  replacing  part  of  the 
potash.    The  orthoclase  of  Carlsbad  contains  rubidium. 

Tho  varioties  depend  mainly  on  structure,  yariations  in  angles,  the  presence  of  soda,  and  the 
presence  of  impurities. 

The  amount  of  soda  detected  hj  analyses  yaries  greatly,  the  ratio  to  the  potash  being  firam 
1  :  100  to  1  :  |.  But  recent  chemical  investigationa  have  shown,  what  Breithaupt  indicated  fh>m 
ocular  examination  in  1861,  that  some  of  the  sodiferous  rarieties  owe  the  soda  to  a  crystailine 
uimbination  of  the  orthoclase  with  alblte.  The  perthite  (see  beyond)  has  thus  been  found  to  oon- 
6i»t  of  thin  alternate  layers  of  these  two  feldspars.  How  far  this  explanation  extends  to  other 
sodiferous  kinds  remains  to  be  aacertained. 

The  variations  in  angles  are  large,  and  they  occur  sometimes  even  in  specimens  of  the  same 
locality.  In  crystals  of  the  kind  ^ed  chesterlite,  which  are  to  all  appearance  regular  and  undifl- 
tortod,  the  angle  /'  (right  prismatic  plane)  A  /(left  id.)  yaries  from  lil**  to  127",  according  to  the 
author's  measurements ;  and  other  angles  make  the  form  iriclinic^  0 Al and  0 A /'  sometimes 
differing  6",  one  bemg  110"  and  the  other  115";  while  twins  compounded  parallel  to  the  clino- 
diagonal section,  which  are  common,  proye,  by  the  absence  of  any  reentering  angle  on  the  base^ 
that  the  form  is  not  tricUnic  (although  so  made  by  Breithaupt,  who  refers  the  species  (B.  H.  Ztg., 
xviL  1 )  to  alblte).  The  crystallization  is  normally  monoclinic,  and  the  variations  are  simply  irreg* 
ularities.    There  are  also  large  optical  variations  in  orthoclase,  on  which  see  DescL  Min.,  L  :i29. 

The  variations  in  amount  of  soda  and  in  angles  have  led  Breithaupt  to  make  several  species 
out  of  the  species  orthoclase.  But  until  it  is  proved  that  crystals  of  certain  spodfic  angles  have 
uniformly  the  same  specific  chemical  composition,  and  further,  that  kinds  having  the  same  spedfio 
chemical  composition  wherever  occurring,  always,  when  crystallized,  present  the  same  angles, 
such  species  cannot  properly  be  recognized  as  distinct.  The  varieties  that  have  been  named  are 
the  following: 

Var.  1.  Ordinary.  In  crystals,  or  deavable  massive,  (a)  AdtiUma,  Transparent,  deavable, 
usually  wlch  pearly  opalescent  reflections,  and  sometimes  with  a  play  of  colors  like  labradorite, 
though  paler  m  shado.  Moonstone  (Hecatolite  DelameOk,  T.  T.,  IL  201,  fr.  'cxani,  the  moon)  belongs  la 
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part  here,  tbe  rest  being  albite  and  oligoclaae.     YtdendcmiUe^  from  tbe  silTer  mine  of  Valenciana 
Menoo,  is  adularia.    Breithaupt  finds  for  ordinary  orthodase  (which  he  calls  pegmaiolUe)  6.= 


2*6S9— 2*578  (B.  H.  Ztg^  zzy.  36).  Koksoharof  obtained  (Min.  BussL,  t.  115)  iVom  crystals  from 
the  Grisons,  Switzerland,  for  /a  /=1  18"  48'  20" ;  0  A  /,  acute,=67"  45'  50"-47' ;  0  A  /,  obtuse, 
=112"  12'  20"— 14'  10"  ;  O  A  U=129**  82'.  For  crystals  from  Zillerthal,  /A  /=118*  45i'-60' 
(mean,  118"  47'  21");  OaI,  acute,=67"  47'  20"-50'  (moan,  67"  47'  88");  OaJ;  obtuae,= 
112"  10'  20"-13'  (mean,  112"  12'  67");  0  A  l-t=129"  43'  10"-50'  (mean,  129"  42'  88').  He 
gives  as  tbe  calculated  results  for  adularia,  /A  /=118"  47'  and  61"  18' ;  0  A  J=67"  47'  20"  and 
112"  12' 40";   OAl-t=129"43' 26";   0  A  2-i=135*' 8' 39";   (7(0  A  f-i)=63"  66' 46". 

{b)  Sunstone,  or  ixvmiurinefeldspair  (Heliolite  DektrMih,,  T.  T.,  11.  200).  In  part  orthodase;  rest 
albite  or  oligodaso  (q.  t.). 

(c)  Neeronita.  A  deavable  feldspar,  fetid  in  odor  when  stmdc.  The  original  was  found  by 
Hayden  near  the  York  and  Lancaster  road,  21  m.  from  Baltimore,  in  granular  limestone,  and 
was  whitish  or  bluish  in  color.    Named  from  Mc^tf^,  a  corpse. 

{d)  Anuaonsiojie.    Bright  yordigris-green,  and  deavable. 

(e)  EryVarite.  Flesh-red,  from  amygdaloid,  near  Kilpatridc  Made  out  by  Thomson  to  contain 
3  p.  o.  of  magnesia.    Named  from  ifiuUpdf^  red. 

if)  Sanidin  of  Nose,  or  glasgy  fildsparj  including  much  of  the  Jce-tpar,  part  of  which  is  anorthite. 
Occurs  in  transparent  glassy  crystals,  mostly  tabular  (whence  the  name  i^om  triivis,  a  board)  in 
lava,  pumice,  trachyte,  phonolice,  etc.  Proportion  of  soda  to  potash  varies  from  1  :  20  to  2  :  1. 
A.  Mitscherlich  finds  in  some  kinds  0*79—2*33  p.  c.  of  baryta.  BhyacoUte  is  the  same;  the  name 
was  applied  to  glassy  crystals  fh>m  Mt.  Somma  fEIsspath  Wem,).  Hose  has  since  observed  (Kryst 
Ch.  Min.,  88)  that  tiie  specimen  he  analyzed  (Fogg.,  zzviil  148)  probably  contained  some  mixed 
nephelite,  and  that  the  mineral  is  orthodase.  Named  from  ^va(,  stream  (lava  stream),  and  Ai0o{,  »io7ie. 

iff)  ChesterlUe.  In  white  crystals,  smooth,  but  foebly  lustrous,  implanted  on  dolomite  in  Ghes* 
ter  Co.,  Penn.,  and  having  the  variations  in  its  angles  above  stated.  It  contains  but  little  soda. 
Twins  occur  with  composition  parallel  to  0,  and  also  parallel  to  both  0  and  i-i,  the  latter  appaiv 
ent  by  tho  meeting  of  stris  along  the  middle  of  an  0,  and  the  former  by  the  same  on  an  i^ 
Crystals  vary  from  a  line  in  breadth  to  1^  in.  G.= 2*531  SilUman.  Emi's  analysis  (This  Min.,  3d 
edit,  1»>50,  t>78)  is  erroneous,  and  therefore  not  dtod  here. 

{h)  MicrocUn.  Usually  in  deavable  masses,  whitish,  grayish,  or  reddish,  and  opalescent  The 
original  was  from  the  zircon-syenite  of  Fredoricksvam  and  Laurvig  and  Brevig,  Norway.  Brei- 
thaupt made  the  angle  between  the  two  deavage  planes  90"  22'— 90"  23',  instead  of  90";  and 
hence  derived  the  name,  from  mi«p<H,  UiUej  and  «Aivb>,  lineUM.  The  analysis  (No.  55)  gives  for  the 
ratio  of  ^a  to  &  8  :  2.  But  Breithaupt  has  since  referred  to  microclin  the  feldspar  of  Arendal, 
which  afiforded  him  the  same  angle,  but  yet  contains  but  a  trace  of  soda  (No.  22).  lie  also  refers 
here  a  feldspar  from  Kangerdluarsuk,  Greenland  (anal.  54),  which  is  near  the  first-mentioned  in 
composition,  and  gave  the  angles  OAi.i=90'  22',  Oa/=112"  9',  0  a/'=11S"  10',  0  A  1-1= 
129"  34',  U  A  /'=119"  13'  /A  /'=119"  4',  /A  i-i=121"  48' ;  also  the  feldspar  of  the  micaceous 
rock  (called  Miasqfte)  of  Miask  (Urals),  which  has  Na  :  K=l  :  1,  ^vith  an  excess  of  silica,  accord- 
ing to  an  unsatisfactoiy  analysis ;  also  a  Bodenmais  feldspar  of  gray  and  greenish  colors,  with  G. 
=2*575—2*594,  but  he  suggests  that  Kerndt's  analysis  (No.  56)  was  probably  made  on  a  mixture 
of  microdin  and  oligodase,  the  two  occurring  together;  while  Potyka found  Uiattho  green  variety 
(anal  25)  contained  little  soda.  Potyka  also  states  that  the  actual  form  was  triclinic,  and  that 
the  deavage  face  had  the  usual  stris  of  triclinic  fddspars;  but  Kenngott  observes  (Ueb.,  1861, 
73)  that  he  did  not  find  the  strise  on  a  Bodenmais  specimen,  and  H.  Fischer  none  on  the  feldspar 
of  the  sarcon-syonite.  Other  loa  reported  by  him  are:  Lewis  Oa,  N.  Y.,  with  black  pyroxene; 
Baveno  in  Italy ;  Lomnitz  and  Fischbach  in  Silesia,  of  red  color ;  Scholtzenberg  and  Kunersdorf, 
Silesia;  Olbem-hau  in  Silesia,  grayish-white,  0-.= 2*593;  Sforzella  in  Predazzo,  white,  G.= 2*596; 
syenite  of  tho  Plauen-Grund,  near  Dresden — an  extension  of  its  distribution  which  must  make 
It  easy  to  test  the  value  of  its  distinctive  characters. 

Notwithstanding  the  measurements  of  Breithaupt,  microdin  is  probably  monodinic.  Desdoi- 
iseaux,  after  optical  investigations  (Min.,  L  341),  refers  it  to  orthodase.  It  is  to  be  obEorved  that 
these  angles  were  obtained  from  kmds  having  little  soda  as  weU  as  others  having  much.  More* 
over,  loxodase,  in  which  the  amount  of  soda  is  still  larger,  is  monoclinia 

(t)  Loxodase.  In  grayish-white  or  yellowish  crystals,  a  little  pearly  or  greasy  in  lustre,  often 
laxge,  feebly  shining,  lengthened  usuallj  in  the  direction  of  the  dinoiiagonal.  0  A  7=112"  80', 
O  A  /'=  112"  60',  /A  /'=120"  20',  0  A  i-i  (deavage  angle)=90",  Breith.  G.=2*6— 2*62,  Plattner. 
The  analyses  find  much  more  soda  than  potash,  the  ratio  being  about  8:1,  but  how  far  this  is 
due  to  mixture  with  albite  has  not  been  nsoertained.  From  Hammond,  St  Lawrence  Co.,  N.  Y. 
Named  fh>m  \o^6i^  transverse^  and  cAa .«,  /  deave^  under  the  idea  that  the  crystals  are  peculiar  in 
having  deavage  parallel  to  the  orthodiagonal  section. 

0)  Breithaupt  has  added  still  other  names.  His  PcuradoxHiSt  from  tin  mines  near  Marienberg,  eta, 
has  (L  a)  iAr=119"0';  /a*-i'  =  120»  4u', /Ai-I  =  120"  20';  H.=6i— 6;  G. = 2*440— 2*45^; 
odor  fleBh*xed.    Contains  potash  as  the  alkali,  with  little  or  no  soda.    (^)  lEBs  Oottaiis  is  ths 
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grayiflh-white  orthodase  in  twins  fVom  granite  in  Oariabad,  BohemiB»  drde  of  Elbogen ;  b>  h.8 
triala  it  has  0.= 2 -6091 — 2-6098,  H.=6-6i,  and  /A/  about  120' ;  and  by  RoBsaler's  analj-aia 
(B.  H.  Ztg.,  zxY.  39)  it  contains  8  p.  a  of  soda  to  5  of  potash.  Bat  Redner  and  Bulk  havo  found 
(anal.  14,  16)  that  it  is  an  ordinary  potash-feldspar  with  over  14  p.  a  of  potasli,  and  has  Gt.=2'55 
—2-578.  (I)  His  Muldan  is  from  Mulda  near  Freiberg;  it  is  stated  to  have  f  Ai-i=117",  TAi-i 
-.\\6%  0A/=11C**-I16r,  OA/'=in';  G.=2-54-2-66.  MoU's  analysis  (No.  12)  shows  that 
it  is  common  orthodaso,  although  irregular  in  its  angles. 

(m)  Lazur/eldspcbr  (Lasurfeldspath),  a  feldspar  having  H.=6,  and  G.=2'69'r,  and  the  cleavage 
of  orthodase,  found  near  Lake  Baikal  with  lapis  lazuli. 

(n)  PerUiiU.  A  flesh-red  aventurine  feldspar,  consisting  of  interlaminated  albite  and  ortho* 
dase,  as  shown  beyond.    From  Perth,  Canada  East 

(o)  MurcMsaniie  is  similar  flesh-red  feldspar  to  perthite,  with  goM-yeUow  reflections  in  one  di« 
rection,  like  sunstone ;  and  stated  to  have  also  an  unusual  deavage  direction  besides  the  two  ob- 
served. From  Dawlish  and  Exeter,  England.  Named  after  its  discoverer,  Murohison  the  geologist 

Weissigite^  of  .Tenzsch,  is  in  small  whitish  or  reddish-white  twin  crystals,  and  is  fh>m  the  cavi- 
ties of  amygdaloid  at  Weissig  near  Dresden;  G.= 2-538—2*546.  L  Lea  has  named  (Proa  Aa 
Philad.,  May,  1866)  a  greenish  orthodase  fVom  Lenui,  Delaware  Co.,  Pa.,  '*  almost  without  deay- 
age,"  Unnilite;  other  specimens  of  the  same  locality,  pearly  and  duitinctly  deayable,  ddawarOe; 
and  a  dull  bluish-green  subtransparent  kind,  of  an  aventivine  character,  containing  minute  parti- 
des  bright  and  hexagonal  (hematite?)  from  Blue  Hill,  2  m.  N.  of  Media,  Pa.,  cassiniie.  These 
are  announced  only  as  vaiieties  of  orthodase;  but  their  distinctive  dmrbcters  are  not 
such  as  to  entitle  them  to  special  names.  There  is  no  place  in  the  8cmce  of  Mineralogy  fof 
names  so  given.  ^ 

2.  Compact  Orthoolasb  or  OBTHOOLASB-FEisrrB.  This  dypto-crystalline  yanety  is  common 
and  occurs  of  various  colors,  fVom  white  and  brown  to  deep  red. 

There  are  two  kinds  (a)  the  jasper-like,  with  a  subvitreous  lustre ;  and  (ft)  the  ceraUnd  or  waxMke^ 
with  a  waxy  lustre.  Some  red  kinds  look  closely  like  red  jasper,  but  are  easily  distinguished  by  the 
fusibility.  The  orthodase  differs  from  the  albite  felsite  in  containing  much  more  potash  than  soda. 
LetlUey  named  after  J.  F.  Lee,  is  a  deep,  flesh-red  variety,  of  waxy  lustre,  firom  Gryphyttan,  Swcdea 

The  Swedish  name  HaUeflinta  meaxis  false  fiinl 

A.  Proportion  o/aoda  much  less  Vian  (hat  of  potash;  from  i^r  ai^d  less  to  |. 

Analyses:  1,  VaL  Rose  (Scheerer's  J.,  viiL  244);  3,  Dflrre  (Ramm.  Min.  Oh.,  623);  »,  a  IX 
Hayes  (Pogg.,  cxiii.  468);  4,  Abich  (Pogg.,  IL  628,  B.  H.  Ztg.,  Jahrg.,  19);  5,  Schwalbe  (Kenng. 
Ueb.,  1861,  73);  6,  7,  Abich  (La);  8,  Plattner  (Pogg., xlvi  299);  9,  Brongniart  ft  Malaguti (Ann. 
d.  M.,  IV.  iL  465);  10,  Kroner  (Pogg.,  IxviL  421);  U,  Kersten  (J.  pr.  Oh.,  xxxvill72);  12,  MoL 
(Ramm.  Min.  Ch.,  624) ;  13,  Jenzsch  (Pogg.,  xcv.  304) ;  14, 15,  Redner  and  Bulk  (Za  G.  xviiu  394) ; 
16,  A  Streng  ^Jahrb.  Mia  1867,  541);  17,  v.  Hauer  (Kenng.  Ueb.,  1856-7, 106);  18,  10,  Delossa 
(Bull.  G.  Soc,  IL  X.  568);  20,  C.  Bischof  (Bisdiof,  Lehrb.  GeoL,  IL  2171,  2187);  21,  tt  Risse 
(Geol.  Beschr.  Baden,  1861);  22,  Jevremof  (Pogg.,  xlvil  196);  28,  Schultz  (Ramm.  Min.  Ch.,  628); 
24,  Jenzsch  (Jahrb.  Min.  1855,  8u0);  26,  J.  Potyka  (Pogg.,  cviii  363);  26-30,  Riditer  (Za  G,, 
xiv.  49,  53);  81,  Haughton  (Rep.  Brit  Assoc.,  1863,  5.%  Q.  J.  G..  xx.  269);  82,  Id.  (Pha.  Mag.,  IV. 
xxxii.  221);  83-.S5,  C.  W.  C.  Fuchs  (Jahrb.  Min.  1862,  787,  788);  36,  37,  Lasch  (v.  Dechen,  G. 
Besdir.  Siebengeb.,  Verb.  pr.  Rheinl.  Jahrg.,  9,  289);  38-39,  Lewinstein  (J.  pr.  Ch.,  Ixriii.  98); 
40,  Rammelsberg  (Min.  Ch.,  1003);  41,  F.  A  Genth  (KeUer  &  Tied.,  iil  486);  42,  Smith  A  Brush 
(Am.  J.  Sci.,  U.  xvl  42) ;  43,  44,  J.  D.  Whitney  (Am.  J.  Sci.,  IL  xv.  440,  xxviii.  16);  45,  46,  Boya 
ft  Booth  (Proc.  Am.  PhiL  Soc.  Philad.,  ii.  53,  Jahrb.  Min.,  1846);  47.  T.  S.  Hunt  (Rep.  G.  Can.,  1863, 
474);  48  Smith  ft  Brush  (Am.  J.  ScL,  H.  xvi  44) ;  49,  G.  F.  Barker  ib.  xxvi.  70). 

B.  Proportion  of  soda  to  potash  between  | :  I  and  2:1. 

60,  51,  G.  Gmelin  (Pogg.,  Ixxxi  818);  52,  53,  Scheerer  (Pogg.,  cviii  426);  64.  66,  Utendorfef 
(Breith.  B.  H.  Ztg.,  1868,  No.  6,  xviL  1 1) ;  66,  Kerndt  (B.  H.  Ztg.,  xvii.  11) ;  57,  Rube  (ZS.  G.,  xiy. 
53);  58,  T.  S.  Hunt  (PhiL  Mag.,  IV.  L  822,  Am.  J.  ScL,  IL  xiL  212);  69,  0.  W.  a  Pudis  (Jahrb. 
Min.,  186*2,  789);  60,  Heffler  ft  Joy  (Ramm.  Min.  Ch.,  626);  61,  G.  Bischof  (Lehrb.  GeoL,  L  a); 
62,  Abich  (1.  c.);  63,  G.  Rose  (Pogg.,  xxviiL  148);  64,  66,  Lewinstem  (L  c);  66,  Sohnabel  (Ramm. 
Min.  Ch.,  62tt);  67,  68,  G.  Bischof  (L  a);  69,  v.  Rath  (ZS.  G.,  xiL  44);  70-73,  T.  a  Hunt  (Rep. 
G.  Can.,  186.3,  476). 

C.  ProporUon  of  soda  to  potash  over  2  : 1. 

74,  76,  Smith  ft  Brush  (Am.  J.  ScL,  IL  xvL  43) ;  76,  Plattner  (Pogg.,  IxviL  419);  77,  P.  Sand 
borger  (Geol,  Beschr.  Baden,  Carlsrohe,  1861,  48);  78,  Delesse  (Ann.  Oh.  Phys.,  HI.  xxv): 

A.  Proportion  of  soda  much  less  than  that  of  potash;  fVom  ^  and  less  to  }. 

Si        £1       9e      %     Ca      ^a       &       ign. 

1.  Lomniti  taenia  66-76    17-60    1-76     1-25     —    12-00     — =98-26  Rose. 

2.  •*  "  67'01       8*60    0'86     0-19    0*56    20l     11*41     =100-63  DlkrtB. 

I.       **  **      fA   66*10  20*12  —    2*42    12*80     =  100*44  Hayef 
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Si       SI 

Pe    ttg  Oa    ^a     & 

i  St  Qolbard,  Adiu 

66*69  17*97 

1*34  1-01  18*99 

».          "         RWa 

64-62  18-50 

0*21  0-70  1-65  16*58 

6.  Bareno,  green 

65*72  18-57 

0-10  0-34  1-25  14-02 

7.  Siberia,  Amasu 

65*82  17-89 

0-80  0*09  0-10  2-81   1805 

8.  Mezioo,  Valenc 

66*82  17-58 

0-09 14-80 

64-00  19-43 

0-20  0-42   14-81 

0.  MHrienboi^,  rtUL 

66-43  1703 

0-49    1-03  0-91  18*96 

11.  FaroteDBtollei),  Sax. 

65-52  17*61 

0-80   094  1*70  12-98 

12.  Mulda,  Sax.,  bh,^. 

66-76  17*72 

0*82  3*66  12-05 

13.  Radeberg,  Rax.,  wh. 

65-24  20-40 

0-84   0-27  12-36 

14.  Carlsbad,  Uoina 

63-02  1828 

0-14   2-41  15-67 

15. 

66**23  18*26 

0-27    (r.    1*45  14*66 

16.  Kyffhiiaaer  Mta. 

62*75  17-71 

2-87     ir.    1*50  2-03  12*24 

17.  Braail 

63*84  19*24 

0*41  2*48  12*86 

18.  Chamouni,  wh. 

66*48  19-06 

0-63  2*80  10-52 

19.  Vosgoa,  rdh. 

64*26  19*27 

0*50  0-77  0-70  2-88  10-58 

20.  Schemnitz 

64*00  18-00 

0-58  0-31  0  78  0*79  16-43 

21.  Baden,  rdfu 

65*82  19-62 

0-15  812  11*66 

22.  AroDdal,  MicrocUn 

65-76  18-31 

1.20    «r.    14*06 

23. 

65-66  17-99 

1-60  1-64  18*74 

24.  TTewJi^-fo 

65-00  19-54 

1*61  0*19    12*69 

25.  Bodenmais,  ^,  Mier, 

.  6812  19-78  *el*51  0*13  0  66  2*11  12*57 

26.  Himmeirabrt,  ii7.     (}^ 

)  65-71  18*75 

Ir.    0*25  0-85  1-05  12*79 

27.  aiashutte,  red 

64-53  17-96 

1-31*  tr.    0-72    (r.    14*90 

28.  Eppcndori;  ioK 

65*00  18-76 

0*82  0*10  0*32  0*66  18-99 

29.  Churprinz,  nJA. 

65  10  17  41 

1  03  0-15  0*52  2-28  18*21 

30.  Kmanuel  Erbst,  rdh.  66*21  18*01 

1*87  0-18  0*98  8-87     8-99 

31.  Donegal  IroL         (J)  6320  18-64 

0-68  Oil  2*76  0*78  14*92 

32.  Greenland 

64-40  18-96 

1-Oi  0  14  0*45  2*86  18-07 

33.  Ockerthal,  tt^.,         (})  66*92  18*60 

278 1-81  2-56     7*83 

34.  Rehberg,  gnK         (1)65*53  20*62  fel'QO  018  0-46  8*26     7-95 
36.  Meinockeb.,  rd?L     (j^)  66-80  17-97  f'e2*91     ir.    0*52  8-67     7*58 

36.  Sutterbach,  Sanidin 

65-62  1716 

1-67    2*44  0-44  12-87 

37.  Scharfenberg,     " 

67-42  15-88 

2-83  0-15  2-77  0*43  10-66 

38.  Perlenhardt,       " 

66  26  17*62 

0-91  0*35  1-05  2-49  11-79 

39.  Drachenfela,        " 

65*59  16*45 

1-68  0-93  0-97  2-04  12*84 

40.             •*                 " 

65*87  18*53 

0-39  0-96  8-42  10*32 

41.  Davidson  Co.,  N.  0. 

65-80  20-20 

(r.     tr.    0*05  0-79  14-36 

42.  Chesterlite               (})  64*97  17*66 

0*50  0-27  0*61  1-69  14-02 

43.  lu  Superior,  rdk. 

66*70          18  68         0-8t)  8*58  ,  H*67 

44.           ^        red 

66-46  18*26 

0-57 0  66  16-21 

46.  Tucker's  Qu.,  Del,  w. 

66-24  19-02 

<r.    0*13  0*33  306  11*94 

46.  Wilmington.  Del,  g. 

66-51  17*67 

1-83  0-80  1*24  8*03     9*81 

47.  Argenteuil,  Oan.,  to. 

65*76  19*40 

0*46  0-69  13-60 

4a  DaubttiT,  Ot,  10.     (1)63*88  18-97 

0-20  0*70  3-78  11-19 

49.         *• 

64-26  18*80 

1-20  2-40  12-44 

*  Imparity,  or  mostlj  ao. 
B.  Proportion  of  soda  to  potash  between  | :  1  and  2  :  1. 

50.  FredericksVn,    Mier.  65*18 

51.  Laurvig,  **     65-9i) 

52.  Z'roon^SyenUe.       *'      66*03 

53.  "        "  "      66*68 

54.  Kangerdloarsak,   ^     66*9 

55.  Miask,  "  68*16 
66.  Bodonmais,           "     63*66 

57.  Hartha,  Eng.,  rdh.     66-69 

58.  Perthite,  66*44 
69.  Radantbal,  kp.  (}) 6605 
60.  Kostenblatt,  ^Sbn.  65-86 
01.  Ischia,                  **      67  09 


19-99 

19-46 

1917 

19*53 

17*8 

20-50 

17-27 

18-44 

18-85 

20*52 

19-41 

1888 


0-63 
0*44 
0-31 
0*52 
0*6 

feO-46 
1-28 
1-uO 
tr. 
0-48 
1-25 


0*48  7-08 

0-27  6-14 

0*20  6*83 

0-22  71 1 

0*6    6-5 

4-72 

2*28  0-39  5-18 
0*34  0-86  4-28 
0*24  0-67  5*56 

tr.  0-72  5*41 
0-87  0-55  4-06 
0-08  0*85  4-5E 


ign. 

=100  Abich. 

^.Ba  017  =  101-38  a 

=100  Abich. 

,»n  0-19,  Ca  <r.=:99*7l 

Ab. 

=99-29  Plaltner. 

[ri4]=10oB.  AM. 
— =99-85  Kroner. 

::=9U*55  Kersten. 

=100  MolL 

0*52,  LiO-71=100-38  J. 
— ,  Ba  0-48=100  Bednefi 

=99  87  Bulk. 

1-64=100-74  Streng. 
0-85=98-98  Hauer. 

=98*99  Delesse. 

0*40=9986  Delesse. 
0*54,  f  b  &  Ca  0*82=100*70 
Biscbof 
— =9977  Risse. 

=99*32  Jevreinof. 

=100-32  Schults. 

0*85,  Li  0*56=99*94  J. 

=99-87  Potyka. 

0*17=99*87  Eichter. 
0-45=99-67  Richter. 
0-22=99-87  Richter. 
0-89=  100*04  Richter. 
0  19=99*76  Richter. 
— =101*08  Haughton 

=100-41  Haughton. 

0-34=100*24  Fuchs. 

0H)9= 99-93  Fuchs. 

o*30=99-74  Puchs. 

— =10o  Lascb. 

=100Lasch. 

— =99*47  Lewinstein. 
— =100-40  Lewinstein. 
0*44=99-92  Rammelsberg 

=100*69  Gentli. 

0-65=100-:^ii  a  AB. 
0*70=99-58  Whitney. 

=100*14  Whitney. 

=99*72  B.  &  B. 

=99*89  B.  &.  B. 

0*25=100-14  Hunt. 
0-40=99-12  S.  ft  B. 
0-30=99-39  Barker. 


7*03  0*88=100-77  Gmelin. 

6-56  0*12=98*88  Gmelin. 

6-96  0-21=99-71  Scheerer. 

6-93  0*1 1  =  1 00-10  Scheerer. 

8-3  — =100-6  Utendorffor 

6-62  — =  1  ( »0  Utendurfler. 

10*66  ,  An  0*15  Kerudt 

7-48  =99-36  Rube. 

6*37  0-40=99*03  Hunt. 

6*96  0*19=99  85  Fiichs. 

9-32  =100H.AJ. 

7-58  =99*77  Biachot 
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Si      £1 

fb   Ag  C4   fra 

ft 

Ign. 

62.  Epomeo,  lichia,  Ban, 

66-7S  17-56 

0-81  1-20  1-23  4-10 

8-27 

=99-90  Abioh. 

63.  Eifel,6n^, 

66-80  18-81 

*-.     0-76  1*50  4  61 

7-89 

=99-86  BoM. 

64.    **     crysL           " 

66-60  16*69 

1-36  1-43  0-35  4-93 

8-44 

— =99-70  Lewinstna. 

65.  Pappelsberg,        " 

6608  17-87 

0-52  0-19  0-47  6  08 

8-86 

=  100-02  Lcwinstdft 

66.  Langenberg,        ** 

66-83  19-02 

0-52   0-76  7-32 

602 

— =99  97  SchnabeL 

67.           «»                «* 

68-18  18-38 

0-71  0-16  0-51  4-66 

7-15 

=99-70  Biscfaoll 

68.  BoMnaD,             '< 

67-90  19-25 

1-42  0-64  4-98 

5-36 

=99-49  BischoC 

69.  Ldwenberg          " 

690     19*7 

«r.     1-4     5-0 

5-8 

0-4=100-8  T.Bath. 

70.  Chamblj,     Can.,  iSiiw.  66-16  19-76 

0-95  5  19 

7-53 

0-55=100-12  Hunt 

71.  Broome  Mill.,   "     " 

66-70  20-80 

0-84  6-43 

6-52 

0-50=100-79  Hunt 

72.  Shefford  Utsu,  "     " 

65-15  20-55 

0-73  6-39 

6-67 

0-50=99-99  Hunt 

78.  lit  Eojal,       "     '* 

63-25  2212 

0-56  5-92 

6*29 

0-93=99-07  Hunt 

C.  Proportion  of  soda  1 

to  potash  over  2  : 1. 

74.  Loxoelaae 

66-40  19-48 

1-25  0-20  2-26  7-23 

2-76 

0-76=99-34  a  it  B. 

76.        " 

66-81  18-23 

0-67  0-30  1-09  7-81 

4-36 

0-20=98-96  B,kB. 

76.        " 

68*50  20-29 

0-67   8-22  8-76 

8-08 

^8i,P,fll-23=100^P 

77.  Lochwald,  w. 

66-87  19-95 

tr.    0-40   9-64 

3-42 

— =99-77  Sondbenger. 

78.  Dranafeld,  fflauy 

64-86  21-46 

«r.     —   tr.  10-52 

2-62 

^-=98-99  Delesse. 

In  anaL  5,  Q.= 2-5685,  colorless,  trl.;  6,  G.=2'555;  10,  G.=2-44?,  gangne  of  tinstone;  13) 
a.=2-548 ;  16,  G.=2*56,  in  diorjte ;  23,  G.=2-575 ;  24,  in  amygdaloid,  altered  laumontite;  26- 
30,  fh>m  the  Ersgebirge;  83,  O  =2-592,  0.  ratio  1  :  2-9  :  11-9,  in  granite  with  oligodase  and 
quarts,  Hars;  34^  a.=2-58,  0.  ratio  1  :  3*4  :  12*4,  Hars;  35,  6.=2  573,  O.  ratio  1  :  28 :  IH, 
Uarz;  36,  a.=2-60;  89,  a=2-547;  45,  a.=2-585;  46,  a.=2-608,  3  m.  fVom  Wihnington;  49, 
G.=2-58;  50,  G.=2-68;  54^  G.= 2-584 -2  598,  IVom  GreenUnd,  green;  55,  G.= 2  587-2*590, 
Breith.;  58,  G.=2*57— 2-58;  59,  G.=2'595,  0.  ratio  1:8-4:  12*5,  Haiz,  in  granite-like  gangne 
from  the  Gabbro,  with  oligoclase ;  60,  in  phonolite,  Bohemia ;  61,  lava  between  Lecco  and  Forio; 
63,  64,  G.=2-676,  from  Tolcanio  sand  of  Bookeskili ;  66,  67,  trachyte  oonglomerate  of  Langoobeig 
in  the  Siebengebiige ;  68,  trachyte  conglomerate  of  '*  Eleinen  Bosenau  "  In  the  Kebengebiige ;  69, 
from  doleryte  in  tiie  SiebeDgebirge,  G.= 2-567 ;  70,  from  porphyritic  trachyte;  71,  (h>m  granitoid 
trachyte ;  73,  compact  white  trachyte ;  77,  in  a  fine-grained  granite. 

Phillips,  in  an  imperfect  analysis  o{ murchisonUe  (Phil.  Mag.  ft  Ann.,  L  448^  obtained  .^i  68-6^ 
Si  16*6,  &  14-8.    The  mineral  came  from  Dawhsh,  and  is  evidently  orthodase. 

The  paihUe  afTorded  Gerhard  (ZS.  G.,  xiv.  151)  the  same  composition  as  obtained  by  Hoot, 
Tiz.:  &i  65*83,  ^  18-45,  Fe  1*72,  Oa  <r.,  ^a  506,  &  8-54,  ign.  0-32=99*92.  But  he  found,  fat' 
ther,  that  it  was  divisible  into  thfai  reddish  and  whitish  hiyers,  which  were  respectiTely  ortbodue 
and  albite.    These  layers  afforded  him  (L  a) : 

§i  Si  9e        Ca        fTa  & 

1.  Bed  layers,  OrftoebiM     65-36        18*27        1-90        tr.        2*25        12*16=99-94 

2.  White  layers,  AWUe        67-23        18-52        1-47        tr.      ^  8-50  3-34=99*06 

Thus  proving  that  the  supposed  soda-orthodase  is  really  an  intercrystallisation  of  two  homoDo 
morphons  species;  and  suggesting  that  other  similar  auonuilies  among  the  fbldspars  may  bsre  in 
analogous  origin.    The  0.  ratio  in  Na  1  is  0*94  :  3  :  12-49;  in  Ko.  2,  0-96  :  3  :  12-09. 

An  orthodase,  monodinic  in  crystals  and  cleavage,  fr.  the  nophelin-doleryte  of  Yogelsgebiige^ 
aiTorded  A.  Enop  (Jahrb.  Min.  1865,  687)  Si  59-69,  Si  2104^  Fe  2-27,  Mn  tr.,  ttg  tr^  Ca  0-9S, 
ffa  6*55,  t.  8-61,  Ba  2-27,  Sr  0*36,  ti  <r.=l01-74.  The  mineral  is  remarkable  for  tlie  smaH 
amount  of  silica,  large  of  alumina,  and  the  presence  of  baryta.  The  peculiar  constitution  may  be 
a  result  of  partial  alteration,  or  of  crystallinio  mixture;  which  is  true  is  not  ascertained.  It  ii 
Intermediate  between  orthodase  and  hyalophane. 

The  foUowing  are  anatyses  of  diflbrent  felsites,  additional  to  those  under  Albtti  on  pegs  351 


Si       Si 

1.  LeditB  81-91    655 

2.  Dannemora,  EeOft.  81*24    9-78 
8.  Saxony,  gyK-red     68-0    19*0 

4.  NantM,  gnh.-gy     *^^'^    '^^'^ 

5.  Brittany,  gnK-gy.   75*4    15*6 

6.  Pentland  Hills       7117  13-60 

7.  Hara  78-29  16-61 

8.  Jungfrug  76*16  18-46 

9.  8axa-knut,8w«den  79*65  11*31 


&g     Ca      JTa     ft 


9e 

A*42  ^_  m^mmm  .^»» 

0-64  0*21     0-78    8-84 

4.5  1-1       

2-4      1-2       

1-20  1-4 

1-40  0-1 

1-76 

1-90  1-52 

0*42  0*10 


0-40 
8*01 
0-46 
2-52 


2-88 
2*84 
8-68 


8-88 

8-10 

5-6 

8-4 

8-8 

8-19 

8*49 

8-51 

2-88 


—  Thomson. 
■      UrdfUftMFit 

1-5   Bertfaier. 

—  Durodier. 
8*6 


0-69 
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OUier  aoalysea  of  felsites:  0.  W.  a  Fuchs,  Jahrb.  Min.,  1862,  803. 

Pyr.,  6to.— B3.  ftiaes  at  6 ;  yarieties  containing  much  soda  are  more  fhaible.   Loxodase  AuM 
at  4.    Not  acted  upon  bj  adds. 
Oba. — ^Orthoclase  is  an  essential  constituent  of  many  rocks. 

1.  Qrant^ar  crystdOina,  CfraniU  and  ffneiea^  which  consist  of  orthodase,  quarts,  and  mica, 
Miea  aehisi^  the  same  with  less  orthoclase  and  more  mica.  Syenite  and  syeniUc  gneissy  like  the 
preceding,  but  containing  hornblende  in  plaoe  of  mica.  OrantUyte^  a  mixture  of  granular  ortho* 
dase  and  more  or  less  quarts.  Albitic  granUe^  a  granite  containing  albite  as  well  as  orthoclase. 
A  similar  rock  contains  oligodase  in  place  of  albite.  FyroxenyU^  a  rock  consisting  of  orthodase 
and  pTrozene.  Mtaseyie^  a  granular  slatj  rock  consisting  of  orthodase  and  elsoolite,  from  Miask 
in  the  Ural.  These  rocks  contain  the  orthodase  in  deavable  grains,  and  sometimes  also  in  dis- 
tinct disseminated  crystals;  when  the  latter  is  the  case  the  rock  is  said  io  \ie porphyrUic  The 
finest  and  largest  crystals  of  orthodase  occur  in  granitic  or  feldspathio  veins. 

2.  Oompad  crypiocrystalline,  Orthodase-/(s2ntc,  or  leeUtey  already  described.  It  sometimes  oon* 
tains  quartz  in  disseminated  grains ;  and  Durooher  has  observed  cases  in  which  a  felsite  graduated 
into  a  granite  or  granulyte.  As  the  rock  was  originally  a  clayey  rode  (derived  from  the  wear  (not 
the  decomposition)  of  the  minerals  of  granitic  rocks)  it  is  natural  that  there  should  be  the  tran- 
sition here  mentioned.  The  feldspar  in  some  of  the  analyses  bdow  may  be  partly  of  oligodase  or 
•Ibite.    The  luUleflinia  of  Sweden  is  for  the  most  part  here  induded. 

Aa  the  granular  orthodase  rocks,  granite,  gneiss,  and  the  like,  graduate  into  others  con- 
taining hornblende,  such  as  syenite,  syenitio  gneiss,  etc,  so  the  compact  orthodase-folsites  may 
graduate  into  others  that  are  homblendic^  though  not  visibly  so ; — and  these  last  will  indicate 
their  homblendic  composition,  not  merely  by  their  composition  as  ascertained  by  chemical  analy- 
da,  but  also  by  their  high  specific  gravity.  The  spherules  of  variolyte  of  a  white,  grayish,  or 
greenish-white  color,  are  mostly  a  compact  feldspar  or  felsite  of  some  kind. 

jporphyryj  in  part,  consisting  of  a  felsite  base  with  disseminated  opaque  crystals  of  orthodase ; 
but  this  felsite  base  is  seldom  pure  orthodase.  In  the  green  antique  porphyry,  it  is  an  intimate 
mixture  of  orthodase  and  hornblende.    [The  feldspar  is  oligodase  or  albite  in  some  porphyry.] 

PhonoiyU  (or  cUnkstoneX  a  compact  ^yish  rock,  often  containing  crystals  of  glassy  feldspar, 
and  having  a  seoUte  in  the  base  along  with  orthodase.  [In  some  phonolite  the  feldspar  is  oligodase.  J 

Trochyliy  a  grayish  igneous  rock  of  rough  fracture,  iutermediate  between  phonolite  and  a  gran- 
ular crystalline  rock,  it  owing  its  roughness  of  surface  largely  to  the  grains  of  glassy  feldspar 
which  mainly  constitute  it. 

Argillyte  and  taicoae  schist  generally  contain  more  or  loss  of  orthodase  in  a  cryptocrystalline  or  un« 
distinguishable  state.  Often,  however,  as  analyses  show,  the  alkalies  are  mostly  wanting ;  and 
when  so,  the  amount  of  feldspar  is  small ;  and  it  may  be  wholly  absent 

3.  Anufrphaits.  Obsidian  or  volcanic  glass  is  sometimes  an  impure  orthodase  in  a  glassy  state ; 
and  in  other  cases  it  is  a  mixture  of  orthodase  or  labradorite  and  augite  with  chrysolite  and  much 
iron,  the  materials  varying  with  the  lavas  of  a  volcano ;  for  any  lava  will  become  glassy,  and  thus 
make  obsidian,  by  rapid  cooling.    G. = 2*25 — 2*8. 

Pitchstone  has  the  lustro  of  pitch  rather  than  glass;  pearlsUme  has  a  pearly  lustre,  and  is  some- 
limes  in  spherules  (spherulite\  or  consists  of  spheroidal  concretions.  G.=2*3— 2*4.  The  spher- 
ules of  pyromeride,  porphyry,  eta,  are  quite  similar,  though  usually  having  nn  excess  of  silica 
firom  mixed  quartz.  Pitchstone  and  pearlstone  are  sometimes  in  composition  albite  or  oligodase 
rocks  rather  than  orthodase,  that  is,  contain  soda,  or  soda  and  lime,  instead  of  potash.  See 
analyses  below.  Fuchs  has  suggested  that  those  rocks  derive  their  glassy  portion  from  solidified 
water-glass  and  not  from  the  fusion  of  a  feldspar. 

JSrahlUe  Forchhammer,  or  Baulite,  appears  to  be  a  siliceous  feldspathio  mineral  related  to  these 
concretions.  It  forms  the  basis  of  the  trachyte,  obsidian,  and  pitchstone  of  Iceland.  According 
to  von  Walterhausen,  it  occurs  also  in  triclinic  crystals;  and  he  deduces  the  oxygen  ratio  1:3: 
24=(ft+^l)  Si".  B.B.  fuses  only  in  thin  splinters;  in  adds  insoluble.  H.=6.  ^.=2*656^ 
ForcL,  2-672,  Walt* 

*  The  following  are  analyses  of  pumice,  obsidian,  spherulite,  krablite,  eta :  1,  Berthier  (Ann. 
d.  IL,  III.  V.  543);  2,  YauqueUn  rOehL  N.  allg.  J.,  v.  230);  S,  4,  Erdmann  (J.  f.  techn.  Oh.,  zv 
82);  6,  Thomson;  6,  Trommsdorf  (N.  J.  d.  Pharm.,  iii  801);  7,  Erdmann  (La);  8,  Ficinus  (Schw 
J.,  zziz.  136);  9,  Erdmann  (L  a);  10,  Elaproth  (Beitr.,  il  62,  ilL  262) ;  11,  Berthier  (Ann.  d.  )L, 
▼IL);  12, 13.  a  SilUman,  Jr.  (Dana*8  a.  Rep.,  200);  14,  Waltorshausen  (Yulk.  Gtost,  211);  16 
Delesse  (Bull  G.  Fr.,  IL  iz.  175);  16,  Forohhammer  (Skand.  Nat  Samm.  L  Stockh.);  17,  GentI 
(Ann.  C^  Fharm.,  IzvL  271): 

5i         XI       l^e      Ca     fig     JTa      ft 
L  Obtidiant  Pasco    69-46      2*60      2*60    7*54    2*60    6'Oa    7'12,  £[  8*00=100  Berth. 
1        •*         Mezioo  78         10  %        I         — ^  Mn  1*6=98  6  Taoq. 
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OXYGEN  COMPOUNDS. 


Ifaoy  localities  have  been  ennmerated above,  fine  crystals  are  fonnd  at  Oarlsbad  aid  Elboger 
in  Bohemia  (twins,  f.  314,  315);  Katherinenbnrg  in  Siberia;  Arendal  in  Norway;  Baveno  ix 
Piedmont;  Lomnitz  in  Silesia;  Land's  End  and  St  Agnes  in  Cornwall ;  Albaschka  near  Mursinsk, 
and  near  Schaitansk  in  the  Urals ;  the  Moume  mountains,  Ireland,  with  beryl  and  topaz ;  at 
Bubieslaw  in  Aberdeenshire,  Scotland,  etc. ;  in  great  abundance  in  the  trachyte  of  the  Drachen- 
fels  on  the  Bhine ;  also  in  the  lavas  which  devastated  the  island  of  Ischia,  near  Naples,  in  1 S02 ; 
at  Vesuvius,  where  it  may  be  obtained  in  profusion  in  the  valley  called  Fossa  Grande. 

In  the  IT.  States,  orthodase  in  crystals  occurs  iu  ifotne^  on  the  island  Mt.  Desert,  fine  green ; 
at  the  tourmaline  locality,  Paris.  In  K.  Bdmp.^  at  the  Acworth  beryl  locality.  In  Mass,^  at  South 
Boyalston  and  Barre,  often  large  crystals ;  at  Three  Rivers,  in  Palmer.  In  Conn.,  at  the  gneiss 
quarries  of  Haddam  and  the  feldspar  quarries  of  Middletown,  crystals  a  foot  long,  and  6  or  8  in. 
diick ;  near  Bradleysville,  in  the  western  part  of  Litchfield,  crystals  2-3  in.  long,  abundant  In 
N,  York,  In  St  Lawrence  Co.,  at  Bossie,  2  m.  N.  of  Oxbow ;  tiie  crystals  are  white  or  bluish-white, 
and  sometimes  an  inch  across;  also  8  m.  from  Potsdam,  on  the  road  to  Pierremont,  where  crystals 
a  foot  through  are  said  to  have  been  found;  and  near  DeLong's  mills  in  the  town  of  Hammond, 
with  apatite  and  zircon,  where  the  loxodase  is  obtained ;  iu  Lewis  Co.,  orthodase  occurs  both 
crystallized  and  massive  in  white  limestone  near  Natural  Bridge,  with  scapolite  and  sphene ;  in 
Orange  Co.,  crystals  near  West  Point ;  more  abundant  and  interesting  forms  are  found  at  Rocky 
Hill,  in  Warwick,  with  tourmaline  and  zircon;  and  at  Amity  and  Edenville;  in  Saratoga  Co.,  at 
the  Greenfield  chrysobeiyl  locality,  white  translucent  crystals,  usually  coated  with  silvery  mica. 
In  FenrL^  in  crystals  at  leiperville,  Mineral  Hill,  Delaware  Co.,  and  W.  Bradford,  at  Poor  House 
quarry,  Chester  Co.  (chesterlite) ;  sunstone  in  Kennett  Towushipb  In  K  Car,,  at  Washington 
Mine,  Davidson  Co.,  in  white  and  yellowish  crystals  (anal.  41). 

Massive  orthodase  is  abundant  at  the  above-mentioned  localities,  besides  many  others.  Green 
at  Mt  Desert,  Me.,  near  S.  W.  Harbor;  at  Rockport,  Mass.  An  aventurine  variety,  with  bright 
coppery  reflections  m  spots,  at  Leiperville,  Pennsylvania.  Adularia,  at  the  Falls  of  the  Yantic^ 
near  Norwidi,  Conn.,  at  Brimfield,  Mass.,  with  iolite,  and  at  Parsonfleld,  Me. ;  and  sunstone  at 
Lyme,  Conn.  (Some  of  these  may  be  oUgodaso.)  Kaolin,  at  Andover,  Mass.,  and  abundantly  in 
New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  York ; 
also  in  New  Garden,  Chester  Co.,  Pa.,  abundant  Necronite,  at  Roger's  Rock,  Essex  Co.,  and  at 
Thomson^s  quarry,  near  196th  street.  New  York. 

For  recent  observations  on  cryst,  see  Desd.  Min.,  i. ;  Hessenberg's  ^n.  Notizen,  Nos.  I.,  IL, 
rv.,  V. ;  Websky,  Za  G.,  xv.  677  ;  Kokscharof;  Min.  RussL,  v.  116 ;  P.  Scharff.,  Abb.  d.  Senck. 
GSes..  vi. 

Alt — Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  less  carbonic  add 
in  solution  (Forchhammer,  Foumet,  Bischof);  also  through  the  action  of  waters  rendered  add  by 
the  decomposition  of  sulphids  (Mitscherlich) ;  also  by  oriinary  waters  holding  traces  of  alkaline 
and  other  ingredients  in  solution  (Bischof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  containing  protoxyd  of  iron,  as  some  mica, 
garnet,  eta,  is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  with 
title  attendant  oxydation  of  the  iron  distributes  ferruginous  watera  through  the  rock  (or  sulphate 
of  iron  from  the  altered  sulphid),  and  thus,  by  a  disaggregating  or  decomposing  action,  prepares 
the  way  for  other  agendes. 


gi        £1        Fe     Oa     Ikg     ]^a      & 


0-90 
6-69 


110 
1-10 
0-78 


8.  Obsidian,  Te\khan.U  SO  12-40  2-03  1*96 

4.  PlteZwtone,  Meis.  75-60  11-60  1-20  1-35 

5.  "          Arran  68-50  1274*^0 8-80  4-46 

6.  "  6Jfe.  Dresden  74-00  1 7-00  Pe  2-76  150 

7.  Ptar&toBe,  Hun.  72-87  12-06  1-75  1*80 
A         "              "  7912  12-00  2-46     

9,  SphendUe,     "  77*20  12-47  2-27  3-34 

10.  Pumice,  Lipari  77*50  17-60  1-76 

11.  "            "  70-00  16U0  0-50     2-60     

12.  P^l^s  Hair,      )  61-19     1816 

Hawaii,  voie.  ^^OM )  39*74  10*55       2-74    2*40 

14.  Sideromdane  49*26  16*18  20*23  9*61     2*10 

15.  Spher.inpyrwA,  88*09  603  0-58  0*28     1-65 

16.  Krabliie,  Iceland  74*83  18*49  4*40  1*08    017 

17.  "              "  80*23  12*08       0-96      


6*40,  fin  1*31=99-80  Erdm. 

2*77       :fi  4*78=103-95  Eidm. 

6*22     ,  ign.  8*0=98*71  Th* 

,  Li  3*00=98*25  Tr. 

618        S  8-0=98-20  Erdm. 
8*58        A  1-76=100-01  F. 
4*27        =100*28  Erdmann. 
8*00        =99-76  Klaproth. 

6-60,  fl  3-00=98-60  Berth. 

^  Je  80-26=99*61  S. 

21-62     ,  te  22*29,  fi  0-33=99'67  & 

2*61     1  12=100  Waltereh. 

2*58        ti  0-84=  1 00  Delesse. 
6-66      <r.  =100-43,  P.     G.  =2*389. 
2*26    4*92=100*44  Gtenth. 


Other  analyses  of  obtldian,  DevDle  (BuH  G.  Soa  Fr^  IL  viiL  42Y) ;  of  pumioe^  ib. ;  also 
ijr  pr.  Oh.,  liT.  16). 
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^lieu  the  infiltrating  waters  contain  traoes  of  carbonic  acid,  the  feldspar  acted  Oii  flist  loses  it4 
lime,  if  a  lime  feldspar,  by  a  combination  of  the  lime  with  this  acid ;  next,  its  alkalies  are  carried 
off  as  carbonates,  if  the  supply  of  carbonic  acid  continues,  or  otherwise  as  silicates  in  solution. 
The  change  thus  going  on  enclB  in  forming  kaolin  or  some  other  hydrous  silicato.  The  carbonate 
of  soda  or  potash,  or  Uie  silicate  of  these  bases,  set  free,  may  go  to  the  formation  of  other  minerals 
— the  production  of  pseudomorphic  or  metamorphic  changes^and  the  supplying  fresh  and  marine 
waters  with  their  saline  ingredients. 

KaoUnis  generally  a  simpto  hydrous  silicate  of  alumina  (see  Kaounitb),  expressed  by  the  formula 
Si  Si'-t-  2  £[= Silica  46*3,  alumina  89*8,  water  13*9.  Orthodase  in  changing  to  it  loses  1  £[  +  f  & 
Part  of  the  silica  set  free  may  go  off  with  more  or  less  of  the  potash,  or  may  form  opal,  quartz, 
siliceous  sinter.  The  alumina  also  is  often  in  part  removed.  The  same  explanation  is  readily 
applied  to  the  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exclusion  of  the  protoxyd  bases,  certain  Eeolites  may 
result,  especially,  as  fiischof  states,  when  labradorite  is  the  feldspar  undergoing  alteration,  whidti 
species  he  describes  as  giring  origin  to  the  species  mesoh'te.  Massive  nepheline  or  elffiolile  is  a 
still  more  common  source  of  zeolites.  Anal  52,  by  Scheerer,  is  of  orthodase  enveloping  the 
zeolite  bergmannite,  and  53,  of  the  same  endosed  in  bergmannite,  this  zeolite  having  apparently 
been  formed  out  of  other  portions  of  the  orthodase. 

When  the  waters  contain  truces  of  a  magnesian  salt — a  bicarbonate  or  silicate — the  magnesia 
knay  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talc  when  the  alumina  is 
exdudcd ;  and  when  augite  or  hornblende  is  present,  it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  add  from  Yolcaidc  frraiaroles  pioduoes  often  a  complete  destruction 
of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  incrustations  of  silica,  in 
Bome  of  its  Tarious  forms,  and  also  lialloysite,  kaolin,  eta 

Steatite,  talc,  dilorite,  kaolin,  lithomarge,  mica,  lanmontite,  occur  as  pseudomorphs  after  ortho- 
dase or  albite ;  and  tin  ore  and  caldte  often  replace  these  feldspars  by  some  process  of  solution 
and  substitution.    Labradorite  more  rarely  forms  kaolin. 

Orthodase  is  also  described  as  ocairring  altered  to  albite.  This  has  been  mentioned  as  au 
example  of  paramorphi^m,  the  two  spcdes  being  dimorphous.  But  as  these  feldspars  occur 
together  in  the  same  rock,  and  must  haye  been  formed  under  Yery  similar  drcumstances,  we  can 
hardly  suppose  that  either  is  liable  to  a  change  like  that  of  a  dimorphous  compound  to  the  form 
of  the  other. 

Ariit — Artificial  feldspar  has  been  observed  in  crystals  in  fhrnaoe  scoria  at  Mansfeld,  Sac- 
gerhausen,  near  Laimbaoi,  and  near  Stolbeig.  Analyses  :  1,  2,  Heine ;  3,  Abich ;  4,  Rammels- 
herjc: 


Si 

%1 

9e 

Mg 

Oa 

JTa 

£ 

I.  Sangerhausen 
2. 

3.  " 

4.  Laimbach 

64-53 
66-95 
6603 
63-96 

19-20 
18-60 
16-84 

1-20 

0-68 

0-88 

20*04 

0-34 
0-64 

1'33 
4-28 
0-84 
0*43 

10-47 
0-66 
0-65 

,  6a  0-27  Heine. 

,  Ou  0-13  Heinu 

16-26,  Cu  0-.S0  AbidL 
15-26=98-21  Ramm. 

The  oxygen  ratio  afforded  is  1  :  3  :  12. 
f  eplaced  by  sesquioxyd  of  iron. 


But  the  last  is  an  iron-orihodaset  the  alumina  beinn 


Bbsbtitil  (Wasserflreier  Scolezit  [fr.  Pargas]  Ni  Nbrdentk,^  Schw.  J.,  xxxl  417, 1821.  Anhy- 
drous Scoledte.  Scolexerose  Beud,  Tr.,  ii.  65, 1832.  Var.  of  Labrador  Frankenheim^  Syst  d.  Kryst, 
136,  1842.  Ersbyit  A.  K  Nmhmfk^  Ywil  Min.,  129, 1853.  Kalk-Labrador  Ramm,,  Min.  Ch.,  696, 
1860.)  Monodiuic,  with  the  angles  nearly  of  orthodase;  /A 7=11 8*  44',  C?At-i=115*  12'  and 
64"  48',  /Ai-i=U9''  65',  «  Ai.i=l5(»"  16',  /A2-i=134-  49',  0A2.t=:99^  48'  (angles  by  Nord., 
with  the  common  goniometer).  Observed  planes:  0:  vertical,  /,  t-i,  i-d;  duiodome,  1-i;  hcmi« 
dome,  2-f.  Cleavage  :  0  perfect;  t-i  less  perfect.  U.=6;  lustre  vitreous,  pearly  on  surface  of 
deavage ;  color  white  or  grayish-wliite.  2f.  Nordenskiold  obtained  in  an  analysis  (L  c.)  Si  64-13, 
*1  29-2.3,  Ca  15-46,  fl  1-07=99-87.  which  affords  the  0.  ratio  1  :  3  :  6,  or  that  of  labradorite,  to 
which  species  it  has  been  referred  by  Frankenheim  and  Bammelsberg.  A  labradorite  without 
alkali  and  with  the  angles  of  orthodase  is  so  much  of  an  anomaly  as  to  be  at  least  of  very  im- 
probable ezi  stence.  It  may  well  be  altered  orthodase  and  thereby  pseudomorphous.  Nordenskiuld, 
while  making  the  form  monodinic  in  the  text,  states  that  he  obtained  the  angle  90*  22'  between 
the  two  deavages  with  a  reflective  goniometer,  and  suggests  that  the  form  may  possibly  be  tri 
cShno,  Still  the  other  angles  are  so  dosely  those  of  orthodase  that  tliis  view  appears  quite  im* 
probable,  as  he  also  must  regard  it,  smce  he  does  not  adopt  it  in  the  tiixt  It  was  called  anAydrrai 
iOpldcUe  by  K.  Hordenakiold,  becauae  the  0.  ratio  was  that  of  sodedte  mintu  the  water. 
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m.  SUBSIIIOATES, 


ABBANGEMENT    OF    THB    8FBGIKB. 


A.  Oxygen  ratio  of  bases  and  silica  4  :  8. 

L  GHDNDBODITE  QBOUP. 

819.  Cbo2ii)boditk  ftg'Si*  ^t^tKOiF)!*!? 

n.  TOTJBM  AUNE  GBOUP.    BhombohedraL    Gontaining  borio  add  as  a  boso. 

820  TOUBMAUHB  (ft*,fi,B)'Si*  (B^ ft, /93H jffB). 0,1(0, F)iJBli 

B.  Oxygen  ratio  of  bases  and  silica  8  :  3. 

1.  ChrUaining  no  iUanie  aeid, 

L  GEHLENITE  GBOUP.    Tetragonal ;  isomorphons  with  the  scapolite  group. 

821.  GEHLEKtra  (iB'+iS)8i  (i6a+i/9M)>e|e4|Si 

n.  ANDALUSITE  GBOUP.    Anisometria    Gontainiog  01^7  aesqniozydB. 

822.  AsTDALDSm  £l3i  iff^sOieja 


828.  FiBBOuni  Si  Si 

824.  E:TAKnx  Si  Si 

826.  Topaz  SlSi,  with  F  repL  one41fth  the  0 


iJAi,e|e4Si 

iS:Al,6|0«|S 


UL  EUOLASE  GBOUP.    Monodinia    Gontaiidng  other  baaes  besides  sesqnioiyda. 

826.  EUOLASI  <i£['+}fie*+}Sl)Si  (iH,-fiBe+}^^),e|e4|SI 


827.  Datouxi 


(tfi»-f|Ca«+tB)8l 


(tH,  +  |6a+|/?B),e|e4S 


S.  OfffitakUng  iUanie  acid. 
I.  GUABINITE  GBOUP.    T^tragonaL 

828.  GuABcnn  (Oa-fl^OSl,  or  (iCa«+tTi')Si 


n.  TITAKITB  GBOUP. 

829.  Trakitb 
880.  GnoTEin 

381.  EsiLBAUini 

882.  TsoHsirKniiTi 


Anisometria 

{&M6,tl})Sl 
(»•,»,  *lJ)  Si 


a6a+t/H)i^^«i^ 


tt6a+ty«),e|e4si 

(»6a+t^Fe+|yK),e|e.|9l 
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(SUBSILIOATBB. 

0.  Oxygen  ratio  of  bases  and  silica  2  : 1. 

I  dTAUROLITB  GB0I7P.    Containing  no  titanic  add. 


838.  STAUBOLmB  (fl",&»  fi)*8i» 

U.  SCHORLOMITE  aBOUP.    Oontaining  titanic  add  as  a  base. 


834.  SCBOBLOIOTE  (ft',  fi,  fi^)«Si* 

Appendix, — 886.  Safphibini^  Si,  Si,  fig. 


(A  B+  A  ^B+  A  yH).  ea|04|SI 


In  the  Andalnsitd  group,  the  spedea  andalusite  and  topas  are  approximately  isomorphous ;  foi 
if  t-2  A  i-2  in  the  latter  is  made  the  fundamental  prism,  then  /A  I=9S''  11',  while  it  is  90**  44'  in  an- 
dalusite. Eudase,  datolite,  and  the  spedes  of  the  Titanite  group  are  also  isomorphous ;  the  angle 
of /being  seyerally,  116%  116^  8',  and  118'  81';  and  0  on  a  dinodome=161^  61',  162'  27', 
169*  39'. 


319.  CHONDRODITB.  Chondrodit  [=  Silicate  of  Magnesia  and  Iron]  cPOTisson^  Ak.  H. 
Btodch.,  206, 1817.  Gondrodite  JZ  Madureite,  Fluosilicate  of  Kagnesia  (flr.  Sparta,  N.  J.)»  Seff' 
lertf  Am.  J.  Sd.,  y.  836,  1822.  Brudte  (fr.  K.  J.  and  K.  Y.)  Otbhn,  Oleayeland's  Mm.,  295, 1822, 
Knttall  in  Am.  J.  Sd.,  t.  246,  1822.    Humite  Bourn,,  Oat,  62,  1817. 

Orthorhombic.  Often  heraihedral  in  octahedral  planes,  producing  forms 
monoclinic  in  character.  7a7=94°  26'  and  83°  34'.  Crystals  of  three 
types,  as  in  the  following  fignres. 


823 


824 


826 


826 


.M^^ 


Humite:  Type  I.  Humite:  Tj^^lL  Humite:  TjpeHI.      Humite:  hemihedral. 

TypeL, a:h:  c=l-4678  : 1 : 1-0805 ;  II.,  1-5727 : 1 : 1-0805 ;  III.,  1-4154 : 
1 : 1-0805.  Observed  planes  in  Vesuvian  crystals  as  in  figs.  323  to  326,  with 
also  f-J  in  type  II. ;  the  two  unlettered  planes  on  figs.  325,  326, 4-J,  12-|; 
another  plane  in  the  same  series  (f.  325)  1-|.  Observed  planes  ii  chon  Jro- 
dite  as  in  fig.  327,  with  also  0,  i-i,  2-i,  *-t,  ff ^  H-  Fig.  326  left-handed 
hemihedral,  327  right-handed  hemihedral.  Angles  in  the  diflTerent  tyj)e8 
of  humite: 
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Chondrodite. 

I.  0  A  l-t=124^  16' 
0  A  1=116  34 


<?  A  8-i=102^  48'       III. 

0  A  3-1=103  47 

0  A  1-2=121  44 
1-i  A  H  bas.,  Ill  28 

0  A  f  2=112  24 
i|  A  i4,  fix)nt,=71  32 

6^  A  l-t=122  27 
0  A  2=103  8 
0  A  f  ?=135  52i 
0  A  4-2=98  13 
0  A  2-z=108  58 
l-i  A  1-t,  ov.  i-t,=115  6 


0  A  l-t=125^  14i 
0  A  2-1=109  27 
O  A  4=97  23 
OAfJ=119  4T 
0  A  4-1=100  48 
OAtV2=140  15 
OAf2=119  17 
C>  A  8-2=94  35 
0  A  1=111  15 
1-1  A  1-1=109  31 
1-1  A  f =134  23 
\  A  f  2,ov./,=126  62 


Observed  angles  with  the  common  goniometer  in  chondrodite  of  N.  «Ter- 
Bey  (Dana) :  l-i  A  l-i=112°  (for  mean  of  humite  types  112°  2') ;  l-i  A  4= 
136°;  1-1 A  f  2=157°,  t  Af2,ov./,=127°,7A/,  adj.,=85%  4-i  on  edge 
above  it  168°;  of  Pargas  (Nordenskiold)  l-i  A  1-T=114°  37'  (in  type  fi. 
above  115°  6' ),  0  A  f  i=136°  1',  0  A  2-1=109°  3'. 

Twins :  composition-face  -f-i  in  tvpe  I. ;  f-i  and  |-i  in  11. ;  f-i  in  III. ; 
the  last  sometimes  producing  stellate  forms  of  six  crystals,  eacli  hemihe- 
dral.  Cleavage  indistinct.  Usually  in  imbedded  grains  or  masses  of  a 
somewhat  granular  texture. 

H.=6— 6*5.  G.=3'118— 3'24.  Lustre  vitreous — resinous.  Color  white, 
yellow,  pale  yellow  or  brown ;  sometimes  red,  apple-green,  black,  gray* 
Streak  white,  or  slightly  yellowish,  or  grayish.  Transparent— subtranslu- 
cent    Fracture  subconchoidal — uneven. 


Var«— -1.  Ordinaiy  ehondrodiie.  In  imbedded  crystals,  masses,  or  grains,  snbtranslncent  off 
opaque,  more  or  less  resinous  in  lustre,  and  surfaces  hardlj  polished ;  the  crystals  sometimes  2 
inches  or  more  broad,  Colors  the  above,  excepting  white.  G.=8'118,  from  N.  Jersey,  Thomson; 
S-2i,  fr.  Eden,  N.  Y.,  id. ;  8-199,  fr.  Finland,  Haidinger. 

2.  IlumiU,  In  small  implanted,  transparent  to  translucent,  polished  glassy  crystals,  Anom  Ve- 
suvius ;  (o)  type  I. ;  (ft)  type  II. ;  (c)  type  III.,  the  most  common.  Colorless  to  citron-yellow,  honey- 
yellow,  and  brownish.  G.=3*234,  white,  typo  I.;  3-177,  yellow,  type  II. ;  8*199,  brown,  type  ILL; 
3-186,  yellowjsh,  type  IlL ;  Scaochi. 

Oomp. — &g"  Si*,  with  part  of  the  oxygen  replaced  by  fluorine ;  ff  in  chondrodlle ;  ^  in  hu- 
mite, typo  I.,  iS  in  fcypo  IL,  i^  in  type  III.,  Bamm. 

Analyses :  1,  Dr.  W.  Langstaff  (Am.  J.  ScL,  vl  172,  analysis  made  m  181 1) ;  2,  Seybert  (Am.  J. 
Scl,  Y.  336);  8,  Bammelsberg  (Pogg.,  liil  130,  and  Ist  Suppl,  38);  4^  W.  Fisher  (Am.  J.  Sd., 
II.  ix.  85);  6,  Thomson  (Ann.  Lya  N.  York,  iii.  54);  6-10,  Bammelsberg  (Fogg.,  liil  130,  Izxxvi 
413): 

P 

8*55, 1^  and  loss  2=99-55  Lugstalt 
3-89,  fi  1-0.  ^  2-ll=96-00  Seybert 
7"60=99-77  Ramm. 
7-60=99-60  W.  Fisher. 
8*77,  fi  1 '62=99*98  Thomson. 
8-69=100-75  Bamm. 
9'69= 104*13  Bamm. 
8*47=100-75  Bamm. 
5*04^  CaO-74,  £l  1-06=100*32  BamOk 
2*61=97*78  Bamm. 

Pyr^  «to.— B.B.  inAisible ;  some  varieties  blacken  acd  then  bum  white.    Fused  with  8i2l  cf 


Si 

*e 

4g 

1.  New  Jersey 

82- 

6- 

61- 

2. 

32*67 

2*33 

54*00 

8.         "             VffOiOW 

33*06 

3*65 

55*46 

4.         "            red 

83*35 

5*50 

58*05 

5.         « 

8600  l^e  8-97 

5464 

6.  Pargas,  yeilow 

8310 

2*85 

56-61 

7.        "      gray 

88*19 

6*76 

54*50 

8.  Eumite,  type  J. 

84*80 

2*40 

60*08 

9.     ••         "  n. 

88*26 

2-30 

57*92 

10.      «•          "   III. 

86*67 

1-67 

56-88 
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I  in  the  opou  tube  gives  a  reaotion  for  fluorinei    With  the  fluxes  a  reaotion  for  iroa 

elatinlzea  with  adds.    Heated  with  sulphuric  acid  gives  off  fluorid  of  silicon. 

Oba. — Ghondrodite  ooours  mostly  in  granular  limestone.  It  is  found  near  Abu,  in  the  ^mrish 
of  Pargis  in  Finland,  and  at  Aker  and  Q^ulsjo  in  Sweden ;  at  Taberg  in  Wormlaud;  at  Boden  in 
Sozonj;  on  Loch  Ness  in  Scotland;  at  Achmatovsk  in  the  Ural,  fdong  with  poroiakite;  aud  in 
che  mines  of  Sohischimsk  with  red  apatite.  Hnmite  occurs  at  Somma,  iu  ejected  masses  of  a 
kind  of  granitio  rock,  along  with  forsterite,  biotite,  pjroxene,  magnetite,  eta 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  where  it  is  associated  with 
spinel,  and  occasionally  with  pyroxene  and  corundum.  In  if.  Jersey^  at  Bryam,  orange  and  straw- 
colored  chondrodite,  and  also  a  variety  nearly  black,  oocurs  with  spmel ;  at  Sparta,  a  fine  local- 
ity of  honey*yellow  chondrodite;  a  mile  to  the  north  of  Sparta  the  best  locality  of  this  mineral 
in  N.  J. ;  at  Vernon,  Lock  wood,  and  Franklin.  In  K  Ycrk^  in  Orange  Co.,  iu  Warwick,  Monroe, 
Cornwall,  near  Greenwood  Furnace,  and  at  Two  Fonda,  and  elsewhere ;  near  fidenville  in  fine 
specimens  on  the  land  of  Mr.  Houston;  also  sparingly  in  Bossie,  on  the  bank  of  Laidlaw 
Lake.  In  Maaa,^  at  Ohelmaford,  with  scapolite.  In  P^nn.,  near  Chaddsford,  in  Harry's  quarry, 
of  yellow  and  orange  colors,  abundant  In  Oanada^  in  limestone  at  St.  Crosby,  St  Jerome,  &L 
Adele,  Grenville,  eta,  abundant 

The  name  chondrodite  is  from  x^^^pof,  a  grainy  alluding  to  the  granular  structure.  Brueite  was 
given  by  OoL  Gibbs  afler  Dr.  Bruce,  editor  of  the  American  Mineralogical  Journal ;  Maclureile  by 
Seybert,  after  Wm.  Maclure.  The  mineral  was  first  discoyerod  in  New  Jersey  by  Dr.  Bruce. 
Fluorine  was  first  detected  in  it  iu  181 1,  by  Dr.  Langstaff  of  New  York,  whose  analysis  (No.  1)  givea 
yery  nearly  the  correct  constitution  of  the  species.  Cleayelaud,  in  the  first  edition  of  his  mineral- 
ogy (issued  in  18I6X  at  p.  185,  in  a  brief  mention  of  the  undescribed  species,  speaks  of  it  as  a 
ftuaie,  calling  it  JkuUe  ofmagneaia^  he  eyidently  having  had  an  imperfect  report  of  Dr.  Langstafl^B 
examination,  the  results  of  which  had  not  then  been  published.  Dr.  Torrey  obtained  similar 
results  to  those  of  Dr.  Langstaff  iu  1818.  See  on  these  points  Am.  J.  tid.,  yi  17 1,  1823.  D'Ohs- 
son  analyzed  the  mineral  in  1817  without  finding  the  fluorine,  he  obtaining  (La)  Si  38*00,  Mg 
64*00,  Fe  5-10,  ail  I'oO^  ^  0*86  Mn  <r.,  a  result  very  wide  from  tho  true  composition.  Humite 
was  shown  to  be  identical  with  chondrodite  m  composition  by  Rammelsberg. 

On  cryst  see  Scaochi,  Fogg.,  1851,  Erganz.,  ill.  16 1,  who  identified  and  described  the  three  tjrpes 
of  humite ;  also  Hessenberg,  Min.  Not,  iL  16 ;  Nordenskiold  on  chondrodite  of  Pargas,  Pogg. 
xcvi.  118.  The  author  adopts  a  modified  view  of  Scacchi's  types,  first  brought  out  in  Am.  J.  Sd, 
IL  xiv.  176. 

Alt — Chondrodite  altered  to  serpentine  has  been  observed  at  Sparta,  N.  J.,  with  spinel  and  nkioa» 

d20,  TOURMAUNB.  Early  syn.  of  precums  T.  Turamali,  TurmaUn  (fr.  CeylonX  OeyUm  nanUf 
Churmannt  Curioss  Speoulationes,  etc.,  von  einem  Liebhaber,  der  Immer  Gtom  Speculirt,  Chem* 
nit^  1707.  Pierre  de  Ceylan;  nn  petit  aiman;  M.  Lemery  la  fit  voir,  etc,  Hist  Ac.  ScL,  Paris, 
1717,  p.  8.  Asohentrecker  SolL;  Aschenzleher  Oerm.;  Ash-drawer  Engl,  [alludiug  to  electri- 
cal property].  Zeollthus  vitreus  electricus,  Tourmalin,  Rinmannf  Ak.  H.  Stockh.,  1766; 
V.  Bonif  Lithoph.,  L  47,  1772.  Borax  electricus  Linn.,  Syst,  96,  1768.  Tourmaline  Garnet  ffiUi 
Foes.,  148,  1771.    Tourmaline  Kino.,  Min.,  i.  271,  1794. 

Early  syn.  of  opaque  Z  Schurl  pt  Erker,  1695;  Schirlpt  BruckTnann,  1727  [see  p.  206]. 
Skiorl  pt,  Comeus  oystallisatus  pt,  WaU.,  139,  1747.  Basaltes  cryst  pt,  Skorl-Crystall  pt, 
OronsL,  70,  1758.  Schorl,  Stangenschorl,  Oem/L ;  Shorl,  Shirl,  Cockle,  EngL  Borax  Basaltes 
JUntk,  Syst,  95,  1768.  Basaltes  orystaUisatus  v.  Bam,  lithoph..  i  H  ^''''2,  iL  96,  1776.  Shod 
Kirw^  Min.,  l  265,  1794. 

Sy»,from  union  of  T.  and  S.  in  ono  apeciea.  Tourmaline  ou  Basalte  transparent=Schor], 
de  Lisle,  Crist,  266,  with  fig.  cryst  (and  proofs  of  ident  of  T.  ft  S.),  1772.  Schorl  transpa- 
rent rhomboidal  dit  Tourmalme  et  Peridot = Schorl,  de  Lisle,  Crist,  iL  344^  with  figs.,  1783. 
Schorl,  Stangenschdrr(incL  var.  (1)  Schwarzer  &,  (8)  Elektrischer  S.=Turmalui),  Warn.,  Cronst, 
169, 1780;  Bergm.  J.,  L  374,  1789;  Jameson,  Min.,  1816.    Tourmaline  K,  Tr.,  iiL  1801. 

For.  introd.  as  Sp.  BubelUte  (fir.  Siberia)  JTtno.,  Min.,  L  288, 1794=Daourite  Ddamdfu, 
T.  Tn  iL  303,  1797=:Siberite  VHermina,  J.  de  I'Ecole  Pdytechn.,  L  439=:Tounnaline  apyre  A, 
iv.  18c)l=Apyrit  Eausnk,  Handb.,  642, 1618.  Indicolite  and  Aphrizite  (fir.  Norway)  cPAndrada, 
J.  de  Phys.,  IL  243,  1800,  Scherer's  J.,  iv.  19,  1800.  TaltaUte  Jkmayko,  Min.,  189, 1860=Oobr« 
negro  estrellado  de  Taltal  (Atacama). 

For.  inirod.  as  Subtp.    Aofaroit  (fir.  Blba)  ffem.,  J.  pr.  Ch.,  xxxv.  232,  1846. 
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Ehombohedral.   i?A^=103%  OA^zrlS*"  3';  a=0-89526.    Observed 
planes :  rhombohedroiis,  J,  1  {B),  |,  },  |,  6,  V-»,  -2,  -|.  -J,  "i,  H  J  «»!»• 
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Qoayerneur,  N.  Y. 


and 
at  the 


hedrons,  J*,  J*  J',  li,  1*^  +■,  f*  (tl^©  l^t  replacing  angle  between  --J,  J, 
J*) ;  prisms,  ^  i-2,  i-^^  t-f.  Usually  heramedral,  being  often  unlike  at 
opposite  extremities,  or  hemimorpliic,  and  the  prisms  often  triangular. 
Cleavage :  Hj  Ht,  and  i*2,  difficult.  Sometimes  massive  compact ;  also  oa 
lumnar,  coarse  or  fine,  parallel  or  divergent. 
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O  A  J=166*  81'  \  A  J=154^  59'  1-2  A  f =130^  65' 

O  A  i=152  40  •     \N  J=133  8  i-2  A  li=136  41 

0  A  1=129  21  i-2  A  J=113  26  ^-2  A  r=147  51 

0  A  2=115  49  t-2  A  ^=128  30  i.2  A  t-*=160  54 

O  A  1=111  9  i-2  A  f =155  14  i%  A  ^4=166  6 

O  A  J^=99  68  1-2  A  }*=142  26  t-2  A  7=150. 

H.=7— 7-5.  G.=2'94— 3-3.  Lustre  vitreous.  Color  black,  brownisk 
black,  bluish-black,  most  common ;  blue,  green,  red,  and  sometimes  of  rich 
shades ;  rarely  white  or  colorless ;  some  specimens  red  intemall  j  and  green 
externally ;  and  others  red  at  one  extremity,  and  green,  blue,  or  black  at 
the  other.  Dichroic ;  some,  yellowish-brown  axially,  asparagus-green  trans- 
versely; dark  brownish-violet  axially,  greenish-blue  transversely;  purple 
axially,  bluish  transversely ;  etc.  Streak  uncolored.  Transparent— opaque ; 
greater  transparency  across  the  prism  than  in  the  line  of  the  axis.  Frac^ 
ture  subconchoidal — uneven.    Brittle.    Pyroelectric. 

Var. — 1.  Ordinofry.  In  crystals,  (a)  i2k<50/^ ;  the  red  sometimes  transparent ;  the  Siberian 
is  mostly  yiolet-red,  the  Brazilian  rose-red ;  that  of  Chesterfield  and  Goshen,  Mass.,  pale  rose-red 
and  opaque ;  that  of  Paris,  Me.,  fine  ruby-red  and  transparent  (&)  IndicolUe ;  the  blue,  either 
pale  or  bluish-black;  named  from  the  indigo-Uue  oolor.  (c)  Bragilian  Sapphire  (in  jewelry); 
Berlin-blue  and  transparent;  (d)  Brazilian  Emerald^  OhrysoWe  (or  Peridot)  of  Brazil;  green  and  trans- 
parent (e)  Peridot  of  Ceykm ;  honey-yellow.  (/)  Achroiie ;  colorless  tourmaluie,  from  Elba. 
(g)  Aphrizite;  black  tourmaline,  fromKrageroe,  Norway.  (A)  ColumnaartkuA.hlaek;  coarse  columnar. 
Resembles  somewhat  hornblende,  but  has  a  more  resinous  fracture,  and  is  without  distinct  deav* 
age  or  anything  like  a  fibrous  appearance  in  the  texture. 

Kupfier  found  the  angle  i  a|  in  the  green  tourmaline  of  St  Qothard  133"  8' ;  in  the  black  of 
Siberia,  133"  13' ;  in  the  red  of  Siberia,  18a'  2' ;  giving  184"  6',  134"  8',  and  183*'  6tt'  for  0  A^. 
Bruoke  found  for  the  angle  0 A|  in  a  white  crystal,  184"  7' ;  green,  134"  2'  24" ;  dear  brown, 
133"  66';  red,  133"  48';  black,  133"  47'  12". 

The  Tarieties  in  composition  and  the  subdivisions  suggested  thereby  are  given  below. 

Oomjp. — 0.  ratio  for  bases  (the  boric  add  hero  included)  and  silica  4  :  8  (Bamm.) ;  whence  (ft', 
B,  Bl^^i*.  The  0.  ratio  for  the  protoxyds,  sesquiozyds,  and  boric  add  (ft,  fi,  B)  varies  greatly; 
group  L  (see  beyond)  affording  mostly  4  :  12  :  4;  IL,  4  :  16  :  6;  IIL,  4  :  21  :  6,  4  :  24  :  7,  eta; 
XY.,  4  :  40  :  12,  4  :  36  :  11,  eta;  V.,  4  :  48  :  18,  4  :  66  :  12,  eta  The  special  formula  for  groupL 
would  consequenUy  be  (ft5*Si"+3&''&"+B»Si'  or  (ift*+f  fi-|-iB)»8i'*^;  for  analysis  23  in  group 
V.  (&•)■§!"+ 14tfSi»+8B''SV» or (A,ft*+Hfi+AB)»Si",  and  these  (exdudii^  analysis  26)  are 
the  extreme  variations. 

A.  Mitscherlich,  by  a  new  method  of  analysis  (J.  pr.  Oh.,  Ixxxvii  1),  obtained  the  iron  as  prot« 
oxyd  in  several  trials,  finding  16*06  and  16*80  in  that  of  Bovey  Traoey  (Na  13,  beyond);  6*69  and 
6-ti6  in  that  of  St  Gothard  (No.  9);  17*14  and  17*29  m  that  of  Sonnenberg  (Na  16);  7*64^  7*66, 
and  7-57  in  that  of  Sarapulsk  near  Mursinsk  (No.  17);  and  6*74  in  that  of  Brazil  (No.  21).  But 
Scheerer  takes  the  ground  that  Mitscherlich's  method  of  analysis  is  less  satisfactory  than  others, 
and  the  subject  Is  still  in  doubt  Mitscherlich's  determinations,  introduced  into  Bammelsberg's 
analyses  as  done  by  himself,  afforded,  in,  the  14  cases  which  he  investigated,  tlie  following  for 
the  oxygen  of  ft+fi+B,  that  of  the  Si  being  8 :  L,  Irtmrfnaqneaia  ^rmo/tne— 3*90  (No.  7) ; 
4-10  (No.  8):  4*09  (No.  9);  4-07  (fr  Havredal);  4-16  (fir.  Bamfosse);  4*11  (No.  10,  Haddam);  4*12 
(No.  11,  Haddam);  4*21  (No.  12,  Unity,  Me.);  IL,  /ron  <ottnna/tne— 4*09  (No.  13);  4*32  (No. 
14);  4*09  (No.  15);  4*23  (fr.  Saar);  4*12  (fr.  Langenbielau) ;  3*99  ^a  16).  The  results  leave 
little  question  as  to  the  normal  ratio  for  the  spedes  being  4  :  3. 

Analyses:  1-26,  Eammelsberg  (Pogg.,  Ixxr.  409,  IxxxL  1)  arranged  as  follows: 
I.  MagneHa  iourmaline,  Q.=8— 3'o7,  mean  8*06. 
II.  Iron^magnesia  tourmaline,  G.=3'06— 8*2,  mean  8*11. 

IIL  Iron  tourmaline,  Q. =3*13— 3*26. 

IV.  IronHfnanganeee^iihia  tourmaUnef  G.=2'94~-3'll,  mean  8*083. 
y.  Lithia  iovrmaline.  G.=8— 81,  mean  3*041. 

Anal.  27-29,  Gmelm  (Schw.  J.,  299,  xxxviiL  514,  Pogg.,  ix.  172);  80,  Ulex  (J.  pr.  Oh.,  xcn. 
37);  81,  a  W.  a  Fudis  (Jahrb.  Min.  1862,  800);  82,  84,  85,  87,  38,  Omeliii  Q.  c):  88,  86^  89,  40^ 
Hermann  (J.  pr.  Oh.,  xxxv.  232): 
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87.  JZ^  BoseiiA 

42-18 

6-74  36-48      6  82 

88.     "    Perm 

39-87 

4-18  44-00      6-02 

39.  AchrtfUe,  £Iba 

42-89 

6-34  44  091^  0-27 

40.  Bed,  Sarapolsk 

89-70 

6  66  40-29  "  2-30 

8UBSILIOATE8.  36U 

B      Si        Sb      ll[g    fTa    &     ti     Ign. 

6  82  0al'20   2-41  2-04  1-31=97*68  amohn 

1.29  2-52  1-68=97-66  Gmelin 

0-46  312    219   ,  C  1  66=100  H 

0-16  7-88   3  02   — =100  Hermann. 

Pisani  haa  examined  a  specimen  of  trae  taltalite  (Am.  J.  Sci.,  II.  jdill  407^  and  Rhown  that  it  if 
tourmaline  with  oxyd  of  copper  and  other  impurities.  Domejko  made  it  a  silicate  of  copper 
(L  c.,  and  Forbes,  PhiL  Mag.,  17.  xxv.  111).  Ulex's  specimen  (anal.  80)  was  procured  from  a 
cargo  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  characters. 

Pyr.,  eta— I.,  fuse  rather  easily  to  a  white  blebby  glass  or  slag ;  II..  fuse  with  a  strong  heat  to 
a  blebby  slag  or  enameli  either  white,  greenish,  or  brownish ;  III.,  fuse  with  difficulty,  or,  in  some, 
only  on  the  edges,  to  a  brownish,  brownish-red,  gray,  or  black  slag ;  IV.,  ftise  on  the  edges,  and 
ofton  with  great  difficulty,  to  a  yellowish,  grajrish,  bluish,  or  whitish  slag  or  enamel,  and  some 
are  infusible ;  V.,  inftisible,  but  becoming  white  or  paler,  sometimes,  aa  the  Paris  (Me.)  rubelUte, 
affording  a  fine  enamel  on  the  edges  (Eamm.).  With  the  fluxes  many  varieties  give  reactions  for  iron 
and  manganese.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  strong  reaction 
for  boric  add.  By  heat  alone  tourmaline  loses  weight  from  the  evolution  of  fluorid  of  silicon  and 
perhaps  also  fluorid  of  boron ;  and  only  after  previous  ignition  is  the  mineral  completely  decomp 
posed  by  fluohydric  acid.  Not  decomposed  by  acids  (Bamm.).  After  fusion  perfectly  decomposed 
by  sulphuric  acid  (v.  Kobell). 

Gbs. — ^Tourmaline  ia  nsuidly  found  in  granite,  gneiss,  syenite,  mica,  chloritio  or  taloose  schist^ 
dolomite,  granular  limestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rocks.  The  vari- 
ety in  granular  limestone  or  dolomite  is  commonly  brown. 

Foreign  localities  are  mentioned  above.  Small  brilliant  black  crystals  in  decomposed  fela- 
spar,  at  ^onnenberg  in  the  Harz,  are  called  aphrizite.  Kubellite  and  g^n  tourmaline  occur  near 
Kathehnenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yellowish-brown  crystals  in 
talc  at  Wmdisch  Kappell  in  Oarinthia ;  green  at  Airolo,  Switzerland ;  white  specimens  (achroUe) 
come  from  ^^t.  Gothard,  Siberia,  and  Elba.  A  specimen,  formerly  in  the  Grand  Duke's  collection 
at  Florence,  measuring  1 1  inches  square,  contains  4  erect  green  tourmalines  and  1  prostrate,  2,  4, 
'  and  2^  inches  long,  and  f  to  1  inch  thick. 

In  Great  Britain,  fine  black  crystals  have  been  obtained  near  Bovey  Tracoy  in  Devon ;  also 
found  in  Cornwall  at  different  localities ;  green  near  Dartmoor  in  Devon ;  black  near  Aberdeen 
ic  Scotland,  and  elsewhere ;  dark  brown  at  Dalkey  in  Go.  Dublin,  Ireland ;  green  near  Duufanaghy, 
C!o.  Donegal;  gpreen  and  red  at  Ox  mountain,  near  Sligo. 

In  the  n.  &ite8,  in  Maine  at  Paris  and  Hebron,  magnificent  red  and  green  tourmalines 
with  lepidolite,  etc,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  sui^ 
rounded  by  green,  or  red  at  one  extremity  and  green  at  the  other ;  also  blue  and  pink  varieties; 
at  Albany,  green  and  black ;  at  Streaked  Mtn.,  black.  In  Mass.,  at  Ohesterfleld,  red,  green,  and 
blue,  in  a  granite  vein  with  albite,  uranite,  and  microlite,  the  cr3rstals  small  and  curved,  nearly 
opaque,  and  fragile,  the  green  crystols  often  with  distinct  prisms  of  red  color  inside,  especially  when 
in  smoky  quartz ;  at  Goshen,  similar,  the  blue  in  greater  perfection ;  at  Norwich,  New  Baintree, 
and  Carlisle,  good  blade  crystals.  In  N,  ffamp.,  Alstead,  Grafton,  Sullivan,  Acworth,  and  Saddle- 
back Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite.  In  VermorU,  at  Brattle- 
boro,  black.  In  ContL,  at  Monroe,  perfect  dark  brown  crystals  in  mica-slate  near  Lane's  miue, 
sometimes  two  inches  in  length  and  breadth ;  at  Haddam,  interesting  bkck  crystals  in  mica 
slate  with  anthophylUte,  also  in  granite  with  iolite,  and  also  at  the  gneiss  quarries,  on  the  east 
side  of  the  river.  In  N,  York,  near  Gouvomeur,  light  and  dark  brown  crystals,  often  highly  modi- 
fied, with  apatite  and  scapolite  in  granular  limestone  (f.  8o8,  339) ;  at  Canton ;  in  simple  prisma 
in  thu  same  rock  near  Port  Henry,  Essex  Co.;  at  Schroon,  with  chondrodite  and  scapolite; 
at  Crown  Point,  one  mUe  south  of  village,  fine  brown  crystals ;  at  the  ohrysoberyl  locality  near 
Saratoga,  N.  T.,  black;  at  Alexandria,  Jefferson  Co.;  at  Elingsbridge,  brown,  yellowish  or 
reddish-brown  crystals  in  dolomite ;  near  Edenville,  gray  or  bluiah-gray  and  green  in  three* 
sided  prisms  occur ;  short  black  crystals  in  the  same  vicinity,  and  at  Rocky  Hill,  sometimes  5 
inches  in  diameter ;  a  mile  southwest  of  Amity,  yellow  and  oinuamon-colored  crystals  with  spinel 
in  caldte ;  also  near  the  same  village  a  dove-brown  variety  with  hornblende  and  rutile  in  granu* 
lar  limestone.  In  2fi  Jersey,  at  Franklin,  Hamburg,  and  Newton,  blade  and  brown  crystals  in 
limestone,  with  spineL  In  Fenn,,  at  Newlin,  Chester  Ga ;  at  London  Grovo  and  near  UnionviUe, 
of  a  light  ydlow  or  browmsh-yellow  (f.  458),  in  limestone,  and  rarely  white;  at  Parksbarg,  Chea* 
ter  Co ;  in  Delaware  Co.,  at  Aston ;  at  Chester,  fine  black ;  Middletown,  black ;  Marple,  of  a  greon 
color  in  talc ;  opposite  New  Hope,  Buck's  Ca ;  in  New  Garden  township,  Chester  Ca.  in  lime* 
stone^  light  brown  to  yellow  and  sometimes  transparent ;  near  New  Hope  on  the  Delaware,  large 
Made  crystals,  in  which  the  prismatic  faces  are  sometimes  ahnost  obsolete.  In  S.  Oar^  m  Cheo* 
wee  valley.    In  Georgia,  Habersham  Ca     In  Oaii/omia,  black  crystals.  6-8  in.  m  diameter,  is 
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foldgpar  YoiDs,  in  (he  mountaiiis  between  San  Diego  and  the  Colorado  desert^  bordeiiug  the  Qil» 
Fated  vallej  of  San  Felipe. 

In  CanadOf  superb  greenish-yellow  crystals,  1  inch  through,  in  limestone  at  G.  Onlumetld.. 
amber-colored  at  Fitzroy,  C.  W. ;  transparent-brown  (f.  386)  at  Hunterstown,  0.  E.,  with  idocrasf 
and  ganiet ;  black  at  Bathurst  and  Elmsley,  0.  W.,  and  St.  Jerome,  G.  K. 

The  name  turmalin,  from  TuramaH  in  Cingalese,  was  introduced  into  Holland  in  1703,  with  a 
lot  of  gems  from  Ceylon.  The  property  of  attracting  the  ashes  of  burnt  peat,  alter  friction,  led  to 
its  being  very  soon  named  in  Holland  Aschentrecker^  or  ash-drawer.  In  1717,  Lemery,  in  his 
Memoir  in  the  Hist,  de  1' Acad,  des  Sd.,  France,  referred  the  attraction  to  rong^etism ;  and  ii 
1766  to  17G2,  appeared  the  several  Memoirs  of  ^pinus  (published  in  the  Mem.  Acad.  Berlin,  vol. 
xiL,  and  at  St.  Petersburg)  on  the  electrical  properties  of  tourmaline.  The  name  tourmaline  waa 
fdow  of  introduction  into  mineralog^cal  treatises.  The  first  specimens  ttom  Ceylon  were  cut  gems, 
«o  that  the  common  characteristics  of  tourmaline  and  schorl  were  not  apparent.  Linna}U8,  in  his 
6yst  Nat,  1768,  suggests  the  relation  between  them,  but  de  Lisle  was  the  first  to  describe  Cey- 
lon crystals,  and  bring  the  two  minerals  into  one  species.  On  the  name  schorl^  see  pages  204  to 
206.  Long  after  the  union  of  tourmalino  and  schorl,  the  spedes  continued  to  bear  tho  latter  of 
these  names;  and  even  in  1816,  Jameson,  in  his  System  of  Mineralogy,  retains  schorl  as  the 
name  of  the  species,  with  common  schorl  and  tourmaline  or  precious  schorl  as  two  subspecies. 

Alt-^Tourmaline  occurs  altered  to  mica,  chlorite,  cookeite,  steatite.  The  mica  is  lepidolite,  a 
species  which  is  related  in  composition  to  some  tourmaline,  and  is  a  frequent  associate  of  tho  red  and 
green  varieties.  It  appears  to  take  place  through  the  addition  of  alkalies.  Some  rubellites  and 
green  tourmalines  at  Chesterfield  are  hollow,  evidently  fh)m  decomposition  and  removal  of  the 
interior;  and  in  the  cavities  are  occasionally  observed  small  crystals  of  yellow  uranite  (Tesche- 
mocher). 

Zeuxitb,  Thomson  (Ann.  Phil,  iv.  299, 1814)  was  found  in  1814  in  adcular  interwoven  crystals  ai 
Huel  Unity,  Cornwall ;  color  brown,  slightly  greenish  in  some  lights ;  G.=3'061 ;  H.=4-25 ;  prisms 
stated  to  be  flat  rectangular.  Thomson's  analysis  afibrded  §i  33*48,  M  81*86,  ^e  2601,  Ca  2^46, 
1ft  5*28=99'07.  B.B.  becomes  scoriaceous  at  the  edges.  Loses  over  6  p.  c.  when  heated  in  a 
glass  tube.  Greg  supposes  tliat  this  loss  may  have  been  of  boric  add  instead  of  water,  and  that 
the  mineral  is  a  ferriferous  tourmaline  (PhiL  Mag.,  IV.  x.  118). 

321.  GBHXiBNITB.    Gehlenit  Fuchs,  Schw.  J.,  xv.  377,  1816.     Stylobat  Bi^eiOL,  Leonh. 
Tasohenb.,  x.  600  1816,  Hofiin.  Min.,  iv.  b,  109,  1817. 

Tetragonal;  near  meionite  in  form  (p.  318).  6>Al-i=168®  12';  a= 
0"4:00.  Observed  planes :  0 ;  vertical,  t-i^  i-S ;  octahedral,  1,  f ,  2,  -f-i, 
Descl.  0  A  1=150°  30',  0  A  2=131°  28',  0 Af =147°  7',  0  A  J.i=136°  68' 
(135°— 136°  obs.).  Crystals  usually  short  square  prisms,  sometimes  tabular. 
Cleavage  :  0  imperfect ;  i-i  in  traces. 

H.=5'5— 6.  Cx.=2-9— 3-067.  Lustre  resinous,  inclining  to  vitreous. 
Color  different  shades  of  grayish-green  to  liver-brown  ;  none  bright.  Faintly 
flubtranslucent — opaque,  tracture  uneven — splintery.  Streak  white — 
grayish- white.     Double  refraction  feeble ;  axis  negative. 

Comp. — 0.  ratio  for  ft,  S,  Si= 1 : 1 :  |,  or  3 : 2  between  bases  and  silica,  as  in  andalnsite.  Formula 
rt&*+ifi)Si=i  if  *1  to3Pe=5: 1,  Silica  29*9,  alumina21-6,  sesquioiyd  of  iron  6*6,  Ume42'0=100. 
Analyses  :  1,  Puchs  (Schw.,  xv.  377) ;  2,  Thomson  (Mm.,  i  281) ;  8,  v.  Kobell  (Kastn.  Arch.,  iv. 
813);  4,  Damonr  (Ann.  Gh.  Fhy8.,Ilt  x.  66);  5,  6,  Kuhn  (Ann.  Ch.  Pharm.,  lis.  371);  7,  Bam- 
melsborg  (3d  SuppL,  47) : 
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8-80=99-60  Piichs. 
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4-54=100-45  Thomson. 
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37-4 

2-0=99-6  KolielL 
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1-53,  S^a  0-33=99-64  Damour. 
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36-97 

3-62=99-14  Kuhn. 

6. 
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19-00 
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7-26 

1-41 

86-56 

6"56=99-28  KOhn. 

7. 
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29-78 

22-02 

3-22 

1-73 

8-88 

37-90, 

1^  and  loss  128,  fin  019  Bami 

Bammelsberg  has  deared  np  m  part  the  discrepancies  in  the  aoalysea  by  discoTering  that  the 
mineral  contains  both  sesquioxgd  and  protoxyd  of  iron.  The  oxygen  ratio  from  his  anafysea  ft 
8-4:3:  41,  for  which  he  substituteB  3:3:  4=1  :  1  :  }. 
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Pyr^  oto.— BB.  thin  splinters  ftiso  with  difficulty  (P-rrS-^,  v.  KoheH)  to  a  gray  glass.  With 
bonx  fi'ses  slowly  to  a  glass  colored  by  iron.  Gelatinizes  with  muriatic  add,  yielding  a  solutian 
eontainiuj  both  protoxyd  and  sesquiozyd  of  iron. 

Obs.-  -GehleDite  is  found  only  at  Mount  Monzoni,  in  the  F&ssa  valley,  in  isolated  or  aggregated 
oystala,  invested  by  calcite. 

Named  by  Fuchs  after  bis  colleague,  Gehlen. 

Alt. — Gehlenite  occurs  altered  to  steatite.  A  partially  altered  specimen  afforded  G.  Bischof  Si 
31*62,  %1  23-99,  te  9*43,  Ji£g  2*84,  Ca  81*13,  ign.  1-28=]00'09,  with  some  mixed  carbouate  of  lime. 

Axtil-— Not  unfirequent  among  furnace  scoria,  in  thin  square  tables,  or  8-sidcd  prisms,  with 
cleavage  parallel  to  the  lateral  planes  of  a  square  prism.  Bas  been  observed  at  Dawes'  furnace, 
OMb'uy  in  Kuc^utnd,  and  at  Holzhausen  in  Hossia.  Analyses:  1,  Percy  (Bep.  Brit  Assoo, 
itA^f  .\m.  J.  Sc?.,  IT.  V.  128) ;  2,  Bunsen  : 


1.  Dawes',  Oldbuiy 

2.  Holzhausen 


Si      Si      te    Hn  ftg     Ca      ^a      &  Ca  S  Oa  8 

28-82  24-24  027  0*07  2*79  40*12   064  0*26  3-38=  100*09  Percy, 

82-22  27-81   2*87  5-67  17*35  1130  3*05 =99»7  Bunsen. 


322.  AMDALtTSim.  Spath  adamantin  d'un  rouge  violet  (fir.  Forez)  Bmim,  J,  de  Phyi., 
xzziv.  458,  1789.  Feldspath  du  Porez  GuyUm,  Ann.  Gh.,  l  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  Ddameth.^  J.  de  Phya.,  xlvi.  38G,  1798.  Andalnsite.  Feldspath  apyre  iT.,  Tr.,  iv. 
1801.  ICicaphilit,  MicaflUt  {(t.  Lahmcrwinkel),  Brunner,  Moll's  Ann.  B.  H.,  ilL  294,  1804,  Efem.^ 
L  51,  1805;  MicaphylUt,  had  mthogr,  Stanzait  (fr.  Bavaria  at  Stanzen  near  Bodenmois,  and 
Horzogau)  Flurl^  Gebirgs-Form.  (Jhurpfalzbaieriachen  Staaten,  5,  1806.  Hartspat  Wem. 
Macle  hyaline  (krdier, 

BOex  niger  cum  cmce  Candida:  Darinn  ein  weiss  Ereutz,  GtgMTy  Foss.,  45,  1565  Lapis 
crndfer  (fr.  Compostella)  quem  Hispani  vocat  crudatum,  Mercaiif  Metallotheca  Vaticana,  237, 
1617.  Piorres  de  Mades  (fr.  id.)  Hobitn,  N.  ide^s  sur  la  Format,  d.  Foss.,  108,  1751  (with  fig ). 
SpflDish  Shirl,  Cross-Stone,  EtU,  Foss.,  152,  1771.  Pierre  de  Oroiz,  Made  basaltique.  Schorl  en 
priamefl— dottt  les  angles  ob(us  sout  de  95'',  de  Liale,  CrisL,  1772,  iL  440, 1788.  Crudte  i>e/a- 
mtUk,  T.  T.,  ii  292,  1797.  (3hiastolith  KarsL,  Tab.,  28,  73,  1800.  OhiastoUte.  Made  K,  Tr.,  ill 
1801.  Hohlspath  Wem,^  1803,  Ludwigs  Wem.^  210,  1804.  (Ihiast  ident.  with  Andal.  Bern' 
hardi,  Mdl's  Efem.,  liL  32,  1807,  Beud,  Tr.,  863,  1824. 

Orthorhombic.     I A  7=90°  48',  Oa  1-1=144°  32' ;  a:h:  c=0-71241 : 1 : 
1*01405.    Observed    planes:    0; 


340 


341 


in 


Westford  Mass. 


vertical,  /,  i-l,  i-i,  i-2,  i-2 ;  domes, 
1-i,  14 ;  octaliedral,  1,  2-2.  Oa  J 
=90^  0  A  l-i=144°  56',  e-2  A  i-2 
=127°  30',  l-iAl-i=109°  4', 
l-iAl.i=109°  50'.  Cleavage:  I 
perfect  in  crystals  fSrom  Brazil ;  i-i 
less  perfect ;  i-x  in  traces.  Mas- 
sive, imperfectly  columnar,  some- 
times radiated,  and  granular. 

H.=7'5 ;  in  some  opaque  kinds 
3—6.  G.=3-05  — 3-35,  mostly 
3-1 — 3-2.  Lustre  vitreous;  often  weak.  Color  whitish,  rose-red,  flesh- 
red,  violet,  pearl-gray,  reddish-brown,  olive-green.  Streak  uncolored. 
Transparent  to  opaque,  usually  substranslucent.  Fracture  uneven,  bu1> 
conchoidal.  Double  refraction  strong;  optic-axial  plane  i-J;  angle  very 
hiTge  ove"  80** ;  bisectrix  negative,  normal  to  0. 

V«r.— 1.  Ordinary.    H.=7-6  on  the  basal  faoe,  if  not  elaewhere.    For  sp.  gr ,  see  below. 
2.  ChdoBtoliie  (macle).  Stout  crystals  having  the  axis  and  angles  of  a  different  color  f^om  the  restL 
owing  to  •  regular  arrang«>!ment  of  iipr>urities  thr«  -^^h  the  interior,  and  hence  exhibiting  a  ooloreo 
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croBSy  or  a  tesselated  appeuranoe  in  a  tranaverse  section.  H.=3— 1-5,  vaxyuig  much  with  thft 
degree  of  impuritj.  The  following  figures  show  sections  of  some  ciystals.  Fig.  842,  by  C  X. 
Jackson  in  J.  Soc.  N.  Hist,  Bost,  L  55;  figs,  a  and  b  are  from  opposite  extremities  of  the  ( 
orysials;  so  also  e  and  d;  e  and/;  h  appears  to  be  a  twin  ciTStaL 


842 


QQHQHHQQ 


Fi^.  843  shows  the  successive  parts  of  a  single  crystal,  as  dissected  by  B.  Horsford  of  Sprmg' 
field,  Mass. ;  344,  one  of  the  four  white  portions ;  and  345,  tlie  central  bbusk  portion.    The  fonni 

343 


344 


345 


of  the  white  and  black  portions  vary  much.  Bemhardi  showed  in  1807  (I  c)  that  the  central 
column  sometimes  widened  from  ih6  middle  toward  each  end. 

The  name  made  is  fh)m  the  Latin  maeulOf  a  epot^  and,  as  Robien  observes,  it  alludes  to  the 
o&e  of  the  **  maade  "  in  heraldry,  in  which  the  word  signifies  a  voided  lozenge^  or  a  rhomb  with  opeo 
centre  (L  c.,  1751,  in  de  Lisle,  Orist).    Chiastolit3  is  from  cki^  the  Greek  name  for  the  letter  X« 

Oomp.— 0.  ratio  for  fi,8i=3  :  2;  atlSi=Snica  36-8,  alumina  63-2=100,  with  little,  if  any, 
sesquioxyd  of  iroD  replacing  the  alumina.  Analyses:  1,  Buohols  (Moll's  Efem.,  iv.  190);  ^ 
Thomson  (Min.,  L  2H2);  3,  Bunsen  (Fogg.,  xlvii.  18(5);  4.  A.  Erdmann  (Jahresb.,  xxiv.  311);  5, 
Both  (ZS.  G.,  vii.  16) ;  6-8,  Hubert  (Jahrb.  G.  Reichs.,  i.  350,  858) ;  9,  Kersten  (J.  pr.  Oh.,  xxxrii 
162);  10-12,  Pfiupsten  ft  E.  B.  Schmid  (Fogg.,  xcvii.  118);  IS,  Svanberg  (Jahresb.,  xxiiL  279); 
14, 15,  Jeremejef  (Verb.  Min.  Ges.  St.  Fet.,  1863,  140, 145);  16,  Arppe(Act  SocFenn.,  v.  1857); 
17,  Damour  (Ann.  d.  M.,  V.  iv.  53) ;  18,  Bunsen  (L  a) ;  19,  Jackson  (J.  N.  Hist  Boston,  I  65) ;  20, 
Benoa(ExpL  Sd.  deTAlgerie,  1848,  5S);  21,  Jerofejef  (Verb.  Min.  Ges.  St  Fet,  1863,  147): 


Si       Si        9e    Sin  fig    Ca     fra     £      ft 


I. 
2. 
3. 
4. 

6. 

[i 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
81. 


Herzogaa               86*5    60'5 

4-0     

=101-0  Buchola. 

Tyrol                       35-80  6020  tel-32   

1-00   — 

2-03=99  86  Thomson. 

"    Lisens            40-17  58-62 

0-61 

0-28 

=99*58  Bunsen. 

"         "                  39-99  68-60 

0-72  0-83 

"        "  Pseud.      36-74  59-65 

2-80   

0-49 

=99-68  Both. 

"    Langtauf  v.   39-24  59  49 

068   

0-26  0-61 

=100-12  Hubert 

"        "  Peeud,      36-66  60-00 

1-83   

0  98 

=99-92  Hubert 

Krumbach,  Paeud.  37-63  59-14 

0-86   

0-50  2-01 

=10014  Hubert 

Munzig                    37-51  60-01 

1-49   

0-46  0-48 

=99-96  Kersten. 

Eatharinenbnrg      85-74  56*98 

6-71   

0-20  0-15 

=98-78  Ffingsten. 

Robschutz               86-84  55  82 

3-22    

114  109 

=98-1 1  Ffingsten. 

Brftunsdorf              87-57  59-88 

1-88   

0-17  0-61 

=99-66  Ffingsten. 

Fahlun,  Sw.             87-65  59-87 

1-87   

0-38  0-68 



=100-35  Pvanbeiig 

Mankova,  CkUuL    36-33  62-20 

0  30    tr. 

0-60 

010 

1-50 

0-25=  10018  Jerom. 

Schaitansk,  AndaL  86-78  61-70 

0-20   

fr,    0-90 

tr. 

0-80 

0-66=100-39  Jerero. 

Ealvola,  FinL          87-41  61-26 

1-86   

....  ._ 

=100-63  Arppe. 

Brazil                 (})  37*08  61-46 

1-17    <r. 

.—»  

=99-66  Damour. 

Lancaster,    C^'a«(.3909  68-56 

0-58 

0-21 

0-99=99-38  Bunsen. 

"                   "   380    610  te  4-0     

1-5-99  5  Jackson. 

Algeria,             "   86-0    61*9 

=98  6  BenoQ. 

Buskiala^FInL,  *«   38-42  60-96 

3-20  

tr.    4-12 

tr. 

0-60 

2-60=99-80  Jero£ 
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Antl  Ka  4^  G.=:3'164;  5,  oyanito  psetidomorphoiia  after  andalasite,  G.==3*401 ;  6,  G.=3108 
9,  peeudomorphouB  pyanite,  fonning  tne  exterior  of  6,  G.= 8*327;  8,  pseudomorphous  cyanltc 
after  andalnaite,  from  the  Koralp  in  Styria,  G.=8-648 ;  9,  G  =3162 ;  10,  G.=3a2 ;  1 1,  G.=311 
12,  G.=3  07  ;  16,  G.=3  14 ;  17,  G.=3160 ;  20,  G.=31,  /A  /=98i'. 

Pyr.,  etc. — B.B.  infhBible.  With  cobalt  solution  g^ves  a  blue  color  Not  decomposed  bj  adds. 
Decomposed  on  ftisiou  with  canstic  alkalies  and  alkatine  carbonates. 

Oba. — Most  common  in  argillaceous  schis^  or  other  schists  imperfectly  crystalline;  also  in 
gneiss,  mica  schist,  and  related  rocks ;  rarely  in  connection  with  serpentine.  Found  in  Spain,  la 
Andalusia  (first  loa  disooreredX  and  thence  the  name  of  the  species;  in  the  Tyrol,  Lisens  val- 
ley, in  large  cryst  with  pyanite;  in  Saxony,  at  Braunsdorf,  Bobsohatz,  Munzig,  Penig;  in  Mo* 
ravia,  at  Goldenstein ;  Bavaria,  at  Lahmerwmkel,  Babonstein,  Hogenan,  Tillenburg,  etc. ;  Austria, 
at  Felling,  near  Krema,  in  serpentine;  France,  Dopt  of  Yar,  near  Hydres;  Bareges  in  the  Fyr- 
eooes:  Finland;  Bussia,  at  Sduutansk  in  the  Ural;  Makova,  etc.,  in  Kertschinsk.  In  Ireland 
at  Killiney  Bay,  in  mica  schist;  near  Balahulish  in  Argjieshirer  Cumberland,  England.  In 
Brazil,  province  of  Minas  Geraes,  in  fine  crystals  and  as  rolled  pebbles. 

In  N.  America,  in  Maine  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  S.  Berwick.  K.  Bdmp^ 
at  White  Mtn.  Notch;  Boar's  Head,  near  Bye;  at  Charleston.  Varmontf  near  Bellows  Falls. 
Mass^  at  Westford,  abundant  in  cryst,  sometimes  rose-colored;  Lancaster,  both  varieties;  Steiw 
ling,  chiastolite.  Chnn^  at  Litchfield  and  Washington,  good  cryst.  Penn ,  in  Delaware  Co.,  near 
Leiperville,  large  cryst ;  at  Marple,  Upper  Providence,  and  Springfield,  good  cryst ;  one  weigh- 
ing 7  i  lbs ,  and  a  oToup  of  crystals,  free  from  the  gangue.  of  about  60  lbs.  Oalt/.f  along  the 
ChnrchUlas  rivers.  Ban  Joaquin  vaL,  at  crossing  of  road  to  Ft  Miller.  In  Oanada^  at  L.  St  Fran- 
cis, in  reddish  trL  cryst,  in  mica  sdiist,  both  var.    In  N.  SooUOf  at  Cape  Canseau 

Alt.~Andalu8ite  occurs  altered  to  kaolin;  sometimes  to  mica;  also  to  cyanite  (anal.  6,  7, 
8);  crystals  being  found  consisting  of  pyanite,  or  mica,  as  a  result  of  the  alteration. 

A  partially  altered  andalusite  from  the  Tutchaltul  Mtn.,  Nortschlnsk,  afibrded  Jeremejef  (1.  a) 
Si  63-6,  *1  43-1,  Pe  1-01,  Agir.,  Oa  096,  I^a  fe-.,  4  0-8,  ign.  O-87  =  100'34;  G.=2  944.  The 
crystals  were  distinctly  altered  to  a  depth  of  2  Imes,  and  this  part  was  B.B.  Aisible.  /A  7=93^'', 
the  surfaces  not  smooth. 

Arti£ — Formed  in  crystals  by  the  action  of  a  current  of  gaseous  fiuorid  of  silicon  on  calcined 
alumina,  the  angle  /A  /of  the  crystal  9\%  and  oomposition  Si  29*6,  ^  70-2=^9'7=^^Si*;  also 
by  the  action  of  fiuorid  of  aluminum  on  silica  (Deville  ft  Caron). 

Uyklls  Breiih.,  Handb,  il.  368,  1841;  Talkateinmark  Freiesiebcn^  Mag.  Orykt  Sachs.,  v.  181, 
has,  as  Hausmann  observes,  the  oomposition  of  cyanite  or  andalusite.  It  is  soft,  having  a  liar^ 
ness  of  about  2,  yellowish  or  reddish- white  to  whitish  color,  with  colorless  streak.  G.=2'4ft^ 
S'63 ;  a  somewhat  greasy  feeL   1,  Kersten  (Sohw.  J.,  IxvL  16);  2,  Kussin  (Bomm.  Min. Ch.,  581): 


Si 

Sl 

iSln 

ifg 

I. 

2. 

37-62 
8601 

60-50 
63-72 

0*63 

0-82=99-67. 
=99-73. 

Breithanpt  says  that  it  contains  5  p.  c.  of  water ;  but  neither  of  the  analyses  made  sustain  this. 

823.  FZBROIiITB.  Faserkiesel  (fr.  Bohemia)  Idndacker,  Mayer's  Samml.  phys.  Aufs.,  ii.  277, 
1792,  Bergm.  J^  11  65,  1792.  Fibrolite  (fr.  the  Camatic)  Boumont  Phil.  Trans.,  1802,  289,  835 ; 
=Boumonite  LucaSj  TabL,  ii  210, 1813.  Bucholzit  (fr.  Tyrol)  BrandeSy  Sohw.  J.,  xzv.  125, 1819. 
Sfllimanite  (fr.  Oonn.)  Bouwi^  Am.  J.  Sd.,  viil  113,  1824.  Worthite  Hesa,  Pogg.,  xzi.  73,  1830. 
Xenolit  Nardensk.,  Act  Soa  Sc.  Fenn.,  L  372,  Pogg.,  Ivi  643,  1842.  Bamlit  Erdmann^  Ak.  K 
Stookh.,  1842,  19.    Monrdite  (fr.  Monroe,  N.  T.)  SOUman^  Am.  J.  SoL,  IL  viil  885,  18i9. 

Monoclinic.  /A  7=96**  to  98®  in  the  smoothest  crystals ;  usually  larger, 
the  faces  /striated,  and  passing  into  i-2.  Cleavage :  i-l  very  perfect,  bril- 
liant Crystals  commonly  long  and  slender.  jLi&S  fibrous  or  columnar 
massive,  sometimes  radiatmg. 

H.=6— 7.  G.=3*2— 3'3.  Lustre  vitreous,  approaching  subadamantine. 
Color  hair-brown,  grayish-brown,  grayish-white,  grayish-green,  pale  olive- 
green.  Streak  uncolored.  Transparent  to  translucent,  double  refraction 
very  strong;  optic-axial jplane  irt;  angle  about  44®  for  the/  red  ray ;  biseo 
trix  positive,  normal  to  0 ;  Descl. 
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Var.— 1.  SiOimanUe,    In  long,  slender  ciystalB,  passing  into  fibrous,  with  the  fibres  sepsnUs 
G.=3'238,  fr.  Norwich,  Ct,  Dana;  8282,  fr.  id.,  Brush;  3*2S9,  fr.  Torktowo,  Norton. 
2.  Fibroliie,    Fibrous  or  fine  columnar,  firm  and  oompact,  sometimes  radiated;  grayish-wbite  kc 

Ede  brown,  and  pale  oliTO-green  or  greemsh-graj.  Budioizite  and  monroliie  are  here  induded ;  the 
iter  is  radiated  columnar,  and  of  the  greenish  color  mentionod.  0.=3'24,  fibrolite,  Bouraoo; 
8*19— 3-21,  id.,  Damour;  8*239,  bucbolzite,  fc,  Chester,  Pa.,  Erdmann:  3*04— 3*1,  monrolite,  Bl 
Silliman;  3*075,  id..  Brush. 

BarriUU^  from  Bamle,  Norway,  resembles  the  monrolite,  being  columnar  subplumoso,  silky ;  0. 
=2*984,  and  color  greenish- white  or  bluish-green.  The  analysis  of  Erdmann  (see  below)  gave  • 
large  excess  of  silica;  but  L.  Sssmann  observes  that  there  are  minute  prisms  of  quartz  among  th« 
fibres  of  bamlite. 

JTenolite  also  resembles  fibrolite  closely,  excepting  in  the  high  specific  gravity,  8*58,  which  sog- 
gestB  an  identity  rather  with  cyanite.  But  the  prisms  are  stated  to  have  the  angle  vl%  which  ifl 
tiie  angle  of  andalusite ;  and  Descloizeaux  says  that  it  is  optically  like  fibrolite,  and  not  like 
qyanite.    From  Petorshoflf,  Finland,  and  near  St.  Petersburg. 

WorthUe  is  hydrous,  and  appears  to  be  a  somewhat  altered  form.  H.=7'25 ;  color  white;  tnoS' 
lucent    Optically  like  the  above.    From  near  SL  Petersburg. 

Oomp. — £l  Si,  as  for  andalusite= Silica  36*8,  alumina  63*2=100,  as  in  Damour's  analysis  of 
fibrolite,  and  Connell's,  Staafs,  and  Silliman's  of  sillimanito.  Damour  obtuned  in  his  analysifl 
of  sillimanite  39  p.  a  of  silica,  and  others  still  more,  showing  apparently  that  the  mineral  is  not 
always  pure. 

Analy.?es  of  fibrolite,  eta :  1,  Cheneviz  (J.  d.  Mines,  ziv.  86) ;  2,  B.  Silliman,  Jr.  (Am.  J.  Sd,  IL 
Till  388) ;  3,  4,  Damour  (C.  K,  bd.  319) ;  6,  Brandos  (J.  de  Pharm.,  zcL  237);  6,  Thomson  (Ann. 
Lya  N.  York,  ill  and  lOn.,  i  235);  7,  A.  Erdmann  (Ak.  H.  Stockholm,  1842,  19) ;  8,  9,  E  Silli- 
man, Jr.  (L  c);  10,  Bowen  (Am.  J.  ScL,  viiL  118);  11,  Hayes  (Alger's  Min.,  601);  12,  Oonnell 
(Jameson's  J.,  zzxl  232) ;  13,  Staaf  (Jahresb.,  xxv.  348) ;  14,  SUliman,  Jr.  (L  o.) ;  15,  Darnoui 
(Ann.  d.  M.,  V.  xyI  219);  16,  Norton  (This  Min.,  2d  ed.,  378,  1844);  17,  18,  Smith  ft  Brush 
(Am.  J.  Sd.,  IL  zyI  49);  19,  Komonon  (L  c.);  20,  Hess  (Pogg.,  xxi.  73): 


ft         Si 


Pe      Ae       tL 


1.  Gamatio,  mrMe 

3800 

58-25 

0*75 

=97-00  (Jheneyix. 

2.        "             ** 

8631 

62*41 

0*70 

=99*42  Silliman.* 

3.'  Brioude,       " 

87*18 

61-17 



1-06=10011  Damour. 

4.  Morbihan,     " 

37-10 

61-03 

0*71 

l-20=100-i»4  Damour. 

6.  Tyrol,  BuchokgUe 
6.  Chester,  Pa. " 

46-00 

50*00 

2*50 

,  ^  1-6=100  BrandeSL 

46*40 

62*92 

tr. 

=99*32  Thomson. 

f        (I             II 

4005 

58*88 

0*74 

0*40=100*07  Erdmann=Xl"  ST. 

a     •»         " 

85-96 

64-43 

0*52 

—100*91  Silliman. 

9.  Brandy  wine  Bp.^  fibrotu 
10.  Chester,  Ct,  SiUmamU 

36*16 

63*52 

-99*68  Silliman. 

42*66 

54-11 

2*00 

0-61=99*28  Bowen. 

11.        "                  " 

42*60 

64*90 

1*10 

040 

J  Ca  0-31=99*sl  Hayea. 

12.        "                    •* 

36-76 

58-94 

0-90 

=96-68  OoonelL 

13.        "                    " 

37*86 

5862 

2-17 

0-40 

0  43=98-98  Staaf. 

14.        "                    " 

37*65 

62-41 

=100*06  Silliman. 

15.         "                    «* 

8906 

59-58  t^ 

1*42 

,  Mn  0  28=lO<»-28  Damov. 

16.  Fairfield,  N.  Y.  « 

37*70 

62*75 

2*29 

=102*74  Norton.t 

1-03=99*33  Smith  <k  Brush. 

17.  M(mroliU 

87*20 

6»02 

208 



18.        " 

37*03 

61*90 

0*86=99*78  Smith  ft  Brush. 

19.  XenMe 

47*44 

62-54 

=99  98  Komonen. 

20.  WorthOi 

40-58 

63*60 

1*00 

4  68=99-71  Hess. 

An  analysis  of  bsmlite  afforded  Erdmann  (L  c.)  Si  56*90,  £l  40-78,  Fe  104,  Ca  1*04^  F  *;= 
99*71. 

'BjT.y  etc — Same  as  given  under  andalusite. 

Obs. — Occurs  in  gneiss,  mica  schist,  and  related  metemorphlo  rocks. 

Observed  near  Moldau  an^  Sohuttenhofen  in  Bohemia  {faserkiesel) ;  at  Fassa  in  the  T^Toi 
Qmchofnie)*^  in  the  Gamatic  with  corundum  {flbrcliU)]  at  Bodenmais  in  Bavaria;  nearEigeriB 
Bohemia ;  Marschendorf  in  Moravia ;  in  France,  in  the  vicinity  of  Issoire  in  boulders,  and  also  in 

*  One  of  Boumon's  own  specimens,  received  by  OoL  Oibbs  (from  whom  the  original  part  of  ths 
Talo  Cabinet  was  obtained)  from  Oount  Bournon  himselt 

\  Profl  Norton  stetes  that  in  his  analysis  the  excess  of  alumina  was  probably  owing  to  the 
proacnce  of  aluminate  of  potassa,  which  remained  with  the  alumina  after  separating  the  oxyd  o( 
iron  by  caustio  potassa;  subtracting  this  excess,  the  analysis  corresponds  to  those  by  SiliiOiaiL 
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Qm  cuton  of  Panlbagnot,  and  in  the  vicinity  of  Gbavagnac  and  OurooBe  with  cyanite  and  ooninp 
dam,  and  between  8t  Eble  and  GieBpiguac. 

In  the  United  SlateSi  in  MassaehuaeUSf  at  Worcester.  In  ConnecUctUt  at  the  falls  of  the  Tantio^ 
near  Norwich,  with  zircon,  monazite,  andcorundam;  and  at  Chester,  near  Sajbrook  {silUmanUe); 
at  UumphreysTille.  In  N.  York,  at  Yorktown,  Westchester  Co.,  10  m.  N.K  of  Sing  Sing;  neai 
the  road  leading  from  Pine's  Bridge  to  Yorktown  P.  Office,  in  distinct  crystals,  with  monaciteh 
tremolite,  and  magnetite,  the  crystals  often  running  through  the  magnetite ;  in  Monroe,  Orange 
Co.  {monrolite),  with  nii<»,  garnet,  magnetite,  etc.  In  P(6nn.,  at  Chester  on  the  Delaware,  near 
Queensbury  forge ;  in  Delaware  Co.,  in  Birmingham,  Middletown,  Concord,  Aston,  Darby.  In 
Dtlawartf  at  Brandywiuo  Springs 

Fibrolite  was  much  used  for  stone  implements  in  western  Burope  in  the 
''Stone  age."    (AnaL  S,  4) 

The  crystallization  of  sillimanite,  fibrolite,  bucholzite,  and  also  of  bamlite 
andxenolite,  was  first  shown  to  be  orthorhombic  by  Desdoizeaux,  on  optical 
grounds.  The  terminal  planes  in  the  crystal  figured  by  the  writer  (annexed 
figure)  were  rough,  and,  as  stated  in  the  last  edition,  of  too  doubtful  import 
to  be  relied  on  for  their  angles  or  their  indications  as  to  the  symmetry  of 
the  crystals.  Afforded  0 A /=  1 05*;  OAm=138'80',  wA/,back,=120°80'. 

The  species  approximates  closely  to  andalusite,  but  appears  to  differ  in 
its  deavage,  that  parallel  to  i-i  be'mg  very  perfect,  with  none  parallel  to  /; 
and  in  its  positive  bisectrix  and  much  smaller  optio-axial  angle. 

Named  fibroUte  from  the  fibrous  massive  variety ;  buchottUei  after  the 
chemist  Bucholz ;  siUimanitef  after  Profl  Sillunan. 

824.  OTANrm.  Talo  bleu  Sage,  Descr.  Cab.  de  TEcole  des  lOnes,  154,  1784.  Sappan 
Sausaure  fila,  J.  de  Phys.,  xxxiv.  213,  1789.  Benl  feuiil^te  iS!a^e,  J.  de  Phys.,  xxxL  89,  1789L 
Qyanil  (fr.  Groiner)  Wem.,  Hoffm.,  Bergm.  J.,  877,  893,  1789;  Wem,  ib.,  164,  1790;  Kyanita 
Disthene  H,,  Tr.,  ill  101.  Bhstizit  (fr.  Pfitsdithal,  or  ancient  Rhsetia)  Wem,^  Hoffm.  Min..  11 
h,  318,  1815,  iv.  b,  128,  1817. 

Triclinic.  In  flattened  prisms,  having  the  planes  i-z,  i-i,  I^  /',  i-2,  as  in 
the  annexed  transverse  section  (fig.  347);  O  rai'ely  observed.  Crjstak 
oblong,  usually  very  long  and  blade-like. 


346 

f^ 

*"•"()"• 

r\^ 

I 

r 

■ 

O  A  i-t=100  50 
O  A  /'=96  42 
<?  A  7=98  58 
/A  1-1=122  21 
«  A  i.J=106  16 


/A  r=9r  4' 

irl  A  7=140  35 
i-f  a7=145  41 
i-z  A  7^=13123 
i-i  A  1-2=159  15 
7a  1-2=166  26 


347 


ir 


Cleavage :  i-t  perfect ;  i-i  less  so ;  0  imper- 
fect. Twins:  composition-face  i-?,  the  two 
planes  0  and  i-i  making  angles  with  one  an- 
other; either  T^A^handed  or  &/i^handed,  analogous  to  right-  and  left- 
handed  twins  of  orthoclase  (f.  314, 315,  p.  353) ;  also  a  kind  having  the  twc 
crystals  crossing  at  60**.    Also  coarsely  bladed  columnar  to  subtibrous. 

H.=5— 7-25,  the  least  on  the  lateral  planes.  G.=3-45— 3*7;  3-559; 
white  cyanite ;  3*675,  blue  transparent ;  3*661,  Tyrol,  Erdmann.  Lustre  vit 
reou8---pearly.  Color  blue,  white,  blue  along  the  centre  of  the  blades  or  crys- 
tals with  white  margins ;  also  gray,  green,  black.  Streak  uncolored.  Trans- 
lucent— ^transparent.  Optic-axial  plane  inclined  about  30°  to  edge  i-l/ii^ 
and  60°  15'  to  edge  iri/O;  bisectrix  negative,  very  nearly  normal  to  i-t. 

Var.— Tlie  white  cyanite  ia  sometimes  called  RfuBHanid. 
Oomp. — i£lSi=Silica  36*8,  alumina  63-2=100. 

Analyses :  1-3,  Arfredson  (Ak.  H.  Stockholm,  1821,  i  148^  and  Sohw.  X,  Tzziv.  208);  4,  Bosoki 
JPogg.,  IviiL  160);  6,  Marignac  (Ann.  Oh. Phys.,  xiv.49)  j  6,  7,  A.Brdmann  (Jahwsb.,  xxiv.  811); 
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36-4 

63-8 

2.  St  Gothard 

34-88 

64-89 

8.           **       later  an. 

36-9 

64-7 

4.            " 

36-67 

6811 

6.            *' 

86-60 

62-66 

6   Boraas 

87  40 

61-86 

T.  Tyrol 

87-86 

6209 

8.  Greiner,  TynA 

87-80 

62-60 

9.  Saualpe,  Car. 

37-92 

61-60 

10.  Her^joki  FinL 

42-12 

65-83 

11.  Wermland 

40-02 

68-46 

12.  Lincoln  Ca,  N.  0. 

37-60 

60*40 

8y  Jacobson  (Pogg.,  Izvifi.  416) ;  9,  Kohler  (Ramm.  Min.  Gh.,  657) ;  10,  II  ddeen  (Arppe  UndenOkft^ 
141);  11,  IgeUtrom  (J.  pr.  Gh.,  IzIt.  61);  12,  Smith  &  Brush  (Am.  J.  Sci,  IL  zvL  371): 

Si         £1        Pe 

— =100*2  ArfVedson. 

=99-22         " 

=101-6         " 

119=100-97  Rosalea. 

0-84= 1 00-60  Marignac.    G.=8-6. 

0-52,  Cu  0  19,  fi  0-61=100  58  Erdmann.    a.=3-6287. 

0-71=100-16  Erdmann.     G.=8-661. 

1-08=100  98  Jacobsou.     G.=3-678. 

1-04,  Ca  0-42=  100-98  Kohler. 

0-46,  6a  2-21,  ti  2*66=10-2-78  Mod.    Mixed  wiUi  qtiArts. 

204=100-52  Igelfltrom.     G.=3-48. 

1-60=99-60  Smith  &  Brush. 

Pyr.,  etc^—Same  as  for  andalusite. 

Obs.— Occurs  principally  in  gneiss  and  mica  slate.  Found  in  transparent  dystals  at  St  Groth- 
ard  in  Switzerland;  at  Greiner  and  Pfitsoh  {rJuBtizite^  or  white  variety)  in  the  Tyrol;  also  in 
Styria;  Carintbia;  Bohemia;  Norway;  Finland;  at  Fontivy,  France ;  Villa  Rica,  South  America; 
in  Scotland,  at  Botriphinie  in  Banffshire,  at  Banchory  in  Aberdeenshire,  and  near  Glen  Tilt ;  io 
the  Shetlanda  at  Hilswickness  Point ;  in  Ireland,  at  Douegal  and  Mayo. 

In  K  Ifamp^  at  JafBrey,  on  the  Monadnock  Mtn.  In  Mass.^  au  Chesterfield,  with  garnet  in 
mica  schist;  at  Worthiugton  and  BUmford  in  good  specimens;  at  Westfield  and  Lancaster.  Id 
Oonn.,  at  Litchfield  and  Washington  in  large  roUed  masses,  with  corundum  and  massive  apatite; 
at  Oxford,  near  Humphreysville,  in  mica  sdiist  In  Vermonij  at  Thetford  and  Salisbury ;  at  Bel- 
lows Falls  in  short  disseminated  ciystals.  In  Pentu,  in  fine  specimens  near  Philadelphia,  on  the 
Schuylkill  road  near  the  Darby  bridge ;  near  the  Schuylkill,  on  the  Ridge  road,  back  of  Robin 
Hood  tavern ;  at  East  and  West  Branford,  Chester  Ca ;  at  Darby  and  Haverfoid,  Delaware  Co. 
In  Maryland^  eighteen  miles  north  of  Baltimore,  at  Scott*s  mill ;  in  Delaware  near  Wilmington. 
In  Virginia  at  Willis's  Mt,  Buckingham  Co ,  and  two  miles  north  of  Chancellorville,  Spotsyl- 
vania Co.  In  K.  Carolina,  on  the  road  to  Cooper's  gap  in  Lincoln  Co.,  near  Crowder's  Mul, 
with  lazulit«.    A  blade  variety,  associated  with  rutile,  occurs  in  North  Carolina. 

Cyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  is  employed  as  a  gem,  and 
somewhat  resembles  sapphire. 

Named  f^om  xvavtfr,  blue.  The  name  sappare  arose  from  a  mistake  by  Saussure,  Jr.,  in  reading 
a  label  of  this  mineral  on  which  it  was  called  sapphire ;  a  copy  of  this  label  is  given  in  J.  de 
Pbys.,  xxxiv.  213 ;  the  specimen  thus  labelled  was  from  Botriphinie  in  Scotland,  and  was  sent  by 
the  Duke  of  Gordon  to  Saussure  the  father.  Disthene  is  from  ^i^,  twice^  or  of  two  kinds,  and  oBipof, 
ftrong,  alluding  to  the  unequal  hardness  and  electric  properties  in  two  different  directions. 

Yon  Kobell  has  shown  (Ber.  Ak.  Miinchen,  1867)  that  the  right  and  lefVhauded  twins  may  be 
eaaUy  distinguished  by  means  of  polarized  light ;  they  give,  wiUi  the  stauroscopo,  a  cross  some- 
what oblique  in  position ;  but  the  principal  optical  section  does  not  revolve  with  the  revolution 
of  the  crystal ;  while  the  colors  change  in  diiOferent  order  with  the  revolution,  according  as  the 
twin  is  right-handed  or  left-handed. 

AIL — Cyanite  occurs  altered  to  talc  and  steatite. 

326.  TOPAZ.  Not  Tora^io;,  Topazius,  Gr^  Plin.,  or  Agric.  [=Chry8ohte  pt].  Chrysolithoe 
pt  P/m.,  xxxvii  42.  Topasius  vulgaris=ChryBolithus  veterum  cb  Boot,  Gemm.,  1636.  Chryso- 
lithus  de  LaO,  De  Genun.  et  Lap.,  1647.  Topazius  vera  Saxonia  (fir.  Schneckenstein)  Hemcheif 
Act  Ac.  N.  Cur.,  iv.  316.  Topas  WatL,  117,  1747.  Topas  pt  [rest  Beryl,  eta]  OrtmsL,  48, 
1758.  Chrysolithus  (fV.  Saxony)  Linn^  Syst,  1768.  Topaze  du  Bresil,  T.  de  Saxe,  de  Lisle, 
Crist.  1772,  1783,  with  figs.  Si,  51,  Ca,  te,  Bergnu  Opusc.,  1780.  8i,  Xl,  and  Fluorine  Klapr^ 
Mem.  read  before  Aa  Wiss.  Berlin,  1804,  Beitr.,  iv.  160,  18u7 ;  Vauq.,  J.  d.  M,  xvi.  469,  1804 
(with  rcf.  to  anal,  by  Klapr.).  PyrophySalite  (fr.  Finbo)  ffia.  <£;  Berz.,  Afh.,  i  111,  1806,  GehL 
J.,  iii.  124,  1807=Phy8alith  Wem.,  Hoffta.  Min.,  Iv.  b,  114,  1817. 

Ptonitb.  Weisser  Stangenschorl  Germ, ;  Wem.,  Ueb.  Cronst,  169, 1780.  Schorl  blanc  en 
prismes  strides  (fir.  Altenberg)  ^Sio^e,  Min.,  i.  204, 1777 ;  de  Lisle,  Crist,  ii.  420, 1783.  Schorlartigei 
Beril  [var.  of  Beryl]  Wem,,  Bergm.  J.,  I  374,  888,  1789.  Stangenstein  [species]  KatvL,  MuB. 
Lesk.,  1789 ;  Tab.,  ?0,  69,  1800.    Schorl  blanchdtre  DektmeOu,  Sciagi ,  L  289 ;  LeucoUte  pt  4(L 
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T.  T.,  B.  VIS,  1T97.  Scborilte  Kb^^  OreD'B  Aon^  L  895,  ItSS.  Bhoriite  ^rwan,  IQn^  L  286^ 
ITM.  Flycnite  ir^  Tr^  UL  1801.  Si + Si + F  J3tiefto&)  Schw.  J,  L  385,1808.  fyciiite=TopaM 
sSilice  fluat^  alninineuse  K,  TaU.,  1809. 


Orthorhombic.    /A  /=124°  17',  <?  A  1-5=138°  S';a:h:  c=0-90243 : 1 : 


O  A  l-i=148°  68' 
0A2-»=118  69 
6>Ai=152  56 
O  A  1=145  47 
O  A  1=134  36 
O  A  2=116  6 
O  A  f  8=138  48 
O  A  |-s=145  65 
O  A  1-J=150  35 


OAfi= 
<?A2-t= 

=147°  33' 

=136  21 

<?A4-t= 

=117  40 

/A»4= 

=169  27 

/Ai-S= 

=161  16 

/At-J= 

=150  6 

*-S  A  *-S, 

ov.  «,=93  11 

*-t  A  *-i= 

=136  35i 

»-iA»-J= 

=141  46 

I  A  f,  mac.,=] 
lAl,    "     =] 


zUlO 

1  A  1,  ov.  0,=88  49i 

2  A  2-1=127  26ir 

2-J  A  2-i,  ov.  <9,=92  42 
2  A  2,  mac.,=130  22i 
i-«Ai4,ov.a,=115  314. 
i-J  A  i-J,  ov.  i-J,=129  22 


Crystals  usnally  hemihedral,  the  extremities  being  unlike.     Cleavage : 
basal,  highly  perfect.    Also  firm  columnar ;  also  granular,  coarse  or  fine. 


363 


/f^^S^ 


«2 


Tmmbii]],  Ot 


Bohneokenstein. 


H.=8.    G.=3-4— 8-65.    Lustre   vitreous.     Color  straw-yellow,  wine- 

?ellow,  white,  grayish,  greenish,  bluish,  reddish ;  pale.  Streak  uncolored. 
'ransparent — subtranslucent.  Fracture  subconchoidal,  uneven.  Pyro- 
electric.  Optic-axial  plane  i-t ;  divergence  very  variable,  sometimes  differ- 
ing much  in  different  parts  of  the  same  crystal ;  bisectrix  positive,  normal 
to  O. 

Var^^l.  Ordinary.  Usoallj  In  crjstals;  common  fonn  prismatia  The  bosal  deayage  is  an 
msQt  observed  obaractor.    Crystala  from  La  Pax»  Mexico,  gave  Hessenberff  /A  7=124*'  26\ 

PhysaUief  ot  pyrophyaalUe^  is  a  coarse  nearly  opaque  yariety,  in  yellowish-white  large  crystals 
from  Finbo;  it  intamosoes  when  heated,  and  hence  ito  name  from  fvjAta,  to  blaw^  and  ««/>,  fira, 

2.  Pycnite.  Structure  columnar,  but  very  compact  Has  been  considered  a  distinct  species  on. 
the  ground  of  composition  (see  anaL)  and  crystallization  (made  monodiuic  by  Forchhammer). 
But  Bose  has  made  out  that  the  cleavage  is  the  same,  and  the  form  probably  the  same ;  and 
Desdoizeaux  has  shown  that  the  optical  characters  are  those  of  topas.  Finally,  Bammelsberg*! 
recent  analysis  .^ves  the  same  composition.    Named  from  vrvy^,  (hdek. 

Oomp. — ^SclSi,  with  one-half  of  the  oxygen  of  the  silica  replaced  by  fluorine;  or,  spodally.  £l 
HSlO*+iffi£*)=Silicon  16*17,  aluminum  29*68,  oxygen  Si-67,  flnorine  20*68=100;  or,  Sillot 
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16%  sflicic  flnorid  28*1,  alamiDa  65*7=100.    The  fonnuU  agrees  with  Stadoler's  rcnitta,  wbc 
shows  (J.  pr.  Ch.,  xciz.  65)  that  the  fluorine  present  amounts  to  about  20*68  p.  c.  (see  bekm). 

Analyses:  1-3,  Berzelius (Schweig  J.,  xvL  423,  AfhandL,  iy.  236);  4,  5,  Forchhammer  (J.  pr. 
Ch^  zzix.  195,  XXX.  400);  6-10,  Bammelsberg  (J.  pr.  Ch.,  xctL  7);  11,  Bnchohs  (Sohw.  J.,  L 
386);  12,  BerzoUus  (L  c);  13,  Forchhammer  (L  a);  14^  Bammelsberg  (L  a): 


£1 


F 


1.  Auerhach,  Saxony 

34  24 

67-46 

14-99  Beraelius. 

2.  Brazil,  ydUno 

8401 

68-38 

1506  Berzelius. 

8.  FinhOf  pyrophyaaiUe 

34-36 

67-74 

16-02  Berzelius. 

4.  Finbo,            " 

35*tf6 

65-16 

17-79  Forchhammer. 

6.  Trumbull,  Ot. 

86-39 

65-96 

17-85  Forchhammer. 

6.  Schueckenstein 

(1)38-58 

66-64 

18 '62  Ramm. 

7.  Schlackenwald 

(})  83-37 

66-76 

18-54  Ramm.    O.-3-620. 

8.  Adun-Tschilon 

38-66 

66-28 

18-80  Ramm.    G.=3-56S. 

9.  BrazU 

(})  33-78 

67-39 

1612  Ramm.    G.=8-561. 

10.  Trumbull 

82-38 

65  32 

16-12  Ramm.    G.=8-514. 

11.  Altenberg,  PyenOe 

86-0 

48-0 

16-6Bucholz. 

12.          •*              " 

88-48 

6100 

1709  Berzelius. 

13.         "              «* 

89  04 

61-26 

18-48  Forchhammer. 

14.          «              ** 

33-28 

66-32 

.  10  gaye  0-66  igD.    Deyille  (0.  B^  lit 

782)  obtained  for  topaz : 

Si 

Si 

a                F 

L  SOXDDJ 

22-3 

64-3 

6-6                17-8=100-4. 

2.  Bradl 

26-1 

63-8 

6-8                15-7=100-4. 

Qaproth,  in  1795  (Beitr.,  L  10),  found  that  pycnite  lost  26  p.  a  in  a  porcelain  oyen;  and 
Forchhammer  (J.  pr.  Ch.,  xxix  194,  xxx.  400)  obtained  for  the  loss,  at  the  fUsing-point  of  iron,  of  the 
topaz  of  Trumbull,  Ot,  23-636  p.  a ;  of  Brazil,  2303 ;  of  Finbo,  24-80.  H  St  Olairo  Deyille  states 
(0.  R.,  xxxyiii.  817)  that  topaz  loses  its  fluorine  as  fluorid  of  silicon ;  28  p.  c.  of  ttns  fluorid,  in  his 
trialR,  passed  ofll  In  recent  experiments  made  under  Rammelsborg's  direction,  the  Finbo  mineral 
lost  in  a  porcelain  oven '2-2-98  p  a;  Schnockensteiu  20  7.S;  Schlackenwald  17-73—16-23;  Trum- 
bull 16-27—19-55;  Brazil  15-40—14-29;  Altonberg  pycuite  19  98.  The  topaz  was  not  fused  in 
the  heating,  yet  somewhat  blistered  at,  surface.  The  Brazil  topaz  afforded  B^ammelsberg  after  the 
heating  in  which  15-4  p.  p  were  lost,  Si  30-22,  £l  71-34,  F  1  66=103-12;  and  after  that  m  whi'-h 
the  loss  was  14-J9  p.  a,  Si  3010,  £1  70*38,  F  2-47=102*95,  showing  tliat  the  part  lost  was  not 
strictly  fiuorld  of  silicon,  but  may  haye  included  some  fluorid  of  aluminum.  G.  Siadeler  (I.  a)  has 
shown  that  part  of  the  fluorine  escapes  as  fluohydric  acid,  and  makes  89*9  p.  c.  of  the  loss  to  be 
fluorine.  This  giyes  for  the  Trumbull  topaz  (auaL  5),  2116  F;  the  Brazil,  20-71  F;  the  Finbo, 
22*29,  fV-om  Forchhammer's  results,  and  20  66  from  Ranunelsberg's ;  for  the  Saxon,  lb-64  from 
Raimnelsbeig's  trials,  and  20*68  from  Deyille^s;  the  mean  of  the  whole  20*68. 

F3rrp  etc.— B.B.  infusibla  Some  yaricties  take  a  wine-yeUow  or  pink  tinge  when  heated. 
Fused  in  the  open  tube  with  salt  of  phosphorus  gives  the  reaction  for  fluorine.  With  cobalt 
solution  the  pulyerized  mineral  giyes  a  flne  blue  on  heating.  Only  partially  attacked  by  sulphuric 
add.    G.  before  ignition  8-689,  after,  8  533,  Church. 

Obs. — Topaz  occurs  in  gneiss  or  granite,  with  tourmaline,  mica^  and  beryl,  occasionally  with 
apatite,  fluor  spar,  and  tin  ore ;  also  in  taloose  rock,  as  in  BrazU,  with  eudase,  eta,  or  in  mica  slate. 
With  quartz,  tourmaline,  and  Uthomarge,  it  forms  the  topaz  rode  of  Werner  {iopcuoseme  of  Hauy), 
Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  are  not  uncommon. 

Minute  crystals  of  three  or  four  different  kinds,  and  two  or  three  kinds  of  liquids,  haye  been 
detected  by  Sir  Dayid  Brewster  in  crystals  of  topaz.  (Edinb.  Trans.,  x.,  and  Am.  J.  Sci.,  xiL  214 ; 
and  later,  Edinb.  new  PhlL  J.,  II.  xyL  130,  Proa  R  Soc.  Edinb.,  iy.  548,  y.  95.)    See  under  Ob- 

OANIO  C01fF0UXD& 

Fine  topazes  come  Stom  the  Urals,  near  Eatharinenburg,  and  Miask ;  in  Nertschinsk,  beyond 
lb  Baikal^  in  the  Adnn-Tschilon  Mts.,  eta.  one  crystal  from  near  the  river  Urulga,  now  in  the  im« 
perial  cabinet  at  St  Petersburg,  being  11}  in.  long,  6^  in.  broad,  weighing  22i  lbs.  ay.,  and  mag- 
niflcent  also  in  its  perfect  transparency  and  wine-yellow  color.  Found  also  in  Eamschatka,  of 
yellow,  green,  and  blue  colors ;  Villa  Rica  in  Brazil,  of  deep  yellow  color,  either  in  veins  or  nesta 
m  lithomarge,  or  in  loose  crystals  or  pebbles ;  sky-blue  ciystals  in  Cainigorm,  Aberdeenshire . 
Jameson  mentions  one  which  weighed  19  oz. ;  at  the  tin  mines  of  Schlackenwald,  Zinnwald,  ana 
ElirenfriedersdorfJ  and  smaller  crystals  at  Schneckenstein  and  Altenberg ;  the  Moume  mountuns, 
■mall  limpid  aystals  with  beryl,  albite,  and  mica,  in  dmsy  cavities  in  granite.    Physallte  occurs  ia 


Digitized  by 


Google 


0T7B8ILICATB8. 


879 


crystals  of  great  sise,  at  Fossnm,  Norway ;  Finbo,  Sweden,  in  a  granite  quarry,  and  at  Broddbo 
in  a  boalder ;  one  crystal  from  this  last  locality,  at  Stockholm,  weighed  eighty  pounds. 

Topax  occurs  also  in  the  Mercado  Mtn.,  in  Durango,  Mexico,  along  with  tin  ore  and  magnetite ; 
at  La  Paz,  proyinoe  of  Guauaxuato.  Fycnite  is  from  the  tin  mine  of  Aitenberg  in  Saxony ;  also 
those  of  SchUckenwald,  Zinnwald  in  Bohemia,  and  Kongsberg  in  Norway. 

In  the  United  States,  in  CkmrLt  at  Trumbull,  with  fluor  and  diasporo ;  at  Middletown  rare ; 
at  Willimantic,  with  oolumbite.  In  N,  Car.,  at  Growder's  Mountain.  In  Utah,  near  39**  40'  N.  and 
113^"  W.,  W.  of  &  of  Salt  Lake,  in  Thomas's  Mts.,  on  Gapt.  Simson's  return  trail  At  Trumbull 
the  crystals  are  abundant,  but  are  seldom  transparent,  except  those  of  small  size ;  these  are 
usually  white^  or  with  a  tinge  of  green  or  yellow.  The  large  coarse  crystals  are  sometimes  six 
or  scyen  inches  in  diameter. 

A  yarioty  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the  Balaa 
ruby.  The  finest  crystals  are  brought  from  Minas  Noyas  in  Brazil  From  their  peculiar  limpid- 
ity, topaz  pebbles  are  sometimes  denominated  gonUes  cPeau.  The  coarse  yarieties  of  topaz  may  be 
employed  as  a  substitute  for  emery. 

On  the  cryst.  of  topaz,  see  Kokscharof,  Min.  BussL,  11  198,  344,  ill.  195,  878;  Hessenberg,  Min 
Not,  No.  yu.  38. 

The  name  topaz  is  ftom  w^iof,  an  island  in  the  Red  Sea,  as  stated  by  Pliny.  But  the  topaa 
of  Pliny  was  not  the  true  topaz,  as  it  **  yielded  to  the  file."  Topas  was  included  by  Pliny  and 
earlier  writers,  as  well  as  by  many  later,  under  the  name  chrysdHe. 

AIL — ^Topas  is  found  altored  both  to  steatite,  and  kaolin  or  Uthomazge. 

326.  BUOIiASZI.  EdUy;  DelameOL,  J.  de  Pbys.,  xlL  .06,  1792  (without  credit  toHaQy); 
T.  T.,  ii:  254^  1797  (with  credit  to  Haily) ;  ffaiiy,  J.  d.  Mines,  y.  258, 1799,  Tr.,  il  1801.  Eukloa 
Oerm» 

Monoclinic.  (7=79°  44'=  0  A  i-i,  I A  7=115^  0',  0  A  U=146^  45'  ; 
a:i:  c=l-02943  : 1  :  1-5446=1  :  0-97135  :  1-50043.  Observed  planes : 
vertical,  /(.),  U{a),  a(J),  i-2(/),  iu^(a),  i^{f3),  t-|(Z),  iJ^(y),  i^{h\ 

hemidomes,  ^-i,  f-i,  1-i ;  hemioctahedral,  1,  -1  {u) ;  1-2  (rf),  -1-2  (r),  |-2  (a) ; 

HW,¥^(HH(y,  6-H?);  "1-3W;  H(/);  i-K*),  -2-^*);  H(^); 


i4  A  7=122**  30' 
i4  A  1-2=107  40 
i.1  A  i-i=90 

t4  A  f|=127  5 
aA-2-i=130  17 
a  A -1=112  50 
*4  A  -1-2=101  53 
♦4  A  14=123  15i 
a  A  1-2=104  5 

H  A  H=106  49i 
-1-2  A -1-2=156  14 

1-2  A  1-2=151  43 
-1  A  -1,  front,=134 

2-4  A  2-1=130 16 
Y4^  (m)  A  -VLJ^=123  22 


854 


354A. 


a 


U 


/ 


\r\»\M 


20 

14  A 14,  top,=113°  29 
i4  A  H  top,=143  42 


O  A  i4=161»  61' 


Cleava^ :  »-}  verj  perfect  and  brilliant ;  0,  iri  much  less  distinct.    Found 
only  in  crystals. 
H.=7-5.    Q.=3-098,  Haid. •  3097,  blue,  from  Brazil,  Desd. ;  3-096- 


Digitized  by 


Google 


880  OTTQVS  OOKPOtTNDS. 

8*103,  fr.  TTralA,  Koksch.  Lustre  vitreous,  somewhat  pearly  on  the  cleavage- 
face.  Colorless,  pale  mountain-^een,  passing  into  blue  and  white.  Streak  un- 
colored.  Transparent ;  occasionally  subtransparent.  Fracture  conchoidaL 
Very  brittle.  Double  refraction  strong;  optic-axial  plane  i-l;  bisectrix 
acute,  positive. 

Oomp.— 0.  ratio  for  £e,  icL  Si,  1^=2  :  3  :  4  : 1;  from  Damour^B  analysis,  who  first  foand  water 
to  be  a  constituent;  whence  (i]^'+{£e*+|jitl)Si= Silica  41*1,  alamina  86*8,  glacina  174)  water 
6-2= 100.  Flnorine  replaces  a  little  of  the  oxygen.  Analyses :  1,  BerzeUus  (Schw.  ^^  zxviL  73) ; 
2,  Mallet  (PhiL  Mag.,  IV.  y.  127) ;  3,  Damour  (a  &,  zL  042) : 

Si  £l  9e  te  £e  Ca  Sn  £[       F 

1.  43-22  80*66  2*22  21*78  0*70  =08*48  Berzeliiu. 

2.  4418  81*87  1*81  21*48  0*36  =00*14  MaUett 

8.(1)  41-63  34-07     103  16-07  014  084  6*04  0*38=100*60  Damour 

Pyr.,  etc— In  the  dosed  tube,  when  strongly  ignited,  B.B.  gires  off  water  (Damour).  B3.  in 
the  forceps  cracks  and  whitens,  throws  out  points,  and  flises  at  6*6  to  a  white  enamel.  Becomes 
electric  by  friction,  and,  when  onoe  excited,  retains  this  property  for  several  hours.  Not  acted 
on  by  adds. 

Obs.— Occurs  in  Brasil,  in  the  mining  district  of  Villa  Rica,  with  topaz  in  chloritic  schist ;  in 
the  auriferous  sands  of  the  Orenbuig  district,  southern  Ural,  near  the  river  Sanarka,  with  topai^ 
corundum,  cyanite,  ecc.    One  Ural  crystal  measures  8  in.  by  f  in. 

The  crystallization  of  this  spedes  is  elaborately  detailed  by  Schabus  in  the  Transactions  of  the 
Royal  Academy  of  Vienna,  toL  yi,  and  by  Kokscharof  in  Pogg.,  dlL  848)  and  his  Russian  Min- 
eralogy. 

Eudase  receiyea  a  high  polish,  but  is  useless  as  on  ornamental  stone  on  account  of  its  brittte- 
ness. 

Named  by  Ha&y  fW>m  cts,  easily^  and  kUu^  io  break  HaQy  states  that  his  name,  Eudase.  was 
published  by  Daubenton  in  an  early  issue  of  his  Tableau  meth.  de  Min^raux ;  but  the  particular 
edition  of  the  Tableau  (of  which  several  were  issued)  the  author  has  not  been  able  to  learn.  De- 
lametherie,  after  publishing,  in  1792,  the  name  and  description,  without  crediting  either  to  HaQj, 
in  his  Tfihrie  de  la  Terre,  in  1797,  gives  Hauy  fhll  credit 

First  brought  to  Europe  firom  S.  America  by  Dombey,  in  1786. 

827.  DATOIiZTB.  Datolith  (fir.  Arendal)  Emarh  (undescr.) ;  KaraUn  A  Klapr^  Gehlen^s  J.,  vi 
1806,  Elapr.  Beitr.,  iv.  854^  1807;  JTor^t,  Tab.,  62,  1808.  Datholit  Wem^  1808.  Dathdlita 
Brongn.,  Mm.,  il  397,  1807.  Ghauz  borat^e  siliceuse  K,  TaU.,  17,  1808.  Eamaririt  J^btum., 
Handb.,  862,  1813.  Datolit«  Aikin,  Min.,  1816 ;  Jameson,  iL  267,  1816.  Borate  of  lime;  Boro- 
silicate  of  Ume.    Humboldtite  Xeoy,  Ann.  Phil.,  IL  v.  130,  1823. 

BotrioUt  Hauam^  v.  Moll's  Efem.,  iv.  393,  1808.  Botryolith  KarsLy  Tab.,  62,  1808.  Ghaux 
borate  siliceuso  var.  concretionn^e-mammelonn^  R^  TabL,  17, 146, 1809.  Faser-datollth  Leonh^ 
Handb.,  890, 1821.    BotryoUte. 

Monoclinic.  ^=89°  64'=  0  (below)  A  iri,  I A  7=115°  S\  0  A  14=162° 
2T\a:h\  (?=0-49695  : 1 : 1-5712.  Observed  planes :  0  {a)\  vertical,  1 
{d)y  iri  (c),  t4  (J,  rare),  i-i  {p\  t-|  (/) ;  clinodomes,  14  (cr),  J4  (^,  24  {g\ 
44  (m)  ;  hemidomes,  2-i  (7),  -1-i  {u\  -4-t  (v),  -2-i  (a),  -3-i  (/),  -4-i  (9), 
-6-i  (4  -8-*  (+) ;  hemipyramids,  {  Qc\  1  (Q,  {  {I  of  Schr6der),  2  («),  4  {p\ 
^(n),-8(^of  S..);  -3.3, -6-3  (^) ;  -4.2(^);  -6^{x)\  -3-fH;  ^^{p)l 
2-i(4-4.i(3),4.i(*),8.i(y).  ' 

<?A-2-t=136°  13'  <?  A  4=154°  62'  <?  A  6-3=108°  13' 

<?A-l-i=153  85  <?  A  1=141  49  <?A4-i=121  58 

O  A  -6-i=108  37  Oh  2=130  23  0  A  8-i=107  20 

0  A  1=149  38  (?  A  -4=118  4  (9  A  7=90  6 
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OAiri=90''  4' 
a  A  24=147  41 
<?  A  44=128  19 
I A  2=139  82 
/A -4=157  1 
w  A  1=111 


«  A  7=147°  32' 
»-»  A  »-i=128  9 
i-i  A  24=90  5 
U  A  44=90  4 
7a  /,  front,=115  3 
24  A  24,  ov.  C?,=115  21 


t^A*-i,ov.v*,=76»18' 
44  A  44,  ov.  <?,=76  38 
2A2,adj.,=  131  38 

-24  A -4=145  34 

_2-tAi-*=134  53 
jAi,adj.,=141  14 


Cleavage :  0  distinct.    Also  botryoidal  and  globular,  having  a  colnmnai 
Btmctnre ;  also  divergent  and  radiating ;  also  massive,  granular  to  compact 


S6S 


867 


Ule  Bograla. 


Toggiana, 


H.=5 — 5*6.  G.=2-8— 3 :  2*989,  Arendal,  Haidin^er.  Lustre  vitreous, 
rarely  subresinous  on  a  suriace  of  fracture ;  color  white ;  sometimes  gray- 
ish, pale  green,  yellow,  red,  or  amethystine,  rarely  dirty  olive-greon  or 
honey-yelfow.  Streak  white.  Translucent;  rarely  opaque  white.  Frac- 
tnre  nneven,  subconchoidal.  Brittle.  Plane  of  optical  axis  i-i ;  angle  of 
divergence  very  obtuse ;  bisectrix  nearly  normal  to  i-i. 

Var.— 1.  Ordinary.  In  crystals,  glassy  in  aspect  Usaal  forms  as  in  flgnres.  Crystals  from 
Beigea  Hill,  examined  by  Hessenberg  (iOn.  KoL.  No.  {▼.),  similar  to  flg.  365,  bnt  wanting  0,  -tj-i, 
-8-t,  and  having^,  6-^  i-i.    Those  of  Andreasberg  bare  the  planes  0,^4,1^  i-i  (these  three 
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quite  small) ;  -W,  -S-i  -4-^  H  3-» ;  2-1,  H  -i  -«,  3,  f,  f ,  -4-3,  -S-i,  -f-i,  3-5,  i-L  (SchrSdf r, 
Pogg.,  zcTlii.  84^  and  Dauber,  ib^  dii.  116).  Those  of  Toggiana,  as  in  fig.  860,  with  also  ui, 
i-i,  -S-if  1-2,  4,  i,  -6-3,  -64.  One  ot  Glen  Earg,  figured  by  Greg  &  Lettsom,  has  the  planes  of  the 
rhombic  prism  /  (d)  yery  large,  i-t  (P)  narrow  linear,  the  clinodomes  2-t,  4^  narrow,  and  tlie  oc- 
tahedral planes  -4  (small),  |  (large),  1,  2. 

The  plane  i-i  is  usually  made  0,  and  0,  w,  and  4-1,  /;  but  in  that  case  the  form  is  not  so  simply 
presented  as  in  the  above  figures.  The  angles  of  the  vertical  prisms  /,  t-^  are  very  nearly  identi* 
cal  with  those  of  the  clinodomes  2-i,  4-t.  The  small  letters  added  to  the  crystallographic  symbola 
in  the  list  of  observed  planes  above,  are  the  lettering  of  Brooke  &  Miller  (Miu.,  408)  and  of  Dauber. 
The  plane  t,  of  fig.  358,  makes  parallel  intersections  with  f  and  4-t,  but  not  with  2  and  2-i  OAt=: 
140"  -142'',«-i  A  <=  about  109^^  by  measurement. 

2.  Oampacl  massive.  White  opaque,  breaking  with  the  surface  of  porcelain  or  Wedgewood 
ware.    G.=2-911,  Hayes;  2'983,  Chandler.    Prom  the  L.  Superior  region  (anal  8X 

8.  Botryoidai;  BotryoUU.  Radiated  columnar,  having  a  botryoidal  surface,  and  containing  more 
water  than  the  crystals.  The  original  locality  of  both  the  crjrstallized  and  botryoidal  was  Axendal, 
Norway. 

Oomp.— 0.  ratio  for  ft,  fl.  Si,  fi=2  :  3  :  4  :  1 ;  (Ca',fl»,B)Si,  in  which  fi«  :  Ca»  :  B=l  :  2: 
3:=  Silica  37*5,  boric  acid  21*9,  lime  85*0,  water  6'6=l(i0.    For  botry elite,  the  ratio  2:3:4:2. 

Analyses:  1,  Stromeyer  (Pogg.,  zii.  157);  2,  Du  Mcml  (Schw.  J.,  lit  364);  3,  4,  BammekH 
berg  (Pogg.,  zlvil  175);  5,  Bechi  (Am.  J.  ScL,  II.  xiv.  65) ;  G,  Tschermak  (Kenng.  Uebers.,  I860, 
67):  7,  Whitney  (Am.  J.  ScL,  IIL  xv.  436);  8,  0.  F.  Chandler  (ib.,  xxxviiL  13);  9,  A.  A.  agrei 
(J.  ir.  H.  &,  Boston,  vUL  62) ;  10,  Bammelsberg  (L  c.): 


1.  DakiliUy  Andreasberg 

37-36 

2.        "                 " 

38-51 

8.        "                 " 

38-48 

4.        "       Arendal 

87-65 

6.  Mt  Capordano 

87-50 

6.  Toggiana 

88-2 

7.  L  Eoyale,  DalolUe 

37-64 

8.  L.  Superior,  white 

37-41 

9.            **            "        (})3812 

10.  Arendal,  BoiryoliU 

36-08 

B 

21-26 
21-34 
20-31 
21-24 
22-03 
[21-2] 
[21-88] 
[21-40J 
22-40 
19-34 


S 


35-67 

5-71  = 

36-59 

4-60= 

35-64 

5-57  = 

85-41 

6-70= 

85-34 

1-56, 

34-9 

6-7  = 

34-68 

5-80, 

3511 

5-73, 

33-23 

8-97, 

35-22 

8-63= 

=100  stromeyer. 

=  100-14  DuMena 

=  100  Rammelsberg. 

=  100  Bammelsberg. 

£l  0-85,  Mg  2-12=99-41  Bedd. 

100  Tschermak. 

Un  <r.=100  Whitney. 

Xl,  3Pe  0-35=100  Chandler. 

Xl,  ^e  0-52,  Cu  0-04,  q'ta  1-94=99-72  H. 

=99-27  Rammelsberg. 


Pyr.,  eta — ^In  the  dosed  tube  gives  off  much  water.  B.B.  fhses  at  2  with  intumescence  to  a 
dear  glass,  coloring  the  flame  bright  green.    (Platinizes  with  muriatic  add. 

Obfi.— Datolite  is  found  in  trappean  rocks;  also  in  gneiss,  dioryte,  and  serpentine;  in  me* 
tallic  vems ;  sometimes  also  in  beds  of  iron  ore.  Found  in  Scotland,  in  trap,  at  Kilpatrick  Hills, 
Glen  Farg  in  Perthshire,  and  in  Salisbury  Craigs ;  in  a  bed  of  magnetite  at  Arendal  in  Norvray, 
and  in  Uta  in  Sweden;  at  Andreasberg,  in  veins  of  silver  ores,  iu  argillaceous  schist,  with  apo* 
phyllite,  eta ;  at  Niederkircl^en  and  Southofen  in  Bavaria  (the  humboldtite) ;  in  granite  at  Baveno 
near  Lago  Maggiore,  one  crystal  fh)m  which  place  measured 4^  x  3} x  \^  inches;  at  the  Seisser 
Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen;  at  Mt.  Catini,  Tuscany,  in  gabbro;  at  Toggiana 
in  Modena,  in  serpentine ;  in  dioryte,  on  the  Bosakopf,  near  Freiburg,  in  Brisgau. 

Datolite  occurs  crystallized  and  massive  at  the  Bocky  HUl  quarry,  Hartford,  Conn.,  in  the 
north-east  part  of  Southington,  near  Mr.  Hamlen's,  in  amygdaloid,  both  in  crystals,  fibrous,  and 
massive;  also  in  Berlin,  near  Kensing^n;  in  the  north-vrest  part  of  Meriden  and  at  Middle- 
field  Falls,  Conn;  in  better  specimens  at  Bearing  Brook,  14  miles  from  New  Haven,  where  the 
crystals  (f.  355-356)  are  sometimes  half  an  inch  long,  and  nearly  pelludd ;  the  author  obtained 
from  a  transparent  crystal  of  thij  locality  /A  7=115'*  12',  giving  by  calculation  for  *-2  A  t.2  76* 
28';  Uio  plane  8  is  not  quite  even,  and  is  often  unpolished;  in  K.  Jersey,  at  Bergen  Hill,  in 
splendid  crystals ;  in  trappean  rocks,  both  crystals  and  the  opaque  white  compact  variety  (anaL 
8),  in  the  Lake  Superior  region,  at  the  Minnesota,  Quincy,  Marquette,  Ash-bed,  and  other 
mines ;  at  the  Superior  mine  near  Ontonagon,  and  on  Isle  Boyale. 

Kamed  from  iario/tat,  to  divide,  alludicg  to  the  granular  structure  of  a  massive  variety.  Werner 
.a  Produced  an  Ji  after  the  first  t  without  reason,  and  most  subsequent  authors  have  followed  him 
in  thia;  but  not  Karsten,  nor  Leonhard  who  pronounced  it  wrong,  nor  Haidinger,  Aikiti,  Jame- 
son, and  others. 

Levy  gave  the  name  hurnX>oldHk  to  crystals  which  he  found  to  be  numoettnte,  datolite  haviof 
been  made  orthorhombic  by  Haiiy.    Wollaston  proved  their  identity  with  datolite. 

Ait.— Haytorite  is  datolite  altered  to  chalcedony. 
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828.  OXTARIMZTB.    Chdioardi,  Za  G^  z.  14,  186a 


Tetragonal     0  A  l-i= 159° 


a=0-3712. 


Observed  planes  as  in  the  figure.  0  A  2-i= 
143**  33',  U  A  l-i=110°  22',  i3  A  2-^=126°  27', 
t-i  A  1-2=153°  26',  i-i  A  i-3=161°  27'.  In  thin 
tables ;  fig.  362  a  top  view ;  planes  i-i  sometimes 
wanting;  14  and  2-i  observed  in  only  one  of 
the  two  zones.  Cleavage  parallel  to  t4y  rather 
imperfect. 

H.=6.  Q.=3'487.  Lnstre  of  cleavage-face 
somewhat  adamantine.  Color  sulphur-yellow, 
honey-yellow,  pale  or  dark.  Streak  uncolored, 
or  whitish-gray.     Transpai'ent  to  translucent. 

Oomp.— (Ca+¥i)  Si,  same  as  for  titanite.  AnalTsis  by  Gaiscardi  (L  c.):  Si  33-64,  Ti  33*92,  Oa 
28-01,  Pe,  Mn  tr,    Tho  oompoond  is  consequentlj  dimorphotia, 

P3rr.9  6to. — ^The  same  as  in  titanite. 

Obs.— Found  in  small  cavities  in  a  grayish  trachyte,  on  Monte  Somma,  along  with  glassy  feld- 
spar and  nephelite.  The  mass  of  the  traoliyte  is  rich  in  gbssy  feldspar,  hornblende,  and  melanite. 
In  one  case  in  the  common  rock  of  Somma,  consisting  of  feldspar  and  nephelite,  and  hero  along 
with  sphone. 

As  titanio  add  Itself  is  trimorphous,  it  is  not  strange  that  a  compound  containing  it  shonld  be 
dimorphous. 

329.  TITANITE.  Nouy.  substance  minerale  (fir.  Ghamonni)  Pidd^  J.  do  Phys.,  zxxl  368, 
1787  ;=Pictite  DdameOL,  T.  T.,  il  282,  1797.  Titanit  (fr.  Passau)  Klapr^  Beitr.,  I  245,  1795 ; 
=Titaue  silioeo^aloaire  i^wftcnton,  TabL,  1799,  ff^  Tr.,  iv.  1801  ;=Braun  MSnakorz  Wem.j  Min. 
Syst,  1808,  Leonh.  Tasch.,  iii.  311,  1809.  Schorl  raypnnante  en  gouttidre  [or  clianncUed  Actin- 
elite,  tho  cryst  being  twins  with  a  reent  angle]  Sav/uure^  Yoy.  Alpes,  ir.  103,  1796;=Sphene 
K,  Tr.,  ill  1801  ;=:aelb  Menakerz  Warn,,  1808)  1.  a 

is^mdine  (fr.  Marone,  Dauphiny)  Fl  de  BeOevue,  J.  de  Phys.,  li.  443,  1800.  Spmthdre  ff.,  Tr., 
iv.  1801. 

Idgurite  (fr.  Stura,  Apennines  (Liguria))  Vmani,  Mem.  Aca  Set  Genoya,  ill,  J.  de  Phys., 
Ixxm  236,  1818.  Greenovite(fr.  St.  Marcel)  Duf,,  Ann.  d.  M.,  IIL  xvii.  629,  1840.  Ledcrito 
Shep,,  Am.  J.  Sci.,  xzziz.  357,  1840.    Aspidelite  Wsibye. 

Monociinic.  C^=60°  ir=  0  A  i-i ;  /A  7=113^  31',  0  A  14=159°  39'; 
a:i  :  c=0*56586  :  1  :  1*3251.  Observed  planes:  0;  vertical,  i-i,  i4,  i, 
i-3 ;  clinodomes,  2-t,  44,  -^4 ;  hemidomos,  -J-i  (or  H^^>  "^-i,  -5-i,  f-i,  |-«, 
14,  24 ;  hemioctahedral,  i,  |,  1,  -1,  2,  -2, 4,  -4 ;  1-2,  2-2,  -4-2 ;  -3-3 ;  f-f ; 
H;  l.i,^.i,6-ft,H/^,l-J. 


\Ai4(^P)=zlir6i' 
.  {V)  A  l-i(i»)=159 
0{y)  A  4.1(«)=123  59 
OM  A  7rr)=114  30 
OM  A  lfe)=154  19 
Oh/)  A  2(n)=:141  44 
0(y)A-l(ft=139  26 
0(v)  A  -.2(^)=109  37 
li^)  A  1(«)=149  43 


2-2(^) 
l-2(w) 


A  -2{f),  ov.  /,=108^  89' 
A  /(r)=152  46 
A  t.^(>)=144  56 
A  2(n)=136  12 
A-l(/)=133  52 
A-2(<)=110  52 
A -4=106  2 
A  2-2(^)=157  16 
A  l-2(t^)=164  36 
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6-i(«)Aa(J)=140"'21' 
-3-i(m)  A-3-i(m)=76  7 
-3-4(»i)Aa(J)=14127 

i^/O  A  i-3(p)=167  41 


44(«)  A  4-i(«),  ov.  <?,=67»  Sy 
i(j-)  A  «-»(P)=146  45 
l-i(iB)  A  i^)=140  43 
»^>)A»-K*)=90 


863 


861 


868 


Semdine. 


/y.\  i 

f^ 

> 

X 

L 

/7 

88 

/ 

-1 
I 

Di 

Spintheie. 

K^:^ 

870 


Lederito. 


Cleavage:  /sometimes  nearly  perfect ;  i4  and  -1  mnch  less  so;  rareljf 
(in  greenovite)  3  easy,  -2  less  so;  sometimes  hemimorphic  (f.  872), 
Twins :  composition-face  i-i,  and  twinned  either  (a)  by  revolution  on  an 
axis  normal  to  t-i,  or  (b)  on  a  vertical  axis ;  the  former  very  common,  and 
nsually  producing  thin  tables  with  a  reentering  angle  along  one  side ;  some- 
times elongated,  as  in  f.  373 ;  occasionally  in  double  twins,  or  fours,  as 
would  be  represented  by  two  f.  373  united  back  to  back.  Sometimes  mas- 
sive, compact ;  rarely  lamellar. 

H.=5— 5*5.  G.=3"4— 3*56.  Lustre  adamantine — resinous.  Color 
brown,  gray,  yellow,  green,  and  black.  Streak  white,  slightly  reddish  in 
greenovite.  Transparent — opaque.  Brittle.  Optic-axial  plane  i-l;  bisec- 
trix positive,  very  closeljr  normal  to  l-i  {x\ ;  aouble  refraction  strong ; 
axial  divergence  53°-56°  for  the  red  rays,  46-45**  for  the  blue ;  Descl. 

Oomp.,  Var.— (Ca+Ti)  Si,  which  Ib  equiyalent  to  S  Si  (sinoe  B  0+RO'=B^);  it  beliig  A 
8 :  2  silicate,  like  andalusite,  but  one  in  which  titanium  forms  part  of  the  base. 
Tar.  1.  Ordinary,  (a)  TuimiU;  bi^wn  to  black,  the  original  being  thus  colored  also  opaque  Off 
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gubtnnalnoent.  (2)  9phtM  (named  firam  ot^^y,  a  loac^);  of  light  Bbades,  as  yeDow,  greaiiah,  elOi 
and  often  tranalaoent ;  the  original  waa  yeJlow. 
lAflwriiA  waa  an  applo-green  aphene;   SfMhert  (or  SemeUne)  a  greeniah;  named  ^MnAe^v 


371 


Piotite. 


BothenkopC 


Schwaraenatein. 

from  ita  lustre,  and  9emMnt  from  wmm  liny  flax-aeed,  alluding  to  a  common  fonn.     Lederik, 
brown,  opaque,  or  subtranslucent,  of  the  form  in  f.  369. 

2.  Manganesian ;  Greenoviie,    Bed  or  rose-colored,  owing  to  the  presence  of  a  little  manganese. 

3.  In  the  crystals  there  is  a  great  diversity  of  form,  arising  from  an  elongation  or  not  into  a 
prism,  and  from  the  occurrence  of  the  elongation  in  the  direction  of  different  diameters  of  the 
fundamental  form,  (a)  Long  prismatic  in  the  direction  of  the  prism  I,  f.  367  of  apinfhare, 
from  Dauphiny ;  short  prismatic,  in  the  same  direction,  £  369,  lederitef  from  northern  New  York ; 
(c)  oblong  prismatic  in  the  direction  of  the  edge  2/2,  very  common,  f.  363-365 :  (d)  in  tho  direction 
of  the  edgfe  -1  /  -1,  t  368  (from  Kaumann):  «  in  the  direction  of  the  prism  4-i,  f.  371,  pictile,  and 
f.  373  twin  from  Schwarzenstein ;  (/)  not  elongated,  of  which  t  S66  is  one  example  among  many 
widely  different.  Besides  these  there  are  (jg)  Jtemimorphic  forms,  as  in  f.  372,  the  planes  of  the 
opposite  extremities  of  the  crystal  oeing  unlike. 

Analyses:  I,  Klaproth  (Beitr.,  i.  245);  2,  8,  Bosales  and  Brooks  (Pogg.,  Ixii.  258);  4,  Fuchs, 
(Ann.  Ch.  Fharm.,  xlvi.  319);  5.  II.  Rose  (Fogg..  IxiL  253) ;  6,  Marignac  (Ann.  Gh.  Phya.,  IIL 
xiy.  47);  7,  Delesse  (Ann.  d.  Mines,  IV.  Yi  325);  8,  T.  B.  Hunt  (Am.  J.  SoL,  IL  xy.  442);  9^ 
Arppe  (AnaL  Fmske  Min.,  34) : 

gi  H  Oa 

83  83     =101  Klaproth. 

42*56  25-00,  te  3*93=  102*12  Brooks. 

40-92  22-25,  te  5*06=99  43  Bosales. 

43*21  24*18=99  91  Fuchs;  0=8-44. 

41-58  26  61,  te  0*96=101*44  Rose;  a.=8-586. 

88*57  27*b5,  ^e  0*76,  ISn  0*76=100  Marignaa 

42-0  24 -3,  liin  8*6=  1 00*3  Delesse. 

4000  28*81,  ign.  0*40=100-54  Hunt;  G.=3'5. 

43*57  21-76,  ^e  0*75,  Ikg  0-08,&  1*05,  ign.  0*38=98-62  A. 


1.  Paaaao,  Im,  35 

2.  "  30-63 

3.  Arendal,5n.  81-20 

4.  Schwarzenstein,  yto,  32*52 
6.  Zillerthal,  ywK  gn,  3229 

6.  Piedmont,  Greenoviie  82*26 

7.  *•  '•  30-4 

8.  GienTille,  LederUa  81*83 

9.  Frugard,  FlnL,  bn.  81*08 

Pyr.,  oto^— B.B.  some  yarieties  change  color,  becoming  yellow,  and  fuse  at  3  with  intu- 
mefloenoe,  to  a  yellow,  brown,  or  black  glass.  With  borax  they  afford  a  dear  yellowish- 
green  glass.  Imperfectly  soluble  in  heated  muriatic  acid ;  and  if  the  solution  be  concentrated 
alons;  with  tin,  it  becomes  of  a  fine  yiolet  color.  With  salt  of  phosphorus  in  R.F.  gives  a  violet 
bead;  varieties  containing  much  iron  require  to  be  treated  with  the  flux  on  diarcoal  with  metal* 
lio  tin.    Completely  decomposed  by  sulphuric  and  fluohydric  acids. 

Oba. — ^Titanite  occurs  m  imbedded  ciyatals,  in  granite,  gneiss,  mica  schist,  syenite,  chlorite 
iohist^  and  granular  limestone ;  also  in  beds  of  iron  ore,  and  volcanic  rocks,  and  often  associated 
with  pyroxene,  hornblende,  chlorite,  scapolite,  aircon,  etc.     Found  in  complicated  componm.' 

25 
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OTBtals  of  a  pale  green  color  and  transparent,  in  the  Griaons,  Switzerland,  aaaodated  wMi 
feldspar  and  chlorite ;  in  mica  slate  at  6t  Gothard ;  also  at  Mont  Blanc,  and  a^whore,  in  the 
Alps ;  on  crystals  of  caldte  at  Chalanches  and  Maromme,  in  Dauphiny  (the  apiniOienre  H.) ;  in  amaO 
reddish  crystals  in  the  protogine  of  Pormenaz  and  Ghamouni  {pictiU  Saus.) ;  in  large,  broad,  yel- 
lowish or  reddish-green  crystals,  with  colorless  apatite,  in  a  talcose  schist  at  Ala,  Piedmont 
[JigwrUe) ;  in  pide  yellowish-greeu  transparent  or  translucent  crystals,  laoeolate  in  form,  lining 
fiasures  in  titanic  iron  at  Arendal,  in  Norway  {aspiddiU  Weibye) ;  at  Achmatovsk,  Urals ;  at  St. 
Uaroel,  in  Piedmont,  with  manganesian  epidote  and  romeine  (grtenoviU  Dufl,  anoL  6,  7) ;  at  VaL 
Maggia,  Piedmont ;  at  Schwarsenstein,  Tyrol ;  at  Felberthal  in  Pinzgau ;  at  Frugard,  in  Finland, 
of  a  brownish-black  color  (anal  9).  Small  crystals  occur  in  syenite  at  Strontian  in  Argyleshire^ 
near  Griffel  in  Galloway;  at  Craig  Oailleach  in  Perthshire;  in  Inverness;  near  Tavistock:  near 
Tremadoo,  in  Korth  Wales,  with  brookite ;  at  Crow  Hill,  near  Newry,  Ireland. 

Oocasionally  it  is  found  among  volcanic  rocks,  as  at  Lake  Laach  {eemeline  of  F.  de  Bellevne)^ 
and  at  Andernach  on  the  Rhine. 

Occurs  in  Canada  at  GrenviUe,  Elmsley,  Burgess,  and  Grand  Calumet  Island,  in  ambemxdored 
crystals;  in  the  trachytes  of  Yamaska,  Shefford,  and  Brome  Mts.  In  McUne^  in  fine  crystals 
atSanford,  also  at  Thurston.  In  Jfas9.,  good  crystals  in  gneiss,  in  the  east  part  of  Lee;  at  Bolton 
with  pyroxene  and  scapolite  in  limestone ;  at  Pelham.  In  Conn.,  at  TrumbuU.  In  N.  Tork^  at  Roger's 
Bock  on  Lake  George,  abundant  in  small  brown  crystals,  along  with  graphite  and  pyroxene ;  at 
Gouvemeur,  in  black  crystals  in  granular  limestone  with  scapolite :  in  Diana  near  Natural  Bridge, 
Lewis  Co.^  in  dark  brown  crystal,  among  which  is  the  variety  kderiie  (f.  869),  in  which  cleavage 
is  distinct  parallel  to  /;  the  crystals  are  sometimes  nearly  tliree  inches  square ;  at  Roesie,  Sk 
Lawrence  Co.,  in  pale  red  and  brown  crystals  with  apatite,  pargasite,  and  feldspar;  in  Macomb  near 
Pleasant  Lake ;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Duck-cedar  pond,  in 
the  town  of  Monroe ;  near  Edenville,  in  light  brown  crystals,  sometimes  nearly  two  inches  across, 
in  limestone ;  five  miles  south  of  Warwick,  in  large  grayish-brown  crystals,  with  zircon,  hom^ 
blende,  and  iron  ore ;  also  in  small  crystals  a  mile  south  of  Amity ;  in  Westchester  Co.,  near 
Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  near  West  Farms,  in  small 
reddiah-brown  prisms.  In  K.  Jersey^  at  Franklin,  of  a  honey-yellow  color.  In  Penn^  Bucks  Co., 
throe  miles  west  of  Attleboro*,  associated  witli  tabular  spar  and  graphite. 

The  crystallization  was  firat  clearly  made  out  by  G.  Rose  in  1821.  For  recent  observations 
see  R.  &  M.  Min.;  Desd.  Min.;  Hessenberg  Mln.  Not.,  Nos.  i.  to  vii;  v.  Rath.,  Pogg.,  cxv. 
466.  Breithaupt  states  that  much  sphene  is  triclinio  (Handb.,  il  744,  B.  H.  Ztg.,  xxv.  107).  Fig^ 
870  above  is  ideal,  being  intended  to  exhibit  the  relative  positions  of  the  planes  on  the  Aindamental 
prism,  and  the  letters  used  on  the  planes  by  authore,  as  weU  as  the  symbols.  Fig.  368  is  from 
Naumann,  drawn  after  his  view  of  the  fundamental  form ;  and  fig.  373  (from  Hessenberg)  is  simi- 
lar in  this  respect,  but  a  side  view. 

Ait. — Sphene  occurs  of  little  hardness,  dull  in  lustre,  and  hydrated  from  alteration.  Crystals 
of  this  kind,  found  in  a  decomposing  feldspar,  with  zircon  at  Green  River,  Henderson  Co.,  N.  CL, 
have  been  named  by  C.  U.  Shepard  (Am.  J.  ScL,  xxiL  96,  1856)  XanihUane,  Color  pale  yellowiah* 
white ;  H.=r3*6 ;  G.=2'7— 8*0,  and  stated  to  contain  12*5  p.  c.  of  water.  Also  oocura  altered  to 
steatite. 

Artif.— Formed  in  crystals  by  heating  together  3  Si,  4  Yi,  and  chlorid  of  calcium,  the  oomposi- 
tion  of  them  (I)  Si  30*5,  Ti  41*7,  Ca  27*8=100;  and  the  manganesian  (greenovite)  by  adding 
flilorid  of  manganese  (Hautefeuille). 

330.  Gbothitb  Dana.  (Titanite  P.  Qroik^  Jahrb.  Min.,  1866, 44.)  P.  Groth  has  shown  that  the  ti- 
tanite-like  mineral,  from  the  syenite  of  Plauen  Grund  near  Dresden,  differa  in  composition  and 
cleavage  from  ordinary  sphene.  The  form  is  monodinic  in  habit,  being  somewhat  like  f.  863  and 
867 ;  but  there  is  distinct  cleavage  parallel  to  one  2,  and  little  distinct  parallel  to  the  other.  The 
angles  are  2  A  2=136";  2  on  l-t=155'  19'  to  156-  20';  1-t  on  i-i  about  162'.  H.=6-5.  G.= 
3  5*i — 3*60.  Lustre  vitreous  to  greasy.  Color  clove  to  blackish-brown;  in  thm  splinters  reddish- 
brown  and  translucent.    The  altered  mineral  is  Isabella-yellow  to  pale  yellowish-brown 

Composition  according  to  Groth  (L  a):  (J)  Si  80-51,  ti  81*16,  Fe  583,  il,  t"  2-44^  Mn  1*02,  Oa 
31-84=102-30.  It  gives  the  0.  ratio  for  B,  fi,  1^  Si,  8*95  :  3  23  :  12*16  :  16*15,  or  for  bases  CU 
lndnded)tosillca,  24-34:  16*15=3:2.  The  genenL  formula  is  therefore  (ft',  l^t,  fi)  §1  Theanaiy- 
sis  corresponds  very  nearly  to  8  Si,  6  Iti,  1  fi,  9  (C^a  lEin).  It  is  therefore  a  titanite  in  which 
one-half  of  the  bases  consists  of  3  Ca*+ 1  (Fe,  M).  If  not  a  result  of  alteration,  and  the  char^ 
acter  of  the  cleavage  is  a  constant  one,  it  should  rank  as  a  distinct  species. 

Castellitb.  Castellit  Breiih,^  B.  H.  Ztg.,  xxv  llH,  1866.  Monodmio.  In  very  small  and  ez 
oeedrigly  thin  S-sided  tables,  having  for  the  angles  of  the  rhombic  prism  118*  and  62**.  Cleavage 
prismatic?  H. =5*5—6.  (^.=3*150.  Lustre  vitreous,  somewhat  adamantine.  Color  wme-yel 
low  to  wax-yellow;  streak  colorless.    Fragile. 

According  to  Plattoer  it  acts  B.B.  like  titanite,  giving  evidence  of  the  presence  of  titanic  ad4 
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bnM,  and  fOica,  bot  with  lesB  of  fhe  fint  and  more  of  fhe  loit  than  in  apihane.  Occora  in  tU 
phonolite  of  HoJankluk  Mto.,  near  Proboaoht,  and  in  that  of  Sollodia— a  rook  oontaining  also  sani- 
oin,  homUende^  angite,  ilmenite,  and  apatite. 


331.  KEILHAnira. 


Keflhanit  A.  Srdmmm^  Ak.    H.  8to6kh^  866,  1844.     Tttrotitaaiii 
SchMnr,  Pogg^  IziiL  469,  1844. 

C^0^ i^=122^  /A /=114* 


Monodinic,  and  near  sphene  in  angles, 
(calc.  from  /A  i-i)  (fig.  874) ;  /  A  t-t=: 
147°,  Oa2=143*^  30°/a2=153**  30', 
^2 A-l=149°  i-i A  2^=125^  from  mear 
Burements  with  the  common  goniometer 
bv  D.  Forbes;  (9 A 7=114^  26',  and 
0  A  -1=140°  42',  from  calculations  by 
Hansteen ;  faces  of  the  crystals  rather 
rough.  Twins  very  common:  plane 
of  composition  i4  (ng.  375).  Cleavage 
quite  distinct,  parallel  to  2. 

H.=6-5.  G.=3-519  to  8-72,  D.  Forbes;  8-69.  Scheerer ;  8-716— 3-733, 
Eammelsberff.  Lustre  vitreous  to  resinous.  Brownish-black:  in  splin- 
ters brownish-red  and  translucent;  also  dull  brown  and  pale  grayish- 
brown.     Streak-powder  grayish-brown  to  pale  dirty  yellow. 

Oomp. — (ft',  ft%  fi)  Si,  baying,  like  aphene,  titaninm  among  the  baaicmetala;  bnt  containing  Uia  . 
■eaqnioxjd  alumina,  and  traces  of  gladna,  and,  beaidea  lime,  ue  protozyda,  yttria,  protozyd  of  iron, 
eta 

Analyaea:  1,  2,  Erdmann  (L  c.);  8,  D.  Forbes  (Bdinb.  N.  PhiL  J.,  II,  L  6S,  and  iti.);  4,  6, 
Bammelabei^i^  (Pogg^  ovi-  ^96): 

ft  ¥i  Si       9e         Sn  €e  Be 

1.  80*00  2901  a09      6*85        0*67  0*82  

2.  29*46  2814  6*90      6*48        0*86  0*63  

8.  31-38  28-04  8*08  t'eG'St  ibi  0*28  -7-  0*62 

4.  Manwe   29*48  26  67  5*45      6*75  tr.  -^  — 


Oa 
18*92 
18*68 
19*56 
20*29 


5.  Ory$L      28*50    27*04    6*24      5*90 


Ir.      


9*62=:  100*98  Erdmann. 
9*74=99-88  Erdmann. 
4*78=99*41  D.  Forbes. 
8*16,  Mg  0-94,  &  0-60,  ign. 
0*54=98*88  Ramm. 
17*15  12*08,   ttg   <r.,   ign.  8*59= 
100*50  Ramm. 


Bammelaberg's  analyses  afTord  fbr  the  oocygen  ratio  between  silica  and  the  other  ingredients, 
anaL  4,  15*72  :  22*94=2  :  3,  and  anU.  5,  15*20  :  22*71=2  :  8;  oonforming  to  the  other  analyses 
In  the  fVindamental  ratio  of  the  species. 

P3rr.,  etc.— B.B.  fuses  with  intumescence  easily  to  a  black  shining  glass.  Yields  an  iron-col- 
ored glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  With  salt  of  phosphorus 
gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  yiolet  bead  Reaction  of  man- 
ganese with  soda.    Decomposed  by  muriatic  acid. 

Oba.— Occurs  near  Arendal,  Norway;  at  Bu6e,  Arkeroe,  Alve,  and  Narrestoe,  in  a  feld- 
spothio  rock,  both  in  crystals  and  massiYe.  Crystals  weighing  2^  lbs.,  and  maases  of  15  to  20  Iba., 
are  mentioned  by  Forbes.  A  dull  brown  maasiye  kind  from  Alye  save  G.=3'72;  and  a  pale 
grayish-brown  8*603 ;  a  spechnen  from  near  Narrestde,  G. =8-5 19.  The  Alye  keilhauite  has  two 
deayages  indmed  to  one  another  138*  (Forbes  k  Dahl,  Nyt.  Mag.  f  Nat,  xiii.).  Also  from 
Bnamm,  Norway. 

Named  after  Prof.  Eeilhau  of  Norway. 

83X  TBOHBFFKDHTB.    ?lfmeral  de  Ooromandel  JSnid,  Tr.,  iL  662, 1832.    Tacbewkinil 

a  Boat,  Reia.  Ural,  ii  1889. 

Massive,  amorphous. 

H.=5-5-5.  G.=:4-508-4-549,  G.  Rose ;  4-6296,  H.  Eose ;  after  heating 
m  powder,  4'615 ;  after  fusion,  4-717.  Lustre  vitreous.  Color  velvet-bla<5 
Streak  dark  brown.    Subtranslucent  to  opaque. 
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Oomp.— Essentianj  (tL\  til,  S)  Si,  for  the  Unl  tacheffkinite,  as  in  keilhauite.  Anafyaee:  I  • 
H.  Rose  (Fogg.,  bdi  591);  2,  Hermann  (BuU.  Soa  Nat  Mosoou,  tttit.  57) ;  8,  Beodant  (Tr^  L  c.)  \ 
4,  A.  Damour  (BulL  a  Fr^  xiz.  550, 1862): 


Si      ft       th 

1.  Ural  (1)21-04  2017   

2.  "        20-68  16-07  20-91 

8.  Africa   190      8-0     

4.      "        19-03  20-86   


t      te       Un   t  Ce,La,lK  Mg  Ca  %tftL     fi 

11-21     0-58   45-09    0-22  3-50   012    =101-88  R 

2-50      917    0-15  8-45    2280     8-26    0-42=100  Henn. 

519-0  3511-2     36-0       8-0     ll-0=102-2  Bend. 

7-96     0-38    88-38     027  4*40   1-80=100-30  D. 


Hermann  showed  that  the  mineral  contained  thoria,  and  that  Rose  had  included  it  in  his  titanic 
add  and  ozjd  of  cerimn;  his  0.  ratio  for  ft  (induding  the  thoria),  ft,  Si  is  10*44 :  6-38 :  10-9-2= 
15  :  9 :  16,  and  hence  for  ft + ft,  fii,  3  :  2,  whence  the  aboye  formula.  Rose's  analysis  corresponds 
to  the  same  general  formula. 

a.  The  Coromandel  mineral,  referred  here  by  Damour,  affords,  according  to  him,  the  0.  ratio  for 
ft+fi  +  ft,  Si=2  :  1 ;  and  for  ft,  fi,  tt=2 :  1:2;  whence  the  formula  (|  ft»+i  fi+i  ft^  Si'. 
The  alumina  is  left  out  of  consideration  as  an  inipurity.  But  including  it,  the  0.  ratio  for  bases 
and  silica  is  20-65  to  lu-14,  sustaining  still  better  the  ratio  2:1.  Damour  has  made  a  new 
examination  of  the  mineral,  and  directly  ascertained  the  absence  of  thorium  (letter  to  the  author  of 
April  24,  1867);  he  fUrther  observes  that  a  little  i)i  and  La  are  probably  present  with  the  Ce. 
Desdoizeaux  states  that  the  mineral  is  not  homogeneous,  it  consisting  of  a  brown  material  not 
acting  on  polarized  lig^t,  and  small  colorless  grains  which  are  strongly  doubly  refracting.  The 
mineral  has  H.=5-5— 6;  G.=4-26;  lustre  vitreous,  inclining  to  resinous;  color  brownish-black 
subtranslucent 

Pyr.,  tfto. — ^B.B.  glows,  then  intumesces  strongly,  becomes  brown,  and  fhses  to  a  blade  glass 
Gives  with  the  fluxes  reactions  for  iron,  manganese,  and  titanic  add.  Gelatinizes  with  muriatic 
add.  The  Coromandel  mineral  in  a  dosed  tube  yields  a  little  water.  B.B.  fuses  with  intumes- 
oenoe  to  a  black  scoria,  feebly  magnetia  With  salt  of  phosphorus  it  gives  in  R.F.  a  pale  brown 
glass,  opaline,  which  becomes  milky  in  the  O.F.  With  borax  it  affords  a  hyadnth-brown  glass, 
transparent  in  the  R.F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  readily  by  nitric  add, 
espedally  if  heated,  depositing  gelatinous  silica  mixed  with  titanic  add  and  black  grains  of 
titanic  iron. 

Obs. — ^From  the  Ilmen  Mountains  in  the  Urals ;  only  a  few  specimens  have  been  found.  Tha 
tscheffkinite  in  collections  is  mostly  uralorihiie^  which  it  much  resembles.  Also  from  the  coast 
of  Coromandel,  whenoe  it  was  long  since  brought  by  Leschenault 

Kamed  after  the  Russian  general,  Tschevkin. 


333.  STAUROIilTII.  Pierres  de  croix  de  Bobien,  N.  id^s  sur  la  format,  d.  Foss.,  109,  1751 
(with  figs.).  Basaltes  crystallisatus  pt.  OronsL  (the  specimen  a  cross  of  two  brown  6-slded 
crystals,  worn  as  an  amulet  at  baptisms  in  Basel,  and  called  Lapis  cruei/er,  and  Easier  Thu/steth), 
Min.,  70,  1758.  Sdiorl  orndforme  pt,  Pierres  de  croix,  de  lAaU^  Crist,  1772,  1788  (vrith  figs.). 
Btaurolite  Dekmelh.,  Sdagr.,  i  298,  1792.  Grenatite  (fr.  St  Gothard),  Saiumare,  Yoy.  Alpes, 
g  1900,  1796.    Granatite.    Staurolith  KairsL,  Tab.,  22, 1800.    Staurotide  R,  Tr.,  ill  1801. 

Orthorhombic.     7a  7=129°  20',  O  A  l-i=124°  46' ;   a:h:  (?=l-4406 
1 :  21 1233.     Observed  planes :  0 ;  vertical,  /,  i-i ;  dome,  1-t. 

376  377  0  A  1-1=124^  46' 

O  A  7=90 
0  A  1-1=90 
/A  i-t=115  17 
0  A  ft,  comp.-face,=134  21 
<?  A  H         "        =119  23 
,         ,^ //     A      X  X  /A  7,  meas.,  128  30-129  30 

'^----!^^^  I   I     11  ^"^C/^^i:^^  Cleavage:   i-t  distiuct,  but 

interrupted;   7  in    traces 

Twins  cruciform :  1,  composition-face  f-i  (f.  877) ;  2,  compositioa-&ce  |-j 
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(£ 878).   nk[akingf4and|-|theplanesl-?andl,onthegroimcithattw:i^ 
Qsnall  V  takes  place  parallel  to  the  fondamental  or  diagonal  planes  of  cirstalsy 
then  1  above  is  ti,  and  the  true  7a/=109°  14',  whence  a' :  h  \  o'= 
1-4406  :  1  : 1-4082  (==|o).]     dyBtals  often  with  rough  surfaces.    Massive 
forms  unobserved. 

H.=7— 7*5.  G.=3'4— 8*8.  Subvitreous,  inclining  to  resinous.  Color 
dark  reddish-brown  to  brownish-black,  and  yellowish-brown.  Streak  uncol- 
ored  to  grayish.  Translucent — ^nearly  or  <juite  opaque.  Fracture  conchoi- 
dal.    Optic-axial  plane  lA ;  bisectrix  positive,  normal  to  0. 

Oomp^  Vttr.—0.  ratio  for  fi(+fi),fi,Si=l  :4:2i;  for  bases  and  silica  2  :  1 ;  wh6nce(i&' 
^}Sl)^&'=  (ir3]ft=}fi  +  }  Ag+ii'e)Silica28'3,  alumina  61-7,  protozyd  of  iron  15-8,  magnesia 
2'5,  water  1*7=100.  Excluding  the  water,  the  fonnula  maj  be  (Fe'  Si)* Si'+I  A'Bi.  equivalent 
to  a  2  : 1  siUcate  containing  a  Uttle  (Mg,$*e)'§i  (chiysolite) ;  or($^e^Xl)'Si'4- A(A*>^l)^i|  that 
is,  the  same  2  :  1  silicate  with  a  little  gehlenlte. 

The  earlj  analjsts  made  the  iron  all  sesquiozjd.  IGtscherlich  has  pronounced  it  (J.  pr.  Ch^ 
IzzxvL  I )  aXL  protoxjd  in  the  staurolite  of  St  Gk)thard,  Airolo,  and  Brittany.  Rammelsberg  found 
a  yarioty-  of  ratios  in  his  analyses  of  the  mineral  from  other  localities,  the  silica  varying  from  27 
to  over  50  per  cent  But  G.  Lochartier  has  ascertuned  that  staurolite  contains,  uniformly,  some 
water,  separable  only  at  a  high  heat;  and  that  the  variations  are  due  to  impuriUea^  the  powder 
under  the  microscope  being  distinctly  a  mixture  of  two  or  more  minerals,  and  the  action  ^f  fluo- 
hydric  acid  on  some  crystals  making  them  cellular,  or  even  spongy  and  fragile.  After  purifying 
the  staurolite^  the  proportion  of  silica  was  nearly  oonstant,  and  the  spedflc  gravity  was  3 '7 0—3*76. 
(See  below.) 

Yar.  1.  Ordinary,  2.  ZinC'Siaurolite  (anal  27) ;  found  at  Canton,  Gku,  in  slender  crystals,  ^  in. 
long  and  a  line  or  less  thick,  having  a  yellowi^-brown  to  dnnamon-brown  color;  Gr.=3'792. 
The  crystals  have  the  planes  ij  0,  t-i  3.  Manganese- Staurolite,  Ncrdina/rkite  (anal.  28) ;  fVom 
dolomite  in  Kordmark,  Sweden,  of  chocolate-brown  color,  with  H.=6'5,  G.=8*64,  and  presenting 
tiie  usual  crystalline  form.  Its  easy  fusibility  is  reason  for  here  givbg  this  variety  the  distinctive 
name  NordmarkHe, 

Analyses :  1,  Klaproth  (Beitr.,  y.  80) ;  2,  Lohmeyer  (Pogg.,  IziL  419) :  S,  Marignac  (Ann.  Cli» 
Phys.,  III.  xiv.  49);  4-7,  Jacobson  (Pogg.,  Izii.  419) ;  8,  9, 12,  Rammelsberg  (ib.,  cxiii.  699) ;  10, 11, 
Wialioenus  (J.  pr.  Ch.,  xciil  260);  13,  14,  Jacobson  (Pogg.,  Ixviii.  414);  15,  Rammelsberg  (I.  a); 
16,  Vauquelin  (J.  d.  M.,  viiL  854);  17,  18,  Jacobson  (L  a);  19,  20,  Rammelsberg  (1.  c.);  21,  22, 
Jacobson  (1.  c.) ;  23-26,  Rammelsbei^  (L  a) ;  27,  Genth  (Am.  J.  Scl,  IL  xxxiiL  198) ;  28,  Paykull 
((Eff.  Ak.  H.  Stockh.,  1866) : 


Si      Si      9e        Hn     te     Ag   ign. 


StGothaxd,!^ 
"         darkr. 


1. 
2. 

3. 
4. 
6. 
6. 
7. 
8. 
9  " 

10.  " 

11.  " 

12.  HassachnseUs,  M. 

13.  Airolo^  Hack 

14.  •* 
16.      " 

16.  BtittaiiT 

n.     " 

18.        " 

19. 

SO. 

21. 

23. 

23.  Qo^deoBleiiit  htL 


Fitkaranta 
Polevskoi,  Ural 


27-00 
2702 
28-47 
30*31 
30-91 
29-72 
29-18 
29-60 
85-05 
27-96 
27-90 
28-86 
83*45 
32*99 
43-26 
88-00 
89-19 
40-35 
50-75 
51-32 
88-68 
S8-38 
S5*15 


0*25 
0*28 
0-31 


62-25  18-50 
49-96  20*07 
53-34  17-41 

46-80  18-08     

48-68  16-87  ]([  1*19 

54-72  16-69     

52-0l[l7-68]    

48-58    4-25  ft  0*96 
5*21"    tr, 

4-58     

490     

3-20  ft  1-28 


44-18 
64-26 
54-42 
49-19 


=98-00  Klaproth. 

=97-33  Lohmeyer. 

0-72  =100*25  Marignac. 

2-16  ,  Ca  0-13=97*48  Jacobson 

1»33  =99-48  Jacobson. 

1  '85  =  1 0 1  -98  Jacobson. 

1-28  =100  Jacobson. 

11*50    8-12    0-76=98*72  Ramm. 

11*48    2-86  0*95=99-73  Ramm. 

9-91     2*80  =99-50  WisUcenus. 

9*96    2-97  =100*15  WisUcenni. 

13-32    2-24  0*43=98-52  Ramm. 

1*99  =99-1 8  Jacobson. 

1-66  =99-22  Jacobson. 

10-92    2-09    0*45=99-57  RanmL 

1H)0 ,  Ca  3*84=94-84  Vauq. 

0*17   0*32  =99-64  Jacobson. 

0-10  —  =100*44  Jacobson. 

^.     10-45     1*80  0*88=101-10  Ramm. 

ft  0-42  11-01     2-32  0-59=99*96  Ramm. 

47-48  15-06 2*44  =103*61  Jacobson. 

45*97  14-60 2-47  =101  87  Jacobson. 

44H>2    C-88]i[l-41  12-16    3*06  l-27=97-f5] 
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47-23  16*51 

47*92  16-65 

40-45  2-40 

44*00  18-00 

44-87  15-09 

44-22  15-77 

34-86  2*86 

34*30   
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A      21 

9e 

fin     »e 

% 

Ign. 

24.  Franocmin,  hn.            35-36  48*67 

227 

«r.    1306 

2-19 

0*27=101-80  Bamm. 

26.  Litchfield,  Ct,  Ml        86-92  42-92 

1-86 

0-70  12-80 

2-98 

1-00-9S-82  Ramm. 

26.  LiBbon,  N.  H.              4910  87-70 

tr,  10-69 

1-64 

0-68=9)-81  RamuL 

27.  Canton,  GNu            (1)28-82  49-21 

9-61 

016   

8-22 

1-47,  2n  7-13,  ti  0-84,  On,  Ag 
<r.= 100*36  Oentb 

28.  Koidmark,  Sweden     86-06  86-18 

18-73  » 

11-61    

2-61  =9908  PttjkulL 

fn  No.  2,  G.=3-737-3-744;  4-7,  a=3-797  In  pieoes,  B-744  in  powder;  12,  G.=3*772;  18, 
14,  a=3-66-3-78;  17,  18,  G.=:8-628;  20,  G.=3-266;  21,  22,  a=8-649,  3-588;  23,  G.=8-66; 
24,a=3*764;  26.  G.= 8*622;  26,G.=3-413;  27,  rino-staurolite,  ^=8-792. 

Lechartier  obtained  (Bull.  Soc.  Ch.,  IL  ill  376)  the  following  results  after  purification : 


1,  2.  St  Gothard. 

8,  4.  Brittany. 

6.  Qttimper. 

6.Botiyia. 

ffilica 

28-21          28-48 

28*16        28*98 

29-15 

29*07 

Ign. 

1-60           1-50 

1-65          1-48 

1*49 

180 

Sp.  Gr. 

8-75            8*74 

8-75          8-70 

8*76 

Before  purification  the  silica  obtained  by  him  was  for  2,  36-30;  3,  46*21—64*15;  4,  49-39;  ft, 
41-36  p.  c.  Nos.  3,  4,  5,  6  were  large  opaque  crystals.  He  observes  that  all  stanrolite  oontains 
titanic  add,  and  that  some  magnesia  is  present. 

Pyr.,  etc.— B.B.  mfusible,  excepting  the  manganesian  variety  (anal.  28),  which  fuses  easily  to  a 
black  magnetic  glass.  With  the  fluxes  gives  reactions  for  iron,  and  sometimes  for  manganese. 
Imperfectly  decomposed  by  sulphuric  acid. 

Obfi.— Usually  found  in  mica  schist,  argillaoeous  schist,  and  gneiss ;  often  associated  with 
garnet,  cyanite,  and  tourmaline. 

Occurs  with  cyoDite  in  paragonite  schist,  at  Mt  Oampione,  Switzerland,  in  polished,  brown,  trans- 
lucent crystals;  at  the  Greiner  mountain,  Tyrol,  iu  simple  crystals  associated  witii  cyanite,  and 
sometimes  appearing  as  a  continuaUou  of  its  crystals,  parallel  with  them ;  near  Lake  Como ;  in 
the  Tjrrol ;  at  Qoldenstein  in  Moravia,  brown  and  translucent ;  in  large  twin  crystals  in  Brittany ; 
at  Tomdulf  and  near  KilUney  in  Irelxmd;  at  Oporto,  St.  Jago  de  Oompostella,  and  at  other 
localities  mentioned  above. 

Abundant  throughout  the  musa  slate  of  New  England.  In  Mdine^  at  Windham,  near  the 
bridge,  the  mica  slate  is  filled  with  large  crystals ;  also  at  Mt.  Abraham,  Hartwell,  and  Win- 
throp.  In  N.  Hamp.,  brown  and  large  ciyst.  at  Franconia;  at  Lisbon,  abundant  in  mica  slate; 
on  the  shores  of  Mink  Pond,  loose  in  the  soO ;  at  Grantham,  2  m.  from  Meriden,  of  a  gray  color. 
In  Vermonif  at  Oabot  In  Mass,,  at  Chesterfield,  in  fine  crystals.  In  Conn,,  at  Bolton,  Vernon,  Litch- 
field, Stafford,  and  Tolland.  In  New  York,  small  crystals  at  the  Foss  ore 
379  bed  in  Dover,  Duchess  Ga ;  also  three  and  a  half  miles  firom  New 

York  city,  on  the  Hudson.  In  Pmfi.,  reddish-brown  ciyst  abundant 
on  the  Wissahiccon,  8  m.  from  Philadelphia.  In  CfeorgiOf  at  the  lead 
mine,  Canton,  in  quartzose  mica  schist,  the  gangue  of  the  lead  ore. 

Dr.  0.  T.  Jackson  has  described  a  variety  of  stauroUte  in  tesselated 
crystals  like  chiastolite,  from  Charlestown,  N.  H.,  as  represented  in 
the  accompanying  figure.    He  states  that  the  stanrolite  mades  pass 
by  insensible  shades  into  andaluslte  mades,  where  the  mica  slate 
passes  into  argillaoeous  slate. 

Named  flrom  aruvp^,  a  cross.    Hatty's  diange  of  skmroHU  to  stavroHde  was  neither  neoemary 
nor  reasonable. 
Alt.^Oocur8  altered  to  steatite. 

334.  SGHORIiOBAITB.  Skepard,  Am.  J.  ScL,  IL  iL  251,  1846.  F^irotitanite  WhOneff,  J.  Nat 
Hist,  Boston,  vi  46,  1849.    f  Iwaarit  JTttioryat  1851,  ^I  .MwidL,  Yen.  EinL  MIn.  1858. 

Massive,  without  cleavage. 

H.=:7— 7-5.  G.=3-862,  Shepard;  8-807,  Whitney ;  8-788,  in  coarse 
powder,  Kammelsberg ;  3-74:5,  fr.  Kaiserstnhl,  Clans.  Color  black,  some- 
times tarnished  bine,  and  with  pavonine  tints;  streak  grayish-black.  Lns^ 
fcre  vitreons.    Fracture  conchoidal. 

Ooiiip.-0.  ratio  for  ft+S+&  (basest  and  Baioa=3 : 1  nearly,  and  for  &,  &»  8=4 : 4 :  S; 
vfaenoe  (fi  Oa'+  A  1^0+ A  ^^)*  &>*t  ^^  approttdiing  doiely  the  Oocomandel  tadioffkinilab  bal 
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1.  Arkansas 

25-66     2210 

21*58 

2.          " 

27-89*  20-43 

21-90 

8. 

2609     17-86 

25-36* 

1-55 

4.          " 

[26-24]  21-34 

20-11 

l-8« 

6. 

2rt-86*   21-56 

22-00 

1-25 

6.  Eaisentohl 

29-55     21-18 

1808 

1-22 
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^ '  no  oerimD,  and  aeaqnioiyd  of  iron  in  plaoe  of  alumina.    Whitney  deduced  Ca*  Sl+ 

9e  Si+Oa  ¥i'=Silica  24*9,  ozyd  of  iron,  21*9,  lime  80-7,  titanic  add  22*6=100.  In  Bammelsbeiigff 
second  analysis,  the  silica  was  determined  only  by  the  loss,  and  in  two  of  the  other  analyses  there 
MTBB  titanic  add  remaining  with  the  silica. 

Analyses:  1,  2,  Whitn!^  (1*  o.);  3i  4,  Banmielsberg  (Pogg.,  Izzvii  Ittty.,  and  Min.  GIl,  886; 
former  analysis  revised);  5,  Croesley  (This  Min.,  8d  edit^  692} ;  6,  Claus  (Ann.  Oh.  Pharm.,  cixiXi 
213): 

C» 

29'78±=99-12  Whitney. 
80-06= 100-27  Whitney. 
3112=101-4R  Ramm. 
29-88,  te  1-57=100  Bamm. 
30-72,  Un  «r.=l01-89  Orosaley. 
25-13,  &,  ]$fa  4*22=99*38  Glaus. 
*  With  MUMtttaiae  add. 

The  mineral  was  first  correctly  described  and  analyzed  by  Whitney.  Shepard  made  it  a  by* 
drons  silicate  of  aesquiozyd  of  iron,  yttria,  and  perhaps  thoria. 

Tyr^  etc.— B.B.  fuses  quietly  at  3  to  a  black  glass.  Beactions  for  iron  with  the  fluxes.  Fused 
with  salt  of  phosphorus  on  charcoal,  with  tin,  in  the  inner  flame,  gives  a  violet  bead.  Gelatinizes 
with  muriatic  add,  the  solution  becoming  violet  when  boiled  with  metallic  tin. 

Obs. — In  small  masses  with  elaaolite  and  brookite  in  the  Ozark  Hts.,  Magnet  Cove,  Arkansas, 
The  dodecahedral  crystals  reported  by  Shepard  are  black  garnets,  which  occur  with  it  Pound 
also  iu  the  Eaiserstuhl,  in  the  vicinity  of  Oberschaff  hausen,  in  phonolite. 

Kamed  fh>m  a  resemblance  to  schorl  (black  tourmaline). 

IvAABiiB.  As  described  by  Nordenskiold  (Beskr.  FiuL  Min.,  1855,  101),  it  has  the  characters 
of  scfaorlomite,  and  like  it  is  found  with  elseolite.  It  occurs,  he  states,  both  massive  and  in 
garnet-like  crystals,  is  lustrous  black  and  opaque,  with. the  lustre  adamantine;  has  H.=6-o,  and 
G.= 3-67— 8-69.  The  mineral  is  stated  to  consist  of  6  Si,  3  li,  2  l^e,  6  Ca,  which  corresponds  to  , 
the  0.  ratio  for  bases  and  silica  3  : 2,  instead  of  2  :  1,  the  schorlomite  ratio.  B.B.  fuses  to  a  bladi 
giassw    Prom  Ivaara^  Finland. 

336.  SAPPHZRINB.  Sapphirin  {ft,  Greenland)  Oieseeke^  Stromeyer's  Unters.,  i.  391.   Sappihi- 
rine,    Sapphirin  pt  [rest  blue  Spinel]  Mdusm^  Handb.,  427,  1847. 

Orthorhombic  ?    In  disseminated  grains,  or  aggregations  of  grains. 
H.=7—8.    G.=3-4:2— 3-4:8 ;  3473,  Damour.    Lustre  vitreous.    Color 
pale  blue  or  green.    Translucent.     Optically  biaxial ;  and  dichroic. 

Comp. — 0.  ratio  for  ft,  IS,  Si=l  :  4  :  1 ;  for  bases  and  8Qica=6  :  1 ;  constituents,  3]i[g+4S] 
+  li§i=Silica  14*5,  alumina  66*2,  magnesia  19*8=100.  The  biaxial  polarisation  shows  that  it  is 
not  impure  corundum  or  spinel.  Perhaps  (^  ttg'+ i  %1)^  Si*+6  iHtl,  or  a  staurolite  with  corundum 
as  an  accessory.  Possibly  a  5  :  1  subsUicate.  Analyses:  1  Stromeyer  (Unters.,  L  891);  2,  3,  lis- 
monr  (BulL  G.  Soc.,  IL  vi.  317,  1849): 

*e 

3-92,  Ua  0*53,  ign.  0*49=99-78  Stromeyer. 
209=99*34  Damour. 
1-90=99*44  Damour. 

Fyr.,  etc — ^B.B.  alone  and  with  borax  invisible,  unaltered. 

Om^ Associated  with  mica  and  anthophyllite  at  Fiskenaes  in  Greenland. 

The  name  aUudes  to  the  sapphire  odor.     . 
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APPENDIX  TO  ANHYDROUS  SILICATES. 

936.  BULTTITS.  Arsenik-Wismuth  TTem.,  BreUh^  Letst  Ifln.  Syst,  23, 62,  Hofiin.  Ifin.,  IV 
m,  65, 1817.  Wismutblende^  Eulytin,  BreUh^  Pogg.,  ix.  275, 1827 ;  Handb.,  808.  Wismutischst 
Btede-Ers  BrtWL,  Uib.,  66,  1830,  Ohar.,  289,  1832.  Eieselwismuth  Kanlen,  Pogg.,  xxvii,  81« 
188?.    aOioate  of  Bismuth.. 
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Isometric:  tetrahedral.  Usually  in  minute  crystals,  and  edges  oftec 
rounded,  fij^.  84,  35,  Observed  planes :  1,  0^  2-2.  Cleava^ :  dodecalie 
dral,  very  mipertect.  Twins :  plane  of  composition  paraHel  to  a  dodeea 
hedral  face.  Crystals  often  in  groups.  Sometimes  globular,  and  columnar^ 
lamellar,  or  granular. 

H.=4-5.  Q.=6"912— 6*006.  Lustre  resinous  or  adamantine.  Color 
dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw-yellow.  Streak 
yellowish-gray  or  uncolored.  Subtransparent— opaque.  Fracture  uneven. 
Kather  brittle. 

Oomp^— Probably  fit*  Si*,  with  some  phosphate  and  flnorid  of  iroOf  Frankenheim.  AnalyaiB  hf 
Kersten  (Pogg.,  zxviL  81) : 

Si  22*2;        fii  69*38        1^8*31        9e  2*40        Stn  080      EF,  fi,  and I088  2*38=100. 

Psrr.,  etc.— In  a  matrass  decrepitates  and  afTords  a  trace  of  water.  B.6.  Aises  to  a  dark-yellow 
mass,  and  gives  out  inodorous  fiimes.  Fuses  and  froths  on  ofaarooal,  staining  it  yellowiBh-brown, 
sometimes  wi^  a  tinge  of  green.  Fuses  readily  with  soda  to  a  button,  at  first  greenish-yellow 
and  then  reddish-yellow,  and  finally  affords  metallic  bismuth.  With  salt  of  phosphorus  it  flisea 
to  a  yellow  globule,  with  a  sDlca  skeleton,  which  becomes  colorless  on  cooliDg. 

Obs«— Found  with  native  bismuth  near  Schneeberg,  Saxony,  in  quarts^  and  at  Brftiin8dor(  near 
Freiberg. 

Named  from  cfXvra^,  eaaUy  disadtuedf  orfiuiUe. 

887.  ATELESTITE.    BreUh.,  Ohar.,  806,  1832. 

Oocors  in  small  monodinic  crystals,  at  Schneeberg,  with  eulytite;  they  have  a  solphnr^yeDow 
aolor,  adamantine  lustre,  H.  about  5,  and  are  transparent  to  translucent  Desdoiseaux  observes 
that  some  of  the  crystals,  having  the  form  of  a  rhombic  octahedron,  polarize  light  strongly. 

Oontains  bismuth,  but  exact  composition  not  ascertained. 

338.  HYPOOHLORITE.   Sogeuannter  Gruneisenerde  von  Schneeberg,  Hypodilorit,  SchuUTf  Sdiw. 
J.,  IxvL  41,  1832,  Dissert  de  Ferro  odir.,  eta,  JenOf  1832. 

Minute  crystalline:  also  earthy.    H.=6.  O.=2*9~3'04.    Lustre  vitreous,  feeble.    Odor  green. 
Streak  light  green.    Brittle ;  fracture  even  to  flat  oonohoidaL 
Ck>MP.— Analysis  by  Schuler  (L  c.) : 

Si  60*24        ^14-66        Si  13-03        ]fe  10*54        1^9*62        Mn  <r. 

Perhaps  a  mixture  of  a  silicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.B.  grows  dark,  but  infusible ;  a  yellow  deposit  on  the  coaL    Insoluble  in  adds. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  with  native  bismuth  and  cobalt  ores,  at 
Bdineeberg,  Johanngeorgenstadt,  and  Br&unsdorf,  in  Saxony.  Also  reported  from  UUersrentb, 
Voigtlaiid,  in  a  bed  of  limonite. 

)famed  from  irdxAoipos,  on  account  of  its  green  dilorite-Uke  color. 

838A.  ISOPYEB.    2Wiier,  Bd.  Kew  PbiL  J^  iiL  263,  I82T. 

In  compact  masses,  with  deavage. 

H.=6~6-5.  a.=2*9-3.  Lustre  vitreous.  Streak  light  greenish-gray.  Oolor  grayish  ot 
f dvet-black,  occasionally  spotted  red,  like  heliotrope.  C^que— fubtranslucent  Fracture  flat 
coodioidaL    Brittle.    Acts  slightly  on  the  magnetic  needle. 

CtoiiP.--0.  ratio  for  Jt,  fi,  Si,  1  :  8  :  6,  as  hi  labradorite.    Analysis  by  Tomer  (L  a) ; 

Si  47*09        £118*91        Fe  20*07        Cal6'48        On  1*94=: 98*44. 

Partof  the  iron  is  supposed  to  be  protoxyd,jud^g  from  the  color  of  the  mhieral. 
KB.  fuses  easily  to  a  manietic  bead,  and  colors  the  flame  green.    A  silica  skdeton  wfthsiR  of 
pbosphoms.    With  the  adds  decomposed  with  difficult  and  imperfectly. 
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Jftan  Si.  Ju8^  aeir  Boniaiioe^  in  a  qnartEiMe  granite  mm  wonrmaline  and  'Jn  ore^  .a  pieces  two 
indieii  in  diameter.    Also  in  breocsia  on  the  Oalton  Hill,  Edinburgh,  with  limonitei 


B.    HYDROUS  SILICATES. 

Arrangement  of  the  Species. 

JL  The  General  SEcnoN  of  Hydrous  Silicates.  Includes  all  Hydrous 
SiUcateSy  excepting  the  Zeolites  and  the  Margarophyllites. 

1.  BisilicateB. 

2.  Unisilicates. 

3.  Snbsilicfttes. 

n.  Zeolixk  Section.  Feldspar-like  in  constituents  and  oxy^n  ratio; 
the  bases  being  alumina,  and  the  alkalies  and  alkaline  earths  (E,  !Na«  Oa, 
!&a,  Sr),  to  the  almost  total  exclusion  of  magnesia  and  iron ;  and  the  oxygen 
ratio  tetween  the  protoxyd  and  sesquioxyd  bases  being  1  :  3. 

m.  Margarophyllite  Secthon.  Micaceous  or  thin  foliated  when  ciys- 
tallized ;  and  plane  angle  of  base  of  prism  120^. 

On  account  of  the  uncertainties  with  respect  to  the  relations  of  the  water  in  hjdrous  silicates, 
the  basis  for  a  t^rue  dasnflcatlon  of  them  is  to  a  large  extent  wanting.  From  the  dominanoo 
among  anhydrcvis  silicates  of  the  grand  subdivisions  of  Bisillcates,  Unisilicates,  and  Subsilicatets, 
the  same  groups  might  be  reasonably  looked  for  among  the  hjdrous.  But  the  formulas  of  very 
many  of  the  species  may  be  wntten  according  to  either  of  these  types,  by  making  more,  or  less,  or 
nono^  of  the  ruter  basic;  and  consequently  all  attempts  to  define  the  limits  of  the  groups  must  be 
at  present  unsatisfactory.  Orystallc^aphio  and  other  relations  to  anhydrous  species  g^ve  help, 
but  not  always  sure  guidance. 

The  foWijjnng  examples  elucidate  some  of  the  reasons  for  referring  species  to  the  section  of 
Bisilicate^j  lather  than  that  of  Unisilicates,  or  the  reverse : 

LaumorJUe  (No.  342,  beyond)  has  a  close  approximation  in  crystalline  form  to  pyroxene,  and 
this  Bu^'ests  a  relation  to  the  Bisilicates;  moreover,  its  formula  is  wholly  pyroxene-like,  if  the 
water  Is  not  basic.  It  is  to  be  noted  that  part  of  the  water  escapes  on  heating  to  100*"  0 
There  is  the  same  relation  in  form  between  pedoliie  and  pyroxene,  as  long  since  shown  by 
Frankenheim;  and  the  same  formula  also,  if  the  water,  here  a  more  stable  constituent,  is 
basic,  (^ceniie  is  very  near  hornblende,  or  another  anhydrous  bisilicate,  in  its  crystallization;  and 
it  is  also  like  it  in  formula,  if  luUf  the  water  is  basic.  In  each  of  these  cases  crystallography 
appears  to  show  whether  any  of  the  water,  and  how  much,  is  basic.  Again,  diopiaae  has  the 
angles  nearly,  and  the  bisilicate  ratio,  of  beryl,  if  the  water  be  not  basic. 

FrehnUe  has  an  affinity  in  its  crystallization  to  chrysolite ;  and,  if  the  water  is  aU  basic,  the 
oxygen  ratio  for  the  bases  and  silica  is  1  :  1,  or  that  of  a  Unisilicate,  as  in  chrysolite.  Calamine 
is  approximately  isomorphous  with  prehnite,  and,  moreover,  both  are  pyroelectric ;  and  the  oxygea 
ratio  is  1  :  1,  if  the  water  is  not  basic.  Fahlunitis^  a  result  of  the  alteration  of  iolite,  is  equivalent 
to  iolite  plus  water.  Iolite  is  a  $■  silicate,  there  being  a  deficiency  of  base  for  a  true  unisilicate; 
bat  the  added  water  Just  fills  up  the  deficiency,  so  that,  if  the  water  is  basic,  the  species  is  strictiy 
a  Unisilicate,  the  0.  ratio  for  1^  fi,  fii,  £[  being  1 :  8  :  6  :  1,  or  for  the  bases  :^+«+£[  and  silica, 
6  :  5=1 :  1.  There  seems' to  be  no  reason  for  questioning  this  basio  relation  of  the  water;  it 
is  probable  that  the  deficiency  of  base  may  lead  to  the  easy  absorption  of  water  so  characteristic  of 
k>Ute.  In  other  alterations  of  iolite  still  more  water  is  taken  up,  so  that  the  0.  ratio  is  1  :  3  :  6  :  2; 
the  compound  is  apparentiy  the  same,  but  with  twice  the  proportion  of  water,  only  one-half  of  i« 
in  this  case  being  basiCL  The  same  remarks  are  applicable  to  margarodite  and  other  hydroui 
aiicaa  in  their  relationa  to  nmaoovite  and  the  anhydrous  micas. 
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ApophydUe  cryBtallizes  in  tetragonal  forms— forms  that  are  oommon  among  anlifdrous  UnisUi 
oatoa,  and  are  unknown  among  Bisilicates.  The  species  is  therefore  arranged  beyond  as  a  Uni> 
silicate,  but  ao  a  representativo  of  the  Scapolite  group  of  auhydrous  silicates.  TriUmiiU  and  Thortii 
are  iaomeiric  species,  and  related  to  helvite  and  garnet;  and  they  are  UniailicateSf  like  garnet,  ii 
the  water  be  not  basic 

From  these  examples  it  is  apparent  that  the  facts  give  only  probable  conduRions.  It  is  to  I  e 
hoped  that  chamistry  will  soon  furnish  principles  that  are  encumbered  with  less  of  doubt 

The  group  of  ZealiUa  includes  species  that  are  feldspar-like  in  havhig  among  them  the  oxygec 
ratios  for  the  protozyds,  alumina,  and  silica  I  :  3  :  4,  1  :  8  :  6,  1  :  3  :  8,  1  :  3  :  9,  1  :  3  :  12,  with 
the  only  difference  that  water  is  present  in  addition.  They  are  therefore  sometimes  spoken  of  aa 
representatives  among  hydrous  silicates  of  the  anhydrous  feldspars.  But  this  inference,  though 
apparently  sustained  by  the  oxygen  ratios,  is  far  from  right  It  assumes  that  the  water  is  not  basic 
If  it  be  basic,  then  the  species  may  be  ordinary  Bisilicates  or  TJnisilicates,  quite  remote  from  the 
feldspars.  Looking  to  the  crystallization,  it  is  found  that  there  is,  in  fact^  nothing  whatever  to  sus- 
tain the  relation  to  the  feldspars.  The  species  of  the  Feldspar  group  are  almost  identical  in  angles 
and  physical  characters ;  while  the  zeolites  are  exceedingly  diyerse  in  both  respects,  and  none  have 
the  feldspar  form  or  angles.  Nearly  all  the  systems  of  crystallization  are  represented  among  them, 
and  with  a  very  wide  range  in  angles.  The  feldspars  have  the  prismatic  angle  near  120" ;  while 
the  zeolites  that  approach  the  feldspars  most  nearly — that  is,  the  StUbiie  group,  in  which  the  oxy- 
gen ratio  is  I  :  3  :  12,  and  the  crystallization  is  in  part  oblique — have  the  prismatic  angle  near  90** 
hi  one  species,  and  from  180°  to  186"  in  others.  The  hexagonal  species,  chabazite,  levynite,  and 
gmelinite,  usually  made  a  subgroup  among  the  zeolites,  have  widely  different  rhombohedral  angles. 

WhUe,  then,  tiiere  is  seeming  unity  in  the  group  of  zeolites,  there  is  actually  the  widest  diver- 
si^;  and,  when  fally  understood,  they  will  probably  have  their  places  among  the  Unisilicates  and 
Bisilicates  of  the  first  section.  Analdte,  which  is  induded  among  the  zeolites,  is  related  in  form 
to  the  feldspars,  and  in  both  form  and  formula  (the  water  bemg  exduded)  to  the  anhydrous  sili- 
cate, leudte. 

The  MargarophyUUes  appear  to  constitute  a  strictly  natural  group,  although  under  a  yery  vari- 
ous chemical  constitution.  They  are  foliated  in  structure  like  the  micas,  and,  like  them,  have 
the  plane  angle  of  the  base  of  the  prism  120°,  the  crystallization  being  either  hexagonal  or  pris- 
matio,  witli  the  angles  of  base  1 20''  and  60^.  They  indude  talc  and  pyrophyllite,  margorodite  and 
other  hydrous  micas,  chlorite,  margarite,  etc;  wiUi  also  kaolinite  and  serpentine,  which  have 
the  same  crystallization;  and  to  these  are  added  some  spedes  not  yet  known  in  the  crystallized 
state,  which  appear  to  be  chemically  allied  to  the  margarophyllites.  The  true  margarophyllites 
are  below  6  in  hardness ;  greasy  to  the  feel,  at  least  when  &iely  powdered;  and  not  sparry  in 
appearance  when  massive,  unless  through  pseudomorphism,  iu  which  case  this  sparcy  character 
is  that  of  the  orighuil  mineral  altered  to  make  them. 


L  GENERAL  SECTION  OF  HYDROUS  SIUOATES. 


ABBANGEMENT  OF  THE  SPECIEa 

The  oxygen  ratios  of  the  spedes  are  given  after  the  tables  of  formulas;  the  1st  odumn,  the 
O.  ratio  for  ft,  fi,  Si,  fi;  2d  column  for  ft+fi  (or  basesX  Si,  1^  After  the  ]&  in  the  latter 
column,  a  fraction  is  added,  giving  the  proportion  of  the  water  that  is  required  to  be  added  to  the 
bases  to  make  the  ratio  that  of  the  formula.  In  pecioUie,  for  example,  all  the  water  is  to  be  added 
to  the  bases;  this  making  the  ratio  of  bases  to  silica  6+1 :  12=1  : 2. 

L  BISILICATES. 

I  PECrrOUTE  OR  FYROXENOID  GROUP.  IConodinio^  and  isomoiphoiis  with  the  Amphi 
bole  group  (p.  207). 

889.  PscTOUll  (t((^fra)+ia)Si  6ie|e,|(iH.+t(Naf,eft))  ^ 

840.  SovAhTOM  Oa3i+i£[  6ie|et|6a+ift<| 
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t4l.  Oavm 
342.  GTBOLm 

843.  LADHOHTin 

343A.  Lbohhabditi 


{iCa4-ifl)8i+ifl[ 
{i0a»+»3kl)&»+3fl: 


11    DIOPTASE  (OB  BEBYLLOID)  QBOUP.    HezagonaL 

844.  Catafleiixi  (i(]^a,Ca)*+}&)Si*+liC[ 

345.  BlOFTASB  CaSi+£[ 

846.  Ghbtbooolla  Cu3i+2£[ 

847.  AuFzn  (i(^itl^Ki&)Si 
348.  COKABin 


in.  PIGBOSMINE  GBOUP. 
849.  FlOBOsmHi 

860.  fiPASAin 


(J4g+ift)8l+ifi 


Sit»|0.|(iH,+i6a)+iaq 

6ie|e,|(iH,+|6a)+aq 

6ie|e.|a6a+ftMl)+aq 


6ie|e,K*(Na.,ea)+»yZr)+aq 

6ie|e,|6a+aaq 
fii6|e.|(iH,+  t(N!,afe)) 


Bie|e.|Mg+i  aq 
Sie|e,|(4H,+JMg)+iaq 


^j)peiM{ix.— 361— 866,  PnuLLOunp  Picbophtu^  TiuTSBSiLumi  Fitkabahditb,  Stbakohiv* 
ZFSB,  Mokbadtcb;  357,  Nbolitb,  9  Ag,  ^  9  Si,  4^  £[;  368,  Pauoobskitb,  6  lilg,  6  £1,  24  Si,  18 
fi;  359,  Xtlotilb,  lilg,  ^e,  Fe,  Si;  360,  AiiTHOsmxBiTi,  9a^  Si,  & 

ft  S  Si    £      ftS  Si  fi 

OatapleUte  12    6  2  12} 

Dioptase  1         2  1  12    1 

GhiTsocoDa  1         2  2  18    2 

PioroBmine  1         2  i  1    2    i 

Spadaite  6        12  4  6  12    4  (i) 


It  fiSi  a 

ftS  Si  £ 

PectoUte        6        >2    1 

5    12    Ift) 

Xonaltite       4         8    1 

4      8    1 

Okonite          1         4    2 

1      4    2(i) 

Laamontite    18    8    4 

12    1 

Uoiihardlte(r) 

n.  XJNISILIOATES. 

L  OALAICINE  (OB  CHBYSOIITHOID)  GBOUP.     Orihorhombia    Approximatel/  iaomof^ 
phoQB  with  cbijBolite. 

2ii*Sl+fi  Si|e«KZn,  +  aq 

(Ag,  te)«Si+i«  6i|e,|^,  Fe).+iaq 

(ifl»+|Ca«+|5l)«Si«  «|e4|(ift.+|ea+|/?Al), 

(K6a,]5ra)*+|(3tl,fe))«8i«+2fiSiie4Ki(Na,,6a)+|/?(Al,Po)), 

a  THOBITE  (OB  HSLYirOID)  QBOUP.    iBometria 

866.  TRmnun  Si,  Ce,  t/a^  1)1,  fi,  6t& 

866.  THonm  thSi+litt 

867.  CEBm  (Ce,  Ia,  tif  Sl+£[ 

868.  EsDMAinnn 


861.  CALAllIlfB 

862.  YlLLASSCT 

863.  PEEHNin 

864.  OBLOBASnOUZI 


Sl|e«|  7h.+l|aq 
811041(66,  fia,Bi),+aq 


m  PYBOSMALITB  QBOXTP.    HezagonaL 

869.  PTVoexAuni  (i  fi+tCt'e^  An,  Ma))*Si 


fliKe,amH,+t(»^Mn», 
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OTTOKS  OOMFOmiDS. 


IT.  APOPHTLLITE  GBOUP.    Tetragonal,  with  peifeot  basal  oleaTigeu 

870.  Afophyiutb  (ft,Ca,&)'gi+fiSi  Si|e«KiH,+i(K«,6a)),+H.fiie 

V.  aiSMONDITE  GROUP.    Tetragonal  and  hemihedral,  or  orthorhombio;  lateral  deavage 
^  abort  and  smali  crjatala. 

S71.  EDDTOTOiim  r(ffi+tBa)*Si+4£[  fiiie«|(fH,+tBa)s+f  aq 

873.  GisuoKDira  (}Ca4-i&)+S],2i8l,4ifi 


VL  CAEPHOLITB  GBOUP. 

873.  Oabfhoutb  (S],Sln,9e)*Si*+8& 


&  S  Si  fi    taBiiL 
1         1    i       I    I    i 


Ckdamine 

VOlarBite  1  1  i  1    1    i 

Prebnite  2    8  6  1  6    6    l(i^) 

rCblOTastrdite  12  8  1  11} 

Tborite  1  1  }  lit 

rOerite  1  1  i  1    1    t 


SI|e4M(3^Mn,Fe)«+«q 
ft   S  Si     fi       JEA   Si     fi 


Pyroamalite       2 

Apophylllte 

?Edingtonite 

Giamondite 

Oarpbolite 


1  4  2 

14  7  4 

1    8  4i  4* 

1  1  i 


2  8  1«) 

6  7  4  (« 

4  4t  4i 

1  1  i 


874  ALLOFHAm 
376.  OOLLTBIXB 
876.  SOHBOTTUUTA 


m.    SUBSILICATES. 

SlSi+6A(or6fi) 

Sl*SiH-9a 

£l'Si*+30fi 


/?ay,e|e4Si+i»aq 

= 1  Allopbane+l  Gibbsite 
=8  Allophaiie+6  Gibbaite 


The  0.  ratio  for  fi,  Si,  fiinAQophane  is  3  :  2 :  6;  in  Cdnyrite  6:  2  :9;  inSchrdtterit6  4:  1:8. 
The  species  Eudase  (p.  879)  and  Datolite  (p.  880)  are  true  hjdroos  Subsilioatea.  The  reason  for 
plaoing  them  with  the  anhjdrons  species  is  stated  on  page  204 


L  BISILICATES. 

839.  PBOTOUTB.  PektoUth  v.  £)(e;/,  Kastner's  Arch.,  ziiL  886, 1828,  xiy.  341.  PhotoUth 
Breiih^  Char.,  181,  1882.  WoUastonite,  Stellite,  Th&maan,  Mln.,  L  180,  313.  RathoUte  9omi 
coUedan.     OsmeUth  BreUK,  Pogg.,  ix.  183,  1827. 

Monoclinic,  isomorphous  with  woUaBtonite.  Observed  planes  :  0;  ver- 
tical, iriy  i-J,  i4>  ^4 ;  hemidomefi,  l-t,  -64 ;  hemioctaliearal,  -2.  Angles 
measured  by  Greg : 


880 


«Al-i=96'*28' 
i-i,back,  Al-i=84  87 
i4  A  i-f =139  30 


«Ai-^=125<>65' 
i4  A  1-4=102  80 
i-iA-2=182  64 


Bstiio 


Cleavage:  i-i  (orthod.)  perfect.  Twins:  com- 
position-face i-i.  In  close  aggregations  of  aciculai 
crystals.    Fibrous  massive,  radiated  to  stellate. 

H.=5.  G.=2-68— 2-78.  Lustre  of  the  surface 
of  fracture  silky  or  subvitreous.  Color  whitish  or 
grayish.  Subtranslucent  to  opaque.  Tough.   Fot 
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Bergtti  mineral  optio-axial  plane  parallel  to  orthodia^onal,  and  verj  nearly 
normal  to  i4 ;  acute  bisectrix  positive,  parallel  to  ortnodia^onal,  and  obtuse 
bisectrix  nearly  normal  to  cleavage-plane  or  i-i ;  axial  an^e  in  oil,  through 
cleavage  plates,  143^—145°;  DescL 

Var«— Almost  alwajrs  OQlunmar  or  fibrous,  and  divergent,  the  fibres  often  2  or  3  inches  lonft 
and  aomettmes,  as  in  Aynhiie,  Sootla&d,  a  yard.  Besembles  in  aspect  fibrous  varieties  of  natro- 
lite,  okenlte,  thomsonite,  tremoUte,  and  woUastonite.  OsmeHte,  from  Niedarkircben,  near  Wolf* 
stein,  Bavaria,  is  columnar  and  radiated ;  G. =2*799^2*833,  Breith.;  cobr  grajish-wbite,  yellow- 
ish, gray. 

Oomp.— 0.  ratio  for  Jt,  Sl,l&r=6  :  12  :  1 ;  whence,  if  the  water  is  basic,  (|Oa+i^a+il^ §' 
=Silica  54*2,  lime  SB'S,  soda  9*8,  water  2-7=100.  Analyses:  1.  v.  Xobell  (Xastner's  Arch. Nat, 
xiiL  385):  2,  3,  J.  D.  Whitney  (Jour.  Soa  N.  H.  Best.,  1849,  p.  86,  and  Am.  J.  ScL,  IL  viL  484) ; 
4,  J.  a  Kendall  (ib.);  6,  a.  J.  Dickinson  (ib.);  6,  J.  D.  Whitney  (Am.  J.  Sd.,  IL  xxix.  206);  7, 
A.  J.  Scott  (Ed.  N.  PhiL  J.,  liii  277) ;  8,  Heddle  (PhlL  M^.,  IV.  ix.  248) ;  9,  Thomson  (Min.,  L 131) ; 
10,  Walker  (Heddle,  La);  11,  Kennedy  (ib.) ;  12-1 6,  Hoddle  (L  &) ;  17,  Adams  (Millon,  eta,  Ann. 
d.  Gh.,  1848,  166) ;  18,  v.  Kobell  (Ber.  Ak.  Kiinchen  1866,  L  296,  J.  pr.  Gh.,  xoviL  493) ;  19,  Igel* 
strdm  (J.  pr.  Oh.,  IzzzL  396) : 

Si       £1      9e     ilg     Oa      ]Sra       &      fi[ 


1.  ILBaldo 

61*80 

0-90 

— » 

83-77 

8*26 

1-57 

3-89=99-69  KobeH. 

S.  LBoyale 

63-45 

4*94 

31-21 

7*37 

tr. 

2-72=99-69  Whitney. 

3.        •' 

65-66 

1*45 

32-86 

7-31 

2*72=100  Whitney. 

4.  Bergen  Hill 
6.        *•        *• 

54*00 

1-90 

— 

3210 

8-89 

tr. 

2-96-99-86  Kendall 

55*00 

1-10^ 



32-53 

9-72 



2*75=101-10  Dickinson. 

e.        "        "            (1)64-62 

— *el-ll* 

_^ 

82-94 

8-96 

.._- 

[2-37]=100  Whitney. 

1  lUisker,  Skye 

52-01 
63-82 

1-82 



0*39 

32-85 
89-88 

7-67 
9-55 

~ 

5-06=99-80  Scott 

&        "           *• 

2-73 

3-76-99-74  Heddle. 

9.  Kilsyth,  WbOasL 

52*74 

0-67 

1*20»» 

1-62 

31-6S 

9*60 

—.. 

2-00-99*42  Thomson. 

10.  Gostorpbine  Hill 

54-00 

.^.. 

— 

2-59 

30-79 

5-55 

— 

5*48=98*86  Walker. 

11.  OastieBock,  WoU. 

51-5 

1-0 





82-0 

8-5 

— 

6*0=98*0  Kennedy. 

X2.         "        "         ** 

6806 

0-75 



3:h-48 

9-98 

.... 

3-13=100-40  Heddle 

13.  BAiho,  fibrous 

62*58 

0*88 



32-79 

9-7  6« 

8*04=98  99  Heddle. 

14.        '*    crygUdUM 

62-58 

1-46 

.1— 

3S-75 

9*26 

2-80=98-84  Heddle. 

15.  Knockdolian  Hill 

68*24 

1*00 

.... 

— 

32-22 

9-57 

--^ 

3-60=99-63  Heddle. 

16.  Girvan 

53-48 

0-41 

_ 

84-39 

9-88 

— 

3-26=  101 -42  Heddle. 

17.  Bavaria,  OsmMt 

52*91 

0-86 

32-96 

6-10 

2-79 

401 -99*63  Adam. 

18.        "           " 

52*63 

^— 

0*37'» 

84-47 

8'28* 

ir. 

2*94,  ftu  1-75= 100-44  K. 

19.  Wermland 

52-24 



1*75« 



83*83 

[8*48] 

3-70=100  Igolstrdm. 

•  With  MOM  MnO. 

k  ThA  iron  proU 

«yd. 

•  With  sonifl  K  0. 

Berzelius  obtained  a  fiuorine  reaction  with  the  Monzoni  mineral  The  analysis  by  Adam  (Na 
17)  makes  the  osmeiUa  identical  with  peotoUte,  Biegel  obtained  a  very  different  result  ( Jahrb.  t 
pr.  Pharm.,  xiiL  1) ;  but  v.  Kobell  has  confirmed  Adam's  result,  and  shown  that  Biegel  must  have 
bad  in  hand  another  mineral 

Pyr.|  etc. — In  the  closed  tube  yields  water.  B.B.  fhses  at  2  to  a  white  enamel  Gelatinizes 
with  muriatic  acid.    Often  gives  out  light  when  broken  In  the  dark. 

Obs. — Occurs  mosUy  in  trap  and  related  roc^ks,  in  cavities  or  seams ;  occasionally  in  metamoi^ 
phic  rocks.  Found  in  Scotland  at  Batho  Quarry,  and  Gastle  Bock,  near  Edinburgh ;  at  Kilsyth, 
C<Htorphine  Hill,  Loch  End,  Girvan,  and  Knockdolian  Hill,  in  Ayrshire;  and  at  Talisker,  etc, 
I.  Skye.  Also  ac  Mt  Baldo and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained ;  at  an  inn  mine 
in  Wermland,  associated  with  chlorite  and  calcite. 

Occurs  also  at  Beigea  HiU,  H.  J.,  in  laige  and  beantiflil  radiations ;  compact  at  Isle  Boyale,  I» 
Superior.  « 

Desdoizeaux  obtained  from  Bergen  crystals,  t-i  A  l-t=95"  80'  and  B4'  30'.  WoUastonite  gives 
«  A  lH=96'  28',  f-f  A  -5-i=159'  82',  w  A  f.J=140'  5',  «  A  -2=98^  52'. 

840.  ZdrALnTK    Zonamt  EammMerg,  Z&  Q.,  zviil  83,  1866. 

Massive.  Yeiy  hard.  a.=2-71,  white;  2-^18,  gray  Oolor  white  to  bluiab-gnj.  Tdi^ 
VhMStore  splintery. 
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O.  ratio  for  Ca,  Si,  d=4 :  8 :  1 ;  whence  4  Oa  Si+fi=£B]lca  49*80,  lime  46*4),  water  8«l8as 
100.    Analyses'  1,  2,  Banunelsberg  (L  c): 


Si 

f^e          *ii 

ftg 

Oa 

1.  H^M« 

49*58 

1-31         1-79 

43-66 

2.  Gnm 

60-25 

2-28 

019 

43*92 

3*70=99*94  Bammelsbetg: 
4*07=100*71  Bammelsbeifg. 

Yieldft  water.  Infusible  [?].  Deoomposed  by  mnriatio  add  (Bamm.).  Oocors  at  Teteia  ds 
Xonalta,  Kezioo,  in  concentric  layers,  witli  apophyllite  and  buatamite. 

341.  OEBNTTB.    Okenit  v.  KobeO,  Kastner's  Arcl^  xit.  338, 1828.    DyBdaaite  Omiid;  Ed. 
Phil.  J.,  xri  198, 1834.    Bordite  Adorn,  Dufr.  Min.,  17.  697,  1859. 

Ortliorhombic?  I^  7=122''  19',  Breith.  Composed  of  a  congeries  of 
minute  acicnlar  crystals;  commonly  fibrous:  also  compact. 

H.=4-5-6.  G.=2-28-2-37;  2-362  of  dysclasite,  Connel;  2-28  of 
okenite,  v.  Kobell.  Lustre  subpearly.  Color  white,  with  a  shade  of  yel- 
low or  blue;  often  yellow  by  reflected  light,  and  blue  by  transmitted. 
Frequently  opalescent.    Subtransparent — subtranslucent.     Very  tough. 

Y9X,^BoriiU,  from  Bordoe,  one  of  the  Faroe  islands,  is  only  ayeiy  fine  fibrous  milic-white 
oiceDlte,  firm  in  texture  and  very  tough,  and  having  H.=S'6,  G.=2*d3. 

Oomp.— O.  ratio  for  %  Si,  :i^=l :  4  :  2 ;  whence,  if  half  of  the  water  is  basic,  2  :  4 :  1 ;  and  the 
formula  (i  fi+i  Ca)  Si+i  fi=Silica  56*6,  lime  26*4,  water  17-0=100.  It  has  the  prismatic  angle 
nearly  of  amphibole,  to  which  it  is  related  in  composition.  Analyses :  1,  2,  v.  Kobell  (L  c.) ;  8, 
Connel  (1.  c.);  4,  Wurth  (Pogg.,  Iv.  118);  6,  y.  Hauer  (Jahrb.  G.  Beicbs.,  1854, 190);  6,  Schmid 
(Pogg.,  czxYL  143) ;  7,  Adam  (L  c.) : 

Si        Ca         tL 

1.  Greenland    66*64    26*59    17*00,  £l  and  9e  0*53,  t.  ^.=99-76  KobolL 

2.  "  56*99     26*36     16-65=99-99  KobelL 

8.  Faroe  57-69  26*83  14-71,  fin  022,  f e  0*82,  &  0*23,  ^a  0*44=100'44  OonneL 

4.  Disko  54*88  26-15  17*94,  ^tl  0*46,  iSTa  102=100*46  Wiirth. 

6.      "  (i)  54*81  27*23  18  04,  Mg  «r.= 10008  Hauer. 

6.  Stromoe        57-86  26*09  13*97,  Mg  1*58,  ^a  0*23=9972  Schmid    G.=2*824. 

7.  BordHa         56*92  25-14  14*19,  £l  0*67,  ^a  1*04=97*94  Adam. 

Pyr.,  etc.— In  a  matrass  yields  water.    B.B.  alone  becomes  opaque  and  white,  and  ftises  to  a ' 
glass,    kffervesoes  with  soda,  and  fuses  to  a  subtransparent  glass,  which  is  milk-white  on  cooling; 
with  borax  forms  a  transparent  colorless  glass.    Gelatinizes  readily  in  muriatic  acid 

Obs.— Occurs  in  trap  or  related  eruptive  rocks.  Found  at  the  Faroe  Islands ;  in  Iceland ;  qb 
the  island  of  Disko,  Greenland. 

342.  GTROUTE.    Gurolite  Anderson,  Vh\L  Mag.,  IV.  L  101, 1851.    Gyrolite. 

In  concretions,  lamellar-radiate  in  structure. 

H.=3— 4.  Lustre  vitreous  to  pearly.  Color  white.  Translucent,  be- 
coming opaque. 

Compel Ca+i ^  Si+£L  Analyses:  1,  Anderson  (L  c.);  2,  How  (Am.  J.  Sci.,  IL  xxiii. 
13): 


Si 

£1 

% 

Ca 

& 

tt 

1.  Skye 

50*70 

1*48 

0*18 

83*24 

14*18=99*86. 

2.  N.  Sootia 

51*90 

1*27 

0*08 

29*95 

1*60 

16*06=99*78. 

Pyr.,  etc.— In  a  closed  tube  yields  water,  intumesoes,  and  separates  into  thin  soalea.  B.B 
swells  ap  and  fiises  with  difBcuUy  to  an  opaque  enamel 

ObB«— From  the  Isle  of  Skye,  with  stilbite,  laumontite,  etc. ;  also  N.  Bcotia,  26  m.  & W.  of  0. 
filomidon,  between  Margaretville  and  Port  George,  on  apophyllite.  Reported  also  from  Faroe  ano 
Greenland. 
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843.  ZAtTMONTITB.    ZeoUthe  oiBoTeBcente  IL^  Tr.,  i7.  1801.    lAunonlte  H^  TabL  Oomp.. 
1808.    Lomooit  Wem^  Kant  Tab^  1808.    Sohneiderite  MaugMni,  im.  J.  ScL,  IL  ziy.  64 

Monoclinia  ^=68^  40',  /A  7=86^  16',  0  A  14=161^  9' ;  a:h:c=: 
0*516  :  1  :  0*8727.  Observed  planes  as  in  the  annexed  figures.  Prism  I^ 
witli  the  yerj  oblique  terminal  plane  2^,  the  most  common  form.  Cleay* 
a^o :  i-t  and  /  peitect;  i-i  imperfect 


0  A  7=104°  20' 
OA»-t=101  20 
0  A  2-»,  adj.,=122  59 
<?  A -1=148  22 

881 

882 

0  A  1=138  3 
♦4  A  -1=113  16 
i-i  A  1=120  14 

-1  A  -1,  front,=133  28 

1  A  1,  front,=119  82 

I 

y 

I 

it 

U  A  2-»=126  41 
7a -1=135  68 
7  A  1=117  37 
7a  2-t=113  30 
7A»-t=133  8 
7a*4=136  62 

Mt 

.GatlnL 

Hoelgoet 

Twins :  composition-face  iri.    Also  columnar,  radiating  or  divergent. 

H.=3"5— 4.  G.=2'25— 2*36.  Lustre  vitreous,  inclining  to  pearly  upon 
the  faces  of  cleavage.  Color  white,  passing  into  yellow  or  gray,  sometimes 
red.  Streak  uncolored.  Transparent — ^translucent ;  becoming  opaque  and 
usually  pulverulent  on  exposure.  Fracture  scarcelv  observable,  uneven. 
Not  very  brittle.  Double  refraction  weak ;  optic-axial  plane  i-i;  divergence 
62®  24'  for  the  red  rays ;  bisectrix  negative,  making  an  angle  of  20°  to  25** 
with  a  normal  to  i-i ;  Descl. 

Var.— lanmontite  of  Hnelgoet  has  Q.=2'29;  of  Sarnthal,  Tyrol,  2*28  (Gericke);  of  Plauen- 
scher  anind  (Oericke)  and  Uelaingfors  (Arppe)  2*31 ;  of  the  red,  fh>m  L  Skje,  2*252  (J.  W.  Mal^ 
let).     Oaporeianiie  occurs  in  pearly  monodinio  orystaJs,  of  a  flesh-red  oolor,  having  G.=2*47,  and 

a=8'6. 

Oomp.--p.  ratio  for  ft,  fi,  8i,  fl=l :  3 :  8 :  4;  and  for  ft+fi,  Si,  fi=l :  2 :  1 ;  whence  th« 
formula  (i Oa*+f  &)  Si' -I- 3  £[=SUica  509,  alumina  21*9,  lime  11*9,  water  16-3=100.  Both  hi 
formula  and  crystallization  it  is  related  to  pyroxene. 

Analyses :  1,  2,  DufWnoy  (Ann.  d.  Mines,  lU.  viii.  603) ;  3,  Oonnel  (Ed.  N.  Phil.  J.,  1829,  282);  • 
4,  5,  Baho  and  Delffs  (Pogg.,  lix.  839);  6,  Malaguti  and  Durocher  (Ann.  d.   Mines,  IV.  ix. 
826);  7,  Sjogren  (Pogg.,  Ixxyiil  415);  8,  Soott  (Ed.  N.  PhiL  J.,  1852,  Uil  284) ;  9,  10,  Geridu 
(Ann.  Oh.  Pharm.,  xcix.  110);  11,  Arppe  (Am.  Finsk.  Min.,  22);  12,  J.  W.  Mallett  (Am.  J.  Sci, 
a  xxil  179)  J  13,  How  (ib,  xxvL  30) : 


Si 

£1 

Oa 

Fhipsburg^  Me. 

61-98 

2112 

11-71 

Gormayeur 

60-38 

21-48 

11*14 

Ghye 

6204 

21*14 

10-62 

? 

62-80 

22-80 

12-00 

? 

61'17 

21*28 

12-43 

Huelgoet 
nptt]a,f«l 

62*47 

22-66 

9-41 

61*61 

1906 

12-63 

LStorr 

63  06 

22  94 

9-67 

16'06 =99-86  DuMioy. 
16*15=99-10Du!Wnoy. 
14*92=98*72  OonneL 
142=100*8  Baba 
16-17  (loss)=  100  Delffli. 
15-66=100  M.  &  D. 
1402,  1^0  2*96=100-18  ^Ql^mL 
14*64=100-80  aoott 
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Si  £l  Ca        fi 

A.  Sarntbal                   (})  61*68  20*63  11*60  16*10,  9«  0-26,  JSTa  1  67=100*64  Gwidca 

30.  Flauen  Gnud                 61-38  21-88  9-01  U-93,  ¥e  0*14,  J^a  3  20=100-69  Geridce. 

11.  Helsingfora,  ml             6044  18*90  9*60  14*6 l,Fe 2*88, ]^a,{C 2*06, llg  1-04=99*421 

12.  Skje,  red                      63*96  20*18  12*86  12*42,  &,  ifa  0*87,  iig  lr.=100'23  Mallet 

13.  Port  George,  K.  &         61*43  21*64  1207  16  26=100*44  How. 

An  impure  Swiss  lanmoiitito  liaa  been  analyzed  by  Fellenberg  (Mltth.  Berne,  64^  1866). 

The  ^delforsite  of  Betzins,  or  the  Bed  Zeohie  o/jEdeVora,  is  leferred  here  by  N.  J.  Bedin,  wfac 
eonsiders  it  impure  from  mixed  silica  (quartz),  and  related  to  the  red  zeolite  of  Upsala  analyzed  hj 
him.  It  afforded  Betzins  §i  60'28,  ^1  16*42,  Oa  8*18,  Ve  4*16,  Ag  and  Mn  0*4*A  ift  1  l-07=9SJ-5;i. 
A  similar  mineral  from  Fahlun  yielded  Hisiuger  Si  60*00,  £l  16*6,  ¥?e  1*8,  Oa  8*0,  t[  11*6=97-0; 
while  he  obtained  for  the  .£delfors  zeolite  Si  63*76,  ^  18*47,  Fe  4*02,  Ca  10-90,  ]ft  ll*23=98-s8, 
whidi  is  near  the  composition  of  laumontite.  Bisdiof  has  analyzed  a  pseadomoiph  of  laiunouUte 
after  orthodase  (see  Obthoolasb). 

Pyr.,  etc. — In  a  vaouum,  Huelgoet  laumontite  crystals,  aooording  to  MalaguU  &  DurodMr, 
lose  in  weight  2*26  pw  a,  and,  over  sulphuric  add,  3'86  p.  a :  and  regain  the  same  in  water  or 
moist  air.  Heated  up  to  100**  C,  they  lose  8*17  p.  a;  to  200^  6*08  p.  c.;  to  300*,  7*28;  and  the 
remainder  of  the  water  only  at  a  red  heat.  B.B.  swells  up  and  fViaes  at  2  7^3  to  a  white  enamel 
Gelatinizes  with  muriatic  add. 

Obs.— Laumontite  occurs  in  the  cavities  of  trap  or  amygdaloid;  slso  in  porphyiy  and  syenite^ 
and  oocasionally  in  veins  traversing  day  slate  wiUi  caldte.  It  was  first  observed  in  1786,  in  the 
lead  mines  of  Hudgoet  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is  named. 

Its  prindpal  localities  are  at  the  Farde  Idands;  Disko  in  Greenland;  in  Bohemia,  at  Eule  in 
day  date;  St  Gothard  in  Switzerland;  the  Fassathal,  in  large  masses  exhibiting  a  radiated 
structure ;  SamthfJ,  near  Botzen,  Tyrol ;  Plauenscher  Grund,  near  Dresden ;  Hartfield  ICoea  in 
Renfrewshire,  aocompanying  analdte;  the  amygdaloidal  rocks  in  the  Kilpatridc  hilla,  near 
Glasgow ;  and  in  several  trap  rocks  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  associated  with 
apophyUite,  thomsonite,  and  other  spedes  of  this  family ;  also  at  Port  George,  N.  S.,  in  veins  some- 
times 3  in.  thick,  and  at  Margaretville,  colored  green  by  copper;  also  at  Digby  Neck  and  Long 
Point  Also  found  in  good  specimens  at  Phipsburg,  Mame;  also  sparingly  at  Bradleysvflk, 
litchfleld  Co.,  Conn.,  near  a  paper-mill,  in  narrow  seams  in  gneiss;  and  at  Southbury,  Conn.,  a 
little  east  of  the  village,  on  the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  veins 
of  Lake  Superior  in  trap,  and  on  I.  Boyale ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bsy 
and  Fond  du  Lac  Found  also  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  datolite,  apophyUite, 
eta ;  sparingly  at  Phillipstown,  K.  Y.,  in  feldspar  with  stilbito,  and  at  Columbia  bridge,  near 
Philadelphia. 

Alt.— Most  varieties  become  opaque  and  crumble  at  the  touch  afldr  exposure  to  the  ordinary 
atmosphere,  losing  1  to  2  p.  c.  of  water.  Spedmens  in  cabinets  can  be  best  preserved  &om  alter- 
ation by  keeping  them  in  moist  air. 

Schneiderite  (L  c.)  is  laumontite  from  the  serpentine  of  Monte  Catini,  Italy,  which  has  undc  ^^tme 
alteration  through  the  action  of  magnesian  solutions.  It  is  described  by  Menegliini  as  lam  oata- 
radiate  in  structure,  with  H.=3.  Fig.  381  represents  a  crystal  (torn  Mt  Catini  (one  receiv-  d  bj 
prof.  G.  J.  Brush  from  Prof.  Bechi);  it  gave  the  author  the  approximate  angles  /A/=*  $*— 
86'30',  f-tA2W=126^  -2HAi-t=148'  16', /A-l=135', -1  A-1,  front,=133*,  i-iAS-i^  44\ 
The  planes  had  little  lustre,  and  that  strongly  pearly.    Beohi  obtained  in  an  analysis  (L  c) ; 

§147*79        ^19-88        Ag  11*03        Ca  16*77        fTa,  &  1*63        £[3-41  =  100. 

It  fhses  B3.  with  intumescence,  and  gelatinizes  in  cold  adds.  Occurs  with  sloanite  in  Se 
gabbro  rosso  of  Tuscany.    Named  after  Sign.  Schneider,  director  of  the  mine  of  Mount  Caciui . 

OAPOBCiAinTB  Savi  (Mem.  cost  fls.  Toscana,  ii  63).  Has  been  referred  to  laumontite.  ' '  c 
described  by  Meneghini  as  resembling  heulandite  and  near  it  in  its  angles,  affording  (see  t*\\ 
p.  444)  2-i  A  -2-t=  131**,  2-i  A  7=160**,  with  deavage  parallel  to  i4  very  easy,  and  also  paralla  tc 
2-t;  easy  paralld  to  -2-»;  faces  2-<  minutely  striated;  also  in  twins;  also  imperfectly  radiai»d 
foliaceous.    H. = 2 *6 ;  G. = 2*47 0 ;  color  flesh-red ;  lustre  pearly. 

COMP.— Ca*^i*+3^Si'+9H,  Bamm.,  and  near  hiumontite=Silica  63>0,  alumina  22*7,  lisM 
12*4,  water  11*9=100.  Analyses:  1,  Anderson  (Ed.  PhU  J.,  1842,  21);  2,  Bechi  (Am.  J.  SoL 
HziT.  62): 

Si         Si        9e         Oa        lilg      ]^a       £         ft 
L        62-8        21*7        0*1        irS        0*4        0*2        1*1        18*1=100*7  Acdenoik 
S.        62-02      22-88       —  9*68      I'll      0*26      I'll      13*17=100-17  Badii. 
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B.B.  fbses  to  a  white  enamel  without  intumeBcenoe.  Dissolyes  easily  in  adds,  and  forma  a 
jeUjr  even  in  Uie  cold.  Oociira  in  geodes  with  calcite  in  the  gabbro  rosso  of  Monte  de  Capordano 
at  rimpruneta,  and  other  plaoea  in  Tuscan/.    It  is  sometimes  acoompauied  by  native  copper. 

848A«  LEONHABDITB  Sfcim(Pogg.,  liz.  336, 1843).  Kear  laumontite,  and  probably  that  species 

Monodinic.  /A  /=88*  30',  and  9^"  30 ;  0  A  /=114'.  Cleavage  parallel  with  /  very  perfect, 
basal  imperfect.    Also  columnar  and  granular. 

K=3— 3'5.  G.=2*25.  Lustre  of  deavage-fiace  peariy,  elsewhere  vitreous.  White,  sometimes 
yellowish,  seldom  brownish.    Subtransluoent    Usually  whitens  on  exposure  like  laumontite. 

Analyses :  1,  Delffs  (Pogg.,  liz.  336,  339) ;  2,  Babo  (ib.) ;  3,  4^  G.  0.  Barnes  (Am.  J.  Sd.,  II.  xv. 
440): 

Si  21  da  ft 

1.  SdiemnitB        56-138  82-980  9-261  11'641  =  100  Delflb. 

2.  "  66-00  24*86  10-60  12-30=102-16  Babo. 

3.  Copper  F^S    65-96  2104  10-49  11-93=99-42  Barnes. 

4.  *'        "        5504  22-84  10-64  11-98=99-95  Barnes. 

These  results  afford  the  foQowing  O.  ratios  for  ft,  S,  Si,  fi:  (1)  1  :  4  :  Hi  :  ^\  (2)  1:4: 
10  :  8i ;  (3,  4)  1  :  3^  :  10  :  3f  Delffs'  analysis  was  made  after  drying  the  mineral  at  100"  C.  -, 
dried  at  the  ordinary  temperature  it  gave  13*647—13-807  water,  which  corresponds  to  the  abov^ 
formula.    B.B.  exfoliates,  fh)ths,  and  easily  melts  to  an  enamel.    Dissolves  in  acids. 

From  a  trachytie  rock  at  Schemnita  in  Hungary;  at  Pdtsch  in  an  earthy  chlorite,  and  neaf 
PredazEo  in  the  Fleims  Valley,  T^rol,  in  a  melaphyre.  Also  at  Copper  Falls,  Lake  Superior 
region,  a  variety  whidi  alters  but  little  on  exposure. 

Lewinstoin  has  analyzed  two  altered  specimens  from  the  copper  mines  of  Lake  Superior  (Z& 
Ch.  u.  Pharm.  1860,  11),  one  (A)  containing  76  p.  a  of  the  mineral,  the  other  (B)  81*61  p.  c.,  the 
test  impurity;  A,  of  a  brownish-red  color,  and  B,  greenish,  afforded,  impurity  excluded: 

Si  Si  9e        Ag         Ca         ]^a         &  tL 

A.  67-92        10*19        1*19        1-13        4-69        1-14        2-58        21-26=100. 

B.  55-21        22-68        2*55         1*81        0*98        3'45        3-41        10*51=100. 

A  gives  nearly  the  0.  ratio  1 :  2 :  12 :  8 ;  and  B,  1 :  6 :  13 :  4-3. 

34^  OATAPUEOm.    Katapleiit  Wabye  A  l^'dgren,  Pogg.,  Ixxix.  299,  185C. 


re- 

Q 


Hexagonal.  In  thin  tabular  hexagonal  prisms,  with  the  basal  edges  re 
placed  bythe  planes  1,2,4;  Oa1=142°  4^  Oa2=122^40',  Oa4=10T 
47'.    Cleavage :  lateral  (/)  perfect ;  2,  distinct.    Also  massive. 

H.  near  6.  G.— 2*8.  Lustre  nearly  dull,  weak  vitreous  on  surface  of 
fracture.     Color  light  yellowish-brown.     Streak  isabella-yellow.     Opaque. 

Comp.— O.  ratio  for  Jt,  S,  Si,  ^=1 :  2 :  6 :  2;  for  ft+S,  Si,  '&=!  :  2 :  f ;  whence  the  for 
mula  (I  &•+ J^)8i*-hlil9L    Analyses  by  l^ogren  (La): 

Si  2r  Si  ]^a  Oa  9e         ^ 

1.  46-88        29-81         0-45        10-83        8-61        0*68        8-66=101-02. 

2.  46*62        29-38        1-40        10-06        4*66        0*49        9-05=101-61. 

Pyr^  tfto^ — ^In  the  dosed  tube  yields  water.  B.R  in  the  platinum  forceps  ftises  at  3  to  a  whiti 
enamel ;  with  borax  a  dear  oolorleea  glass.  Basily  soluble  in  muriatic  acid  without  gelatinising  ; 
the  dilate  add  solution  cobra  turmerio  paper  orange-yellow  (reaction  for  siroonia). 

Obs. — From  the  island  Lamoe  near  firerig,  Norway,  along  with  zircon,  leucophanite,  mosan 
drite,  and  tritomite. 

On  the  ciTstallisation  see  H.  Dauber,  P^.,  zdL  289. 


346.  DIOPTA8B.    Aohirit  A  F.  J.  Earmann,  1788,  K.  Act.  Petrop.,  ziiL  889,  1802. 
randfaie  DtUmefh^  T.  T.,  ii  230^  1797.  Enpfer-Schmangd  WenL,  1800,  Lndwig^  1. 63, 238,  1803 
IXoptase  A,  Tr.,  lit  1801.    Emerald-Copper  Jameaan.    Smaragdo-Ghaldt  Mbha.,  (hmdr.,  1821 

26  ^ 
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RhombohedraL    JS  A  J2=126^  24' ;    (9  A  i?=148^ 


a=0-5281. 


884 


HAS 


Observed  planes :  rhoinbohedral,  I  {B\ 
2,  -2;  hemi-scalenohedral  on  three  al- 
ternate ed^es,  as  in  the  figure,  with  also 
2* ;  also  1  ;  prismatic,  i-2,  i-f ,  i-^,  t-f  , 
the  last  three  hemihedral. 


0  A  2=129**  21' 
i-2Ai-2=120 
2  A  2=96  64 
2  A  i-2=132  8 

2*Ai-2=151 


i-i  A  i-2=165^  44' 
iHJ  A  1-2=169  6 
1'  A  i-2=146  36 
-2  A  ^=137  67 
i-2  A  ^=126  48 


Cleavage:  J2  perfect.    Twins:  compo- 
sition-race  H.    Also  massive. 

K=6.     G.=3-278-3-348.     Lustre 

reen.     Streak  green.     Transparent — subtrans- 

Brittle.    Double  refraction  strong, 


vitreous.    Color  emerald 

lucent.    Fracture  conchoi^al,  uneven. 

positive. 

Oomp.~0.  ratio  for  Cu,  Si,  tt=l :  2 : 1;  6nSi+i[=SIBca  88-2,  oxyd  of  copper  60*4^  wstn 
11-4=100.  AmdyseB :  1,  2,  Hess  (Pogg.,  xvL  360) ;  3,  4,  Damoup  (Ann.  Oh.  PhTS.,  m.  x. 
486); 

Si  On  fi 

1.  36-60  48-89  1229,  *e  200=99-78  Hees. 

2.  86-86  46-10  11-52,  %1  2*36,  Ca  3*88,  Hg  0-22=99*43  Heu. 

3.  36-47  60-10  11-40,  Pe  0*42,  Ca  C  0-36=98-74  Damour. 

4.  38-93  49*51  11-27=99*71  Damoar. 

Pyr.,  etc— like  chrysocolla,  but  gelatinizes  with  muriatic  add. 

Olui^— Dioptase  occurs  disposed  in  weU  defined  crystals  and  amorphous  on  quarti,  oooapjing 
•earns  in  a  compact  limestone  west  of  the  hill  of  Altyn-Tiibeh  in  the  Eirghese  Steppes.  Also  re- 
ported as  found  in  the  Duchy  of  Nassau,  between  Oberlahnstein  and  Braubach. 

Breithaupt  found  for  the  angle  RaR\26^  55';  and  Kokscharof;  after  careful  measurement, 
Adopts  this  value  (BuU.  Ac.  8t  Pet.,  iz.  240). 

Named  by  HaQy  diopiase^  from  Hiu,  ihrougli,  and  Jn-ro^ai,  to  see,  because  the  deayage  directions 
irere  distmguishable  on  looking  through  the  crystal. 

Named  AcMrUe  after  Achir  Mahm^d,  a  Bucharian  merchant,  living  at  the  fortress  of  Semipa- 
iatna  on  the  Irtish,  who  had  procured  it  in  the  region  where  it  occurred,  and  who  fhmished  the 
■pedmens  that  were  taken  in  1785  by  Mr.  Bogdanof  to  St  Petersburg.  Although  first  named 
k^  Hermann,  his  description  was  not  given  to  the  St  Petersburg  Academy  before  1800,  and  the 
folnme  containing  it  was  not  published  until  1802,  a  year  after  the  appearance  of  Haii/s  work. 


346.  OHRTSOOOIiLA.  Ghrysooolla  pt  Theophr^  Diosc^  PUik  GhiysocollA  pt,  Onruleum  pt 
Cferm,  Berggrun,  Agric^  Foss.,  1646.  Gberuleum  montanum  pt  TTo/JL,  Min.,  280,  1747 ;  OL 
4nontannm,  Vlride  montanum  pt,  OronsL,  Min.,  1*72,  1768.  Mountain  Blue  and  Mountain 
Qreen  pt  Bleu  de  Montague,  Vert  de  Montague,  Bleu  do  Cuiyre,  Vert  do  Guiyre,  jFV.  Kup> 
fergrihi  TTem.,  Bergm.  J.,  382,  1789;  KarsL,  Tab.,  46,  1800,  62,  1808.  Guivre  carbonate  yei^ 
pulverulent,  H,^  Tr.,  1801;  Tabi,  1809.  Kieselkupfer  Klapr^  Beitr.,  iv.  86,  1807.  Vert  de 
Ouivre,  OhrysocoUe,  BrochmU,  Min.,  ii  208, 1808.  Kieaehnaladiit  Hmum^  Handb.,  1813.  Kieael. 
kupfer  XdonA.,  Handb.,  1821.  0.  hydroslliceux  K  Guivre  hydrate  silidf^  Hydrophane  oui- 
vreux,  Fr.  Somervillite  (fir.  N.  J.)  Dvfr,  Min.,  iii.  147,  1847.  Dillenburgite.  Kupferperherz  pt 
Hbffbo.  Min.,  iii.  b^  103,  1816;  Hepatiners  BreiOi.,  Char.,  224^  1882;  Pedikupfer  Hauam, 
Handb.,  372,  1847.  Uanca  ChOwn  Minere.  Demidovit  K  Nordauk^  BnlL  Soo.  Nat  Moacou 
szix.  128,  1866.    Asperdite  JXrm.,  ib.,  xxzix.  68,  1866. 
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OryptoeryBtalline ;    often  < 
Incrostingy  or  filling  seams. 

H.=2-4.  G.=2-2-238. 
mountain-green,  bluish-green, 
brown  to  black  when  impure, 
opaque.   Fracture  conchoidal. 


al-like  or  enamel-like  in  texture;  ettrihj. 
ometimes  botryoidal. 
Lustre  vitreous,  shining,  earthy.  Color 
passing  into  sky-blue  and  turquois-blue ; 
Streak,  when  pure,  white.  Translucent — 
Kather  sectile ;  translucent  varieties  brittle. 


Oomp^-Oompoeition  TViies  much  through  impurities,  as  with  other  amorphous  substa 
resulting  from  the  alteration.    As  the  silica  has  been  derired  flrom  the  decomposition  of  < 


substances, 
ion  of  other 
silicates,  it  is  natural  that  an  excess  should  appear  in  many  analyses. 

True  ohrysooolla  appears  to  correspond  to  the  0.  ratio  for  Cu,  Si,  1^  1:2:  2=CuSi-f2  ti 
=8aioa  84*2,  ozyd  of  copper  45*8,  water  20'6=:10<),  the  water  being  double  that  of  dioptase.  But 
some  analyses  afford  1:2:  S=Cu  §{+3  £[  (anal  18X  and  1 :  2  :  4=Cu  6i+tL  (anaL  11). 

Impure  chrjrsocolla  may  contain,  besides  firee  silica,  black  oxyd  of  copper,  ozyd  of  iron  (or 
UmoniteX  and  oxyd  of  manganese ;  and  consequently  vary  in  color  from  bluish-green  to  brown  and 
blade,  the  last  espedaUy  when  oxyd  of  manganese  or  of  copper  is  present  Other  kinds  are  impure 
with  carbonate  or  sulphate  of  oopper ;  and  others  with  oxyds  of  lead,  antimony,  arsenic,  eta 

Analyses :  1,  v.  Kobell  (Pogg.,  xviii.  254) .  2-4  Beithier  (Pogg..  xxviii.  41 1) ;  5,  Boweo  (Am. 
J.  Sci.,  viii.  18) ;  6,  B  ck  (Am.  J.  Sci..  xxxvi.  Ill) ;  7,  Scl.eerer  (Popff.,  Ixv.  289) ;  8.  C.  T.  Jack- 
aon  (Tliis  Minn..  520.  1850);9,  Joy  (Ann.Lye.  N.  Y.,  viii.  120);  10  Ranimcl  Iwrg  (J.  pr  Ch.,  It. 
4x8,  Po-ff.,  Ixxxv.  300);  11,  NordenskioM  (Ramm.  Min.  Ch..  552) ;  12,  J.  L.  Smit.i  (Gilliss'ji 
Exp'.d.,  ii.  92) ;  13,  F.  Field  (PhiL  Mag.,  IV.  xxii.  361);  14,  K  ttredge  (Pogj.,  Ixxxv.  300);  15, 
Bomcyko  (Min^  145, 1845) : 


1.  BogosloTsk 
2, 

5.  OanayeiUes,  Pyr. 
4.  Somerville,  N.  J. 

6.  Franklin,  N.  J. 

7.  Arendal,  Norway 

8.  Ck>pper  Harbor 

9.  "  " 

10.  Lake  Superior 

11.  Nisohne  Tagilsk 

12.  ChUl 

13.  Ooquimbo 

14.  Chili 

15.  **     ttK-giL 


86*54 

40-00 

20-20 

86-0 

89-9 

21-0 

2«0 

41-8 

28-6 

85*4 

35-1 

28-5 

87-25 

46-17 

17-00 

40-00 

42-60 

16-00* 

35-14 

4807 

20-36 

8f-85 

27-97 

20-00 

32-00 

82-75 

26-50 

82-55 

42-32 

20-68 

81-45 

37-31 

81-18 

81-35 

42-51 

21*62 

28-21 

39-50 

24-62 

40-09 

27-97 

24-731 

52-2 

29-5 

16-7 

•  Lon  included. 

1*00,  gangue  2-10=99-84  Kobea 

80,        "         1-1=100  Berthier. 

2-5,        "        2-6,  C  3-7=100  Berthier. 

— ,       "  1-0=100  Berthier 

— ^=99-42  Bowen. 

1*40=100  Beck. 

— ,  3Pe,  Xl,  6a,  ft  1-09=99-66  Scheeror. 

8-90,  ^\  4-8=99-55  0.  T.  Jackson. 

7-75^=9900  Joy. 

l•68^  Ca  l-7«,  Mg  1-06=100  Bamm. 

0-40=l()0-84  Nordonakiold- 

1-97,  %1  2-88=100-28  Smith. 

2-80,  XI  4-»7  =  1 00  Field. 

24-73^*4-94^  Ca  1-49,  &g  078=100  Eittredge. 

1-2=99-6  Domeyko. 
b  With  Mine  AISQ*. 


The  mmeral  from  Somenrille,  N.  J.,  as  described  by  Berthier  (Ann.  Ch.  Phys.,  11 396),  is  of  three 
varieties:  (1)  a  thin,  g^reen,  transparent  incrustration ;  (2)  a  bluish-green  earthy  mineral,  very 
tender  and  light,  becoming  transparent,  like  hydrophane,  in  water ;  and  (8)  a  pale  greenish-bluo 
massive  material,  hard  enongh  to  scratch  glass,  and  to  be  polished  for  Jewelry ;  and  he  observes 
that  the  chrysocolla  is  nearly  pure  in  the  first,  but  is  mixed  with  opal-silica  In  much  of  the 
second  kind,  and  with  opal-silioa  and  ordinary  silica  in  the  last  Bcrthier's  analysis  (No.  4  above) 
was  made  on  a  specimen  of  the  second  kind,  and  according  to  him  probably  contained  8  p.  a 
of  opal-silica  in  a  state  of  mixture.  Berthier,  allowing  for  8  p.  a  of  free  silica  in  this  analysis,  sug- 
gests that  the  composition  may  be  Ou  Si+4  d,  whtte  Bo  wen's  earlier  analysis  (5)  gives  Cu  Si-^ 
2  £[.  Bcrthier's  mineral  has  been  named  (svitbout  sufficient  reason)  SameruiUitej  and  the 
analysis  has  generally  been  taken  as  expressing  directly  his  view  of  the  composition.  Berthier 
gives  an  analysis  also  of  the  bard  chrysocolla  of  Somerville  (third  kind)  to  show  that  there  is  in 
these  ores  ttee  silica.  He  obtained  (L  a)  Silica  28-9,  oxyd  of  oopper  6-1,  water  6-7,  oxyd  of  iron 
0*4,  silica  soluble  in  the  alkdUea  57-9=100. 

'llie  specimen  for  No.  13  had  a  fine  turquois-blue  color,  and  was  from  TambiUos  near  Coquimbo. 

J>emidoffiie  occurs  at  Tagilsk.  Urals,  in  mammiilated  crusts  of  a  sky-blue  color,  and  afforded  N. 
Nordenskiold  (L  c)  Si  81*55,  M  053,  Cu  33-14,  Mg  315,  ^  28*03,  1^  [10-22]  =  100. 

Hermann  has  given  (L  a)  the  name  AaperoUte  to  an  amorphous  mineral  from  Tagilsk,  Russia.  It 
occurs  in  reniform  masses  of  the  size  of  the  fist,  of  a  bluish-green  color,  conchoidal  fracture, 
smooth  and  lustrous.  Brittle.  H.=2*5 ;  a.=2-806.  Analysis  afforded  him  Si  31-»4^  Cu  40-81, 
fi[  27*26=100.  0.  ratio  for  ft.  Si,  fi=l  :  2  :  8.  He  considers  it  one  of  a  series  of  silicates  ol 
oopper,  consisting  of  dioptase,  chrysoooUa,  asperolite,  and  a  mineral  described  by  Nordenaldold, 
oontaining  respectively  1,  2,  8,  and  4  eq.  ^    Named  cuperoHie  on  account  of  its  great  brittleneit 
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Si 

Cu 

ft 

1.  Dfllenburg 

40 

40 

12 

2.  Turjinsk,  green 

26 

60 

17 

8.        ? 

25-81 

64-46 

5-26 

4.  Turjinsk,  Imnon 

9-66 

13-00 

18-00 

6.        **           ** 

17-96 

12-12 

20-66 

e!  Kexioo 

27-74 

36-07 

16-70 

7.Chm 

7-1 

46*8 

16-0 

8.    *<     black 

16-00 

26-33 

16-02 

9.    "         " 

18-90 

24-71 

16-62 

10.    "         « 

18-3 

61-2 

17-1 

11.    "         « 

10-38 

76-65 

12-18 

The  following  are  analjfles  of  other  impure  Tarietaes ;  1,  Ullmfum  (S/st  tab.  (Jeben.|  276);  2; 
Klaproth  (Beitr.,  ir.  34);  8,  Thomson  (Min.,  L  1836);  4,  y.  Kobell  (J.  pr.  Gh^  xxxix.  209);  6^ 
Damour  (Ann.  d.  M.,  IIL  xil) ;  6,  Bammelsberg  (Mln.  Ch.,  662) ;  7,  Berthier  (Ann.  d  M.,  IIL  sdv 
898)  f  8,  Domeyko  (Min^  i860, 139) ;  9,  F.  Field  (PhiL Mag.,  lY.  xxil 361) ;  10, 11,  I>ome7ko(L  c.) 

Pe 

^  0  8=100  Ullmann. 

,  C  7=100  Klaproth. 

^  C  14-98=1-00  Thomson. 

69-00=99-66  KobelL 

60-85=  1 01*47  Damour. 

17-46,  Oa,  Mg  0-40=98-37  Bammelsberg; 

1-6,    S  10-1,  gangue  18-6=99  Berthier. 

8  06,  Mn  89*80=99-20  Domejkoi. 

0-28,  Un  40-28=99-64  Field. 

2*9=99-5  Domejko. 

1-26,  Oa  0  40,  Mg  0*88=100  Domejka 

Nos.  1  to  3  contain  some  carbonate  of  copper ;  and  1  has  been  named  IHUenburgite,  Kos.  4  ta 
6  are  Kupferpe^tarz  (or  Bq>atinerz\  a  brown  variety  containing  much  limoiiite  as  impurity;  Na  7 
contains  25  p.  c.  of  sulphate  of  copper ;  Nos.  8, 9  contain  ozyd  of  manganese,  and  are  black  in  color ; 
Nos.  10,  11  include  black  ozyd  of  copper.  Nos.  7  to  11  are  all  from  the  vicinity  of  Coquimbo. 
The  cupreous  variety  abounds  especially  at  the  Higuera  mines;  and  10  is  from  the  Cortadero 
mine ;  1 1  ihnn  the  Brillador. 

The  chrysocoUa  of  Bochlitz,  in  the  Riesengebirge,  afforded  Herter  &  Forth  (Jahrb.  G.  Eeichs.,  z. 
10)  Si  4-2*«3— 43-48,  Cu  161 1—29*37,  l^h  1-73^6-06,  2n  7*43— 0-50,  Oa  2-00—1-54,  Mg  4-46— 
0-83,  £l  5-56—9*85,  Fe  10-07 — 2*08,  fi  9*28 — 8*61,  and  32  pi  a  of  antimonio  and  arsenic  adds. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bluish- white  color,  occurring  in  the  gaUeriea 
of  a  copper  mine  in  Tuscany  (Ann,  d.  M.,  IV.  iz.  593^  to  consist  of  Silica  21-08,  alumina  17*83, 
ozyd  of  copper  28-37,  water  32-72=100. 

Pyr.,  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colors  the  flame 
emerald-green,  but  is  mf\isible.  With  the  fluzes  gives  the  reactions  for  copper.  With  soda  and 
obarcoal  a  globule  of  metallic  copper.    Decomposed  by  acids  without  gelatinization. 

Obs. — Accompanies  other  copper  ores,  occurring  especially  in  the  upper  part  of  veins. 

Blschof  observes  (Lehrb.,  IL  1885)  that  silicate  of  copper  may  be  formed  through  the  action  of 
an  alkaline-^  lime-,  or  magnesia-silicate  on  sulphate  or  nitrate  of  copper  in  solution.  Ho  also 
shows  that  this  silicate  is  decomposed  by  carbonated  waters,  producing  carbonate  of  copper.  The 
alkaline  silicates  are  furnished  by  the  decomposing  granite,  and  the  sulphate  of  copper  by  altered 
pyritous  copper.  But  L.  Saemann  communicates  to  £e  author  that  he  has  seen  specimens  of  chryso- 
coUa from  Chili,  which  have  in  the  interior  the  fibrous  structure  and  composition  of  pure  mala- 
chite, showing  that  the  whole  was  once  malachite.  The  chrysocolla  analyzed  by  Scheerer  (aiiaL 
7)  occurs  with  feldspar,  and  is  supposed  to  have  resulted  from  the  action  of  sulphate  of  copper 
on  the  feldspar.  Some  spedmona  of  the  chrysocolla  are  translucent  and  brittle  on  one  part,  and 
earthy,  like  decomposed  feldspar,  on  the  opposite. 

Found  in  most  copper  mines  in  Cornwall ;  at  Libethen  in  Hungary ;  at  Falkenstein  and  Schwati 
•n  the  Tjrrol;  in  Siberia;  the  Bannat;  Thuringia;  Schneeberg,  Sazony;  Kupferberg,  Bavaria; 
South  Australia ;  Chili,  etc. 

In  Somerville  and  Schuyler^s  mines.  New  Jersey,  at  Morgantown,  Pa.,  and  at  WolcottviUe^ 
Conn.,  chrysocolla  occura  associated  with  red  copper  ore,  native  copper,  and  green  malachite;  in 
Pennsylvania,  near  Morgantown,  Berks  Oa;  at  Perkiomen;  at  Com  wall,  Lebanon  Co. ;  also  with 
similar  associated  minerals,  and  with  brown  iron  ore,  in  Nova  Scotia,  at  the  Basin  of  Mines ; 
also  in  Wisconsin  and  Michigan,  mized  with  carbonate  of  copper. 

OhrysoooUa  is  from  xf»^^^i  Qoli^  and  >i6\U^  glm^  and  was  tlie  name  of  a  material  used  in  soldering 
gold.  The  name  is  often  applied  now  to  boraz,  which  is  so  employed.  But  much  of  the  ancient 
chrysocoUa  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  and  the  best,  as  Dios- 
corides  says,  was  that  which  was  varuvtfptfr  vpaai^tnaa^  or  of  a  fine  leek-green  or  prase  color;  and 
the  island  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a  prominent  locality.  Plin^ 
says  the  mineral  was  named  after  tiie  real  chryeocoUa,  because  it  k>oked  like  it  It  iray  have  in- 
cluded carbonate  of  copper,  as  was  true  to  some  eztent  of  the  chrffaocoUa  and  mountain-ifreen  of 
the  16th,  17th,  and  18th  centuries.  The  ccendettm  monkmum  of  Wallerius  included  both  chiyso 
oolla  and  an  earthy  variety  of  the  carbonate. 

347.  ALIFITB.    Ffanelit  Schmidt,  Fbgg.,  b±  888,  1841    Allplt  Ohck^  1841 
Massive;  eartlij. 

Digitized  by  VjOOQIC 


Si 

9e 

M 

Co 

H 

? 

1. 

s 

4-6 

0-8 

8S-8 

0-6 

11-1 

8T 

(W 

ir.=:10a 

HTD3UH76  SIUaiTBB.  405 

JBLs=2*6.  G.=l'44--1'46,  Schmidt  dolor  appl&^reeii.  Not  imctnoufl. 
Adheres  to  the  tongue. 

Oomp.— 0.  ratio  for  &,  Si,  A,  1  :  8  :  ^  omiIj;  wbenoe  a^+|(fri,]i(ff))Si,  Sf  the  mtar  bt 
basic;  aooordisg  to  Schmidt  (L  c.),  Si  54*63,  Si  0*80,  ]^i  82-60,  i*e  1*18,  Ag  6*89,  Oa  0'16k  &  6*28 
=100. 

From  Sileaia. 

Named  from  the  Qreek  dXtv^f,  noi  gntuy, 

348.  OONNABITB.    Konarit  BnUlL,  B.  H.  Ztg^  ztHL  1, 18AA. 

Monoclinic  ?  In  small  ^ains  and  cr^Btals,  with  perfect  brachydiagonal 
cleavage,  and  supposed  to  be  like  vivianite  in  crystallization. 

H.=2-5— 8.  G.=2-469— 2-619.  Color  yellowish,  pistachio-  and  siskin- 
green,  olive-green.  Streak  siskin-green.  In  thin  lamellffi  translucent 
Fragile. 

Oomp.— 0.  ratio  for  fTi,  S],£[=l  :  8  :  H,  nearly;  whonoe  (|fi[+|^i)Sl+|fi,if  athlrd  oftba 
water  be  baaia    Analyala  bj  Winkler  (B.  H.  Ztg:,  jodr.  836): 

Si 
43-6 

Oba^—Occnrs  at  the  Hanna  George  ndne,  at  Bdttia,  in  Saxon  Yoigtland,  with  zGttisita 
XTamed  from  ie6v»ft,  evergrten. 

349.  PI0R08MINB.    FikioBmhi  ffaid^  Wn.  Moha.,  m.  167, 1826. 

Orthorhombic.  Cleavable  massive.  Also  columnar  or  fibrous.  Cleav- 
age :  in  traces^  parallel  to  a  prism  of  117°  49^ ;  perfect  parallel  to  i-i,  leas 
so  parallel  tot-i. 

H. = 2*5 — 3.  G. = 2-66,  cleavable  massive :  2-696,  columnar.  Lustre  of 
cleavage-face  pearly,  elsewhere  vitreous.  Color  greenish-white ;  also  dark 
green,  gray.  Streak  white.  Subtranslucent — opaque.  Odor  bitter  argil- 
laceous when  moistened.  Double  refraction  strong ;  optical  axes  in  the 
columnar  variety  in  a  longitudinal  plane ;  bisectrix  negative,  normal  to  the 
sides  of  the  columns. 

Oompy— O.  ratio  for  ft,  Si,  tL=\  :  2  :  i;  AgSi+id=Silica  66*1,  magnesia  36*7,  water  8*8= 
lOa    Analyais  bj  Magnna  (Pogg.,  Ti  63) : 

Si  64*89    £10*79    Pe  1*40     l[n  0*42     ttg  84*86    £[7*80=98*16. 

Pyr.,  etc.— In  the  dosed  tube  some  ammonia  giren  off  with  the  water ;  the  assay  blade* 
ens  and  has  a  bomt  smell  B.B.  on  charooal  whitens  without  fusing.  With  borax  slowly  dis- 
aolTes  to  a  transparent  glass ;  affords  a  glass  with  little  soda,  and  an  mftisible  slag  if  the  soda  be 
increased.    A  pale  and  indistinct  red  with  cobalt  solution. 

Oba.— -Associated  with  magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressnitx  in  Bo* 
hernia.    The  fibrous  variety  resembles  asbestus. 

Named  from  tiv^c,  IfiUer,  and  *a<r/i ',  odor, 

Haidlnger  instituted  the  spedes  on  the  physical  characters  and  deavage  of  the  massive  and 
fibrous  mineral,  without  a  knowledge  of  the  diemical  composition;  and  he  suggests  that  much  of 
common  asbestus  may  belong  to  it 

The  talcose  or  chloritic  schiat  of  Gremer  in  Tyrol,  and  the  limestone  of  the  vidnity  of  Waldheint, 
Saxony,  are  reported  as  other  localities.  Desdoiaeaux  obtained  the  above  optical  characters  frcia 
the  Pressnits  mineral,  and  also  from  another  from  Zermatt 

36a  8PADAITB.     K  Kobell,  OeL  Ana,  Miknoben,  zvil  946^  1643,  X  pc  Oh.,  zn.  4eV. 
Massive,  amorphous. 
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H.=2*5.  Lustre  a  little  pearly  or  greasy.  Translncent.  Color  reddish, 
approaching  flesh-red.    Fracture  imperfect  conchoidal  and  splintery. 

Gbmp — 0.  ratio  for  ft,  Si,  ^=6  :  12  :  4;  whenoe,  if  a  fourth  of  the  water  is  baakx  (tllflr+1 
£[)&i+i^    AxuaTUBb/y.KobeU: 

Si  66*00        £10*66        teOm        ti[g  30*67        fi  11*34=  99*38. 

Pyr.,  etc. — ^In  the  dosed  tube  yields  much  water  and  beoomes  gray.  B.B.  melts  to  a  glaa^ 
enamel    Dissolves  in  oonoentrated  muriatic  acid,  the  silica  easily  gelatinizing. 

Obs. — ^From  Capo  di  Botc,  near  Borne,  filling  the  spaces  among  crystals  of  wollastonite,  in  leu* 
dtic  laTA. 

Named  after  Sign.  Medici  Spada. 

QuiNOTTK — ^The  guMicife  of  Berthier  is  in  Ught  carmine-red  partides  disseminated  through  a 
limestone  deposit 

09mp.— Silica  54,  magnesia  19,  protozyd  of  iron  8,  water  17 =98.  From  near  the  Tillage  of 
Quincy,  France.  Strong  concentrated  adds  dissolve  the  magnesia  and  iron,  and  leave  the  silioi 
in  a  gelatinous  state.    The  oolor  is  attributed  to  organic  matter. 

351.  PtbALLOLITB  pt  362.  PlOBOPHTLL.  353.  TRA.TXR8SLLITB.  354.  PlIKABANDtn.  35&. 
BTRAKONITZIT&     356.  MOVSADm. 

These  are  names  of  pyroxene  in  different  stages  of  alteration,  between  true  pyroxene  and  either 
serpentine  or  steatite.    For  analyses  and  descriptions,  see  under  that  spedes  (p.  221). 

367.  NBOUTB.    Neolii  Scheerar,  Pogg.,  IxxL  285,  1847. 

In  silky  fibres  stellately  grouped ;  also  massive. 

H.=l— 2.  G.=2-77,  after  drying.  Oolor  green.  Lustre  silky  or 
earthy. 

Oomp.~0.  ratio  for  ft,  &  S^  £[  about  8  : 1  :  6  :  li;  whence  the  formula  %Si+i£[[-4-i3S] 
H"].  Perhaps  (&*,  S,  £[')  Si'.  As  the  mineral  is  formed  through  the  agen<7  of  inflltratmg  waters 
through  rocks  oontaining  magnesia,  it  is  not  safe  to  assume  that  tiiere  are  no  impurities  present. 
4ikalyses:  1-3,  Scheerer  (Pogg.,  Ixxxiv.  373);  4^  Biohter  (ib.): 
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Arendal 

52*28 

7*33 

3-79 

0-89 

31*24 

028 

404= 

r99*86. 

2. 

It 

47*85 

10-27 

7-92 

2-64 

24-73 

6*28= 

=99*19. 

8. 

Eisenadi 

51-35 

9*02 

0*79 

80*19 

1-98 

6-50= 

=99*78. 

4. 

<i 

51*44 

8-79  Pe0*88 

31-11 

2-00 

6*50= 

=  100*72 

Obs. — Occurs  in  the  iron  mines  of  Arendal,  and  in  cavities  in  basalt  near  Eisenach.    Also  . 
compact  massive  and  earthy  in  fissures  at  Bochlitz  in  the  Biesengebirge,  Bohemia,  of  a  pis- 
taohio-green  color,  or  brownish;  G.= 2*625  to  2*837.    Herter  &  Perth  (Jahrb.  G.  Beidis,  x.  19) 
observe  that  this  variety  contains  oxyd  of  zinc^  oxyd  of  iron,  lime,  alumina,  and  copper,  as  im- 
purities. 

Named  fVom  ylo;,  new,  and  UBjSf  stone. 

358.  PAUGOBSKTEE.    Paligorskit  T.  v.  Ssaflachenkof,  Verb.  Min.  St  Pet.,  1862, 102. 
li^rous.    Soft,  but  tough,  and  hence  with  great  difficulty  pulverized.    G.=2'217.   Odor  whita 

Ooxp.— O.  ratio  for  B,  S,  Si,  £l[,  after  exdudmg  8^  p.  o.  of  what  is  called  hygrosoopio  water. 
1:2-5:8:3. 

Analysis  by  Ssaftschenkof  (La):  §i  52*18,  £l  18*32,  Ag  819,  Oa  0*59,  ti  12*04.  hygrosc.  watel 
8*46=99-78.    B.B.  infusible.    Not  acted  on  by  the  adds. 

From  the  Permian  mining  district  of  the  Ural,  **in  der  Paligorisdien  Distanx*'  of  the  second 
mine  on  the  river  Popovka.    Probably  an  altered  asbestns. 

859.  XTLomJi  Cfb)cker,  Synopsis,  97,  1847  (Berghok,  of  Sterzing,  and  HoUuuibest^  approadiea 
the  above  in  constitution,  but  is  probably  only  an  altered  asbestus.  It  occurs  delicately  fibrous ; 
glimmering  in  lustre ;  wood-brown,  light  or  dark,  and  also  green  in  color;  with  G.=2'4— 2*45  foe 
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dw  faiowii,  and  |«56  f&r  the  greenish,  Kenngott    Thanlow  ohtahied  (Pogg^  zU.  636)  Si  66*6%  afi 
0-H  ^e  19'H  Hg  15*60,  Ca  0-10,  £[  10  27=79*93.  Von  Hauer  flnda  (Sitz.  Wien.  AkaiL,  xl  888)* 


Si 

9e 

te 

if? 

Oa 

t[ 

1. 

44-81 

17*74 

8-73 

8-90 

2-27 

21*57 

2. 

45*63 

18-03 

3*36 

11*08 

<r. 

22*01 

3. 

47*96 

16*06 

1*87 

12*37 

«r. 

21*64 

Of  the  water  in  the  analyses,  9*20,  7*90,  and  8*13  p.  a  passed  off  at  lOO"*  0.;  and,  ezdnding^ 
mean  of  these  determmatlons,  reduces  the  mean  of  the  above  results  to  Si  50*43,  l?e  18*97,  Pi 
8*28,  &g  11*82,  Ca  0*85,  ^  14  63=99*98. 

Eenngott  considers  it  as  probably  altered  ohrysotile. 

Xyliie  of  Hermann  is  also  probably  only  a  hydrous  asbestus.  It  has  a  brown  color  and  asbestl- 
form  structure.  Hermann  obtained  (J.  pr.  Oh.,  xxziv.  180,  1845),  Si  44-06,  Fe  37*84,  Oa  6*68,  Kg 
5*42,  Cu  1*36,  &  4*70=99-96.    H.=3.    a.=2*936. 

360.  ANTHOSmSRITB.    Baumn^  QeL  Am.  Gott,  281, 1841. 

In  tufts  of  a  fibrous  strnctare,  and  sometiines  collected  into  feathery 
flowers.    Besembles  cacoxene. 

H.=6*5.  G.=3.  Lustre  silky,  a  little  chatoyant  on  a  fresh  fracture. 
Color  ochre-yellow  and  yellowish-brown,  somewhat  grayish,  rarely  white. 
Powder  brown  to  colorless.  Opaque  or  slightly  sm)translucent.  Givee 
sparks  with  a  steel.     Tough. 

Oomp. — 9e*  Si* + 2  d=SLiica  60*3,  sesquiozjd  of  iron  35*7,  water  4*0= 100.  Analysts  bj  Schne- 
dermann  (L  a,  and  Pogg.,  lit  292)  of  the  yellow  variety  (mean  of  two  resnlts):  Si  60*08,  9e 
84-99,  ^  3-59=08-66.    If  the  water  is  basic,  the  0.  ratio  is  1  :  2}. 

Pyr.,  etc— B.B.  becomes  reddish-brown,  then  black,  and  fuses  with  difficulty  to  a  bladi 
masnetic  slag.    Decomposed  by  muriatic  acid. 

Obs. — ^From  Antonio  Pereira,  in  the  prorince  Minas  Geraes,  Brazil,  where  It  is  intimately 
associated  with  magnetic  iron.    Named  f]x>m  Mas,  flower,  and  vUnpos,  iron. 


n.  UNISILICATES. 

361.  OATiAMTWH.  Oadmia  pt  Plin^  zzziv.  2 ;  Agrie.  Fobs.,  255,  1546.  Lapis  calaminaria^ 
Chrm.  Qalmei  pt  Agric^  Interpr.,  1 546.  Gkdlmeja  pt,  Lapis  calaminaris  pt,  Oodmla  offidn.  pt, 
WaiL,  Min.,  247,  1747 ;  Zincum  naturale  calciforme  pt,  Galmeja,  Lapis  calaminaris  pt,  Oronst, 
197,  1768.  Calamine  pt  Fr.  Tri.  Wall,  I  447,  1753.  Zincum  spatosum  dnereum  compactnm 
electricum,  ib.  flavesceus  drusicum  (fir.  Carinthia),  v.  Bor%  Lithoph.,  L  132,  1772.  Oalamine  pt, 
ICine  de  Zinc  yitriforme  (with  figs.)  de  LiaU,  Grist,  829, 1772,  ill  81,  1783 ;  Eieselerde,  Zhikoxyd 
(fr.  Derbyshire),  Klapr^  Grell's  Ann.,  i  891,  1788.  Galmei  pt  KarsL^  Tab.,  24^  1791.  Zinc 
ozyd6  pt  J?.,  Tr.,  iy.  1801.  Electric  Onlamine,  Silicate  of  Zinc,  SmWiaon^  PhiL  Trans.,  1803. 
Zinc  Calamine  Bron^I^  Min.,  IL  186, 1807.  Zinkglaserz  KarsL,  Tab.,  70. 100, 1808.  Zinkkieselen, 
Kieselsinken,  Eiesebdnkspath,  Kieselgalmey,  Germ.  Siliceous  Ozyd  of  Zina  Zinc  oxyd^  siU- 
df^  K  Calamine  BeucL,  Min^  ii,  190,  1832.  Smithsonite  RAK,  Ifia^  1852  [not  SmithsoD' 
ite  BstMl].    Hemimorphit  Kenng.,  Min.,  67,  1863.    Wagit  Badoeskowki,  0.  JEt,  liii  107,  1862. 

Orthorhombic  ;  hemimorphic-hemihedral.  /A  7=104°  13',  O  A  l-t= 
148"^.  31' ;  a:b:  ^=0-6124  :  1 :  1-2860.  Observed  planes  :  O ;  vertical,  /, 
w,  t-i,  i-f,  i-i,  i^y  i-6 ;  domes,  i^-i,  1-*,  f-?,  f-t>  2-J,  3-i,  54,  7-t ;  |  f,  J-i,  Hj  H 
3-f,  S-f ;  octahedral,  i,  |,  1 ;  3-1,  2-5,  4-4,  f «,  |-4,  2-5,  f T,  fT;  2-2,  3^,  4-|. 
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0  A  2-^=129**  U' 
OA3-i=118  34 
0  A  H=162  59 
^  A  f  1=166  36 
O  A  1-1=164  31 
0  A  3-i=124  68 


0Al=U2^ir 

i^t  A  2-2=129  7 
i-i  A  i-5,  ov.  i-i,=114  50 
7a  i-i=127  54 
i-i  A  i-t=147  17 
i-«  A  i.J=156  49 


Twins.  Cleavage:  7,  perfect;  0,  in  traces.  Also  stal- 
actitic,  mammillated,  botryoidal,  and  fibrous  forms;  also 
massive  and  granular. 

H. =4-5— 5,  the  latter  when  crystallized.  G. =3-16— 3-9, 
3-43 — 3-49,  from  Altenberg.  Lustre  vitreous,  O  subpearly, 
sometimes  adamantine.  Color  white;  sometimes  with  a  delicate  bluish 
or  greenish  shade ;  also  yellowish  to  brown.  Streak  white.  Transparent 
—translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Double  refrac- 
tion strong ;  optic-axial  plane  i-l ;  divergence  81® — 82J°  for  the  red  rays ; 
bisectrix  positive,  normal  to  O, 

Var.— I.  Ordinary,  (a)  In  crys^s.  Measured  angles:  lAt^=i\2S''  4',  Schrauf;  g^yintf 
/A/=103'*62';  /Ai-5=151^  .12',  Schrauf;  t-jA«=U7''  26',  Hesscnbergj  0a14=148'31, 
Dauber,  148"  39',  Schr.;  0  A  84=118"  89',  Dauber,  118*  40'  Schr.;  0  A  14=154"  31,  Daub., 
154"  27',  Schr.  (b)  Mammillaiy  or  stalactitia  (c)  Massiye;  often  cellular.  TTo^i^e  is  a  ooncre- 
tionaiy  light-blue  to  green  calamine  from  Nyni  Jagurt  in  the  Ural;  G.=2'70'7. 

2.  Caa-honated.  Sullivan  has  described  (Dublin  Q.  J.  ScL,  1862,  11  150)  a  varielyof  calamine 
fVom  the  Dolores  mine  in  the  province  of  Santander,  Spain,  occurring  in  concentric  pisolitic  masses, 
(Vequently  containing  a  semitranslucent,  opal-like  nucleus.  This  mineral,  produced  from  the  bj* 
drous  carbonate  by  3ie  action  of  silicated  waters,  contains  from  12  to  2()  per  cent  of  carbonate  of 
Bine ;  G.=2-88 — 3*69.    Sullivan^s  paper  is  one  of  much  interest 

3.  Argillaceous.  Another  calamine  from  Spain,  analyzed  by  Schuniohen  (B.  H.  Ztg.,  xzii  163), 
contains  20  to  26  p.  c  of  alumina,  with  81*5  p.  c.  of  silica,  21  to  285  p.  a  of  ozyd  of  zinc,  and  18  to 
20  of  water ;  and  is  apparently  calamine  mixed  with  clay.  It  occurs  massive ;  color  at  first  white^ 
changing  in  the  air  to  violet,  brown,  and  finally  black;  transparent  on  the  edges ;  feel  soapy. 

Oomp.— 0.  ratio  for  &,  Si,fl=l  :  1  :  i;  2n«Si  +  H=Silica  25-o  oxyd  of  zinc  67*5,  water  7-5 
=100.  Perhaps  in  some,  or  all  cases,  one-third  more  water,  or  2n*Si  +  li]ft=Silica  24*4,  ozyd  of 
zinc  fi5'9,  water  97 =100. 

Analyses:  1,  Smithson  (Nicholson's  Joum.,  vL  78);  2,  8,  Monheim  (J.  pr.  Ch.,  zlix.  319);  4, 
Berzelius  (Ak.  H.  Stockh.,  1819,  141);  6,  Berthler  (J.  d.  M.,  zxviiL  841);  6,  Thomson  (PhiL  Mag., 
1840);  7,  8,  Hermann  (J.  pr.  Oh.,  zzziU.  98);  9,  E.  Schmidt  (J.  pr.  Ch.,  IL  257);  10,  0,  Sohnabei 
(Pogg.,  cv.  144);  11,  Badoszkovski  (L  a): 


§1 

2n 

fi 

1.  Betzbanya 

25-0 

68*3 

4-4=97*7  Smithson. 

2. 

25-34 

67-02 

7*58, 3Pe  0-68,  C  0*36=100*97  IConheim. 

3.  Altenberg 

(t)  24-85 

66  40 

7*49,  Fe  0*22,  C  0*31 =9927  Honheiffl 

4.  liimburg 

26*23 

6637 

7*40=100  BerzeUus. 

5.  Brisgau 

26-5 

64-6 

10*0  =100  Berthier. 

6.  LeadhiUs;  G.=8*164 

23-2 

66*8 

10-8  =100-8  Thomson. 

7.  Nertschinsk;  a.=3-871 

25*38 

62-85 

9*07,  Pb  2-70=100  Hermann. 

8         "                a.=3-435 

25-96 

65  66 

8*38=100  Hermann. 

9.  Moresnet 

24-44 

66*48 

7*02  Pe  0*72,0  1  •02=99*68  Schmidt 
8*34^  £1, 3Pe  1*08,  P  <r.=99*41  SohnabeL 
4-70,  Oa  1-65,  Ou,  t%  Jr.=99-16  Badoss. 

lo.  Santander;  G.=3-42 

23-74 

66*25 

11.  Ural,  Wagiie 

26-00 

66*90 

The  wagite  gives  the  0.  ratio  1:1  :  |, 

Pyr.,  etc — ^Id  the  dosed  tube  decrepitates,  whitens,  and  gives  off  water.  B.B.  almost  invisi- 
ble (F.=6) ;  moistened  with  cobalt  solution  gives  a  green  color  when  heated.  On  charcoal  with 
soda  gives  a  coating  which  is  yellow  while  hoc,  and  white  on  cooling.  ICoistened  with  cobalt  soku* 
tion,  and  heated  in  O.P.,  this  coating  assumes  a  bright  green  color.  Gelatinizes  witii  adds  even 
when  previously  ignited.  Decomposed  by  acetic  add  with  gelatinization.  Sduble  in  a  strong 
solution  of  caustic  potash. 
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Obfi. — Oalamiiie  and  smitfasonite  are  usually  found  aasodated  in  Tains  or  bads  In  stratlfled 
calcareous  rocks  aocompanjring  ores  of  blende,  iron,  and  lead,  as  at  Alz  la  Gbapolle ;  Balbel  and 
Bleiberg,  in  Oarinthia,  in  the  upper  Triassic ;  Uoresnet  in  Belgium,  Frlbourg  in  Brisgau,  Iserlohn, 
Taniowitz,  Olkucz,  Miedzanagora,  Betzbanya,  Schemnitz.  Ax  Houghten  Gml,  in  Oumberland|  it 
adcular  crystals  and  mammillary  crusts,  sky-blue  and  fine  green ;  at  Alston  Moor,  white;  at  the 
Butland  mine,  near  Mattock,  in  Derbyshire,  in  brilliant  crystals,  and  grayish-white,  and  yellow,  and 
mammillated :  at  Oastleton,  in  crystals;  on  the  Mendip  Hills,  mostly  brownish<ydlow,  and  in  part 
stalactitic ;  in  FUntshire,  etc.,  Wales ;  LeadhiUs,  Scotland.  Large  crystals  have  been  found  at 
Kertsohinsk. 

In  the  United  States  oooors  with  smithsonite  in  Jefferson  county,  Missouri.  In  PennsylraDia, 
at  the  Perkiomen  and  Phenixyille  lead  mines ;  in  a  lower  Silurian  rock  two  miles  from  Bethle* 
hem,  at  Friedensyille,  in  Saucon  valley,  abundant  and  extensively  worked ;  on  the  Susquehanna, 
opposite  Selinsgrove.  Abundant  in  Virginia,  at  Austin's  mines  in  Wythe  Oa  A  pale  yellow, 
fusible  zinciferous  day  occurs  in  considerable  abundance  with  calamine  at  the  Ueberroth  mine, 
Friedensville.  Analysis  of  this  by  John  M.  Blake  gave  Si  41*86,  £l  8-04,  Fe  9-66,  2n  32*24^  Mg 
1*02,  £[  <r.,  ti  7*76.  Other  specimens  examined  by  W.  T.  Boepper  gave  a  variable  amount  of  zinc^ 
showing  that  the  substauoe  is  not  homogeneous  (priv.  contrib.)* 

On  cryst  see  G.  Rose,  Pogg.,  lix. ;  Dauber,  Pogg.,  xdi  246  (whose  measurements  are  above 
adopted) ;  Hessenberg,  Senk.  Nat  Ges.  Frankfurt  a  M^  iL  260;  Schrauf,  Ber.  Ak.  Wien,  xxxviil 
789;  Desd.  Min.,  i  117. 

The  name  Calamine  (with  Oalmei  of  the  Grermans)  is  commonly  supposed  to  be  a  corruption  of 
OadnUa,  Agricola  says  it  is  from  calamus^  a  reed^  in  allusion  to  the  slender  forms  (stalactltic)  com- 
mon  in  the  cadmia  fi^macwm. 

The  oadmia  of  Pliny  and  of  other  andent  authors  included  both  the  native  silicate  and  carbon- 
ate, and  the  oxyd  fi-om  the  diimneys  of  furnaces  (cadmia  fomacum).  The  two  native  ores  con- 
tinued to  be  coufounded  under  itxe  name  lapis  calaminariSj  calamine  or  galmei^  until  investi- 
gated chemically  by  Smithson  in  1803.  Earlier  analyses  had  made  out  chemical  differences,  and  some 
authors,  before  1790,  had  rightly  suggested  a  division  of  the  species  :  Bergmann  having  found 
28  p.  c.  carbonic  acid  in  a  HolyweU  specimen  (J.  de  Phys.,  xvi  17,  1780) ;  and  Pelletier,  in  a 
kind  from  Fribourg  in  Brisgau,  which  had  been  called  Zeoliie  of  Brisgau  because  it  gelatinized 
with  adds,  52  p  o.  silica,  with  36  oxyd  of  zinc,  and  12  water  (J.  de  Phys.,  xx.  420,  1782) ;  and 
Klaproth,  in  another,  similarly  gelatinizing,  66  oxyd  of  zinc  and  S3  siUca.  But  Smithson  was 
the  first  to  make  known  the  true  composition,  and  dear  away  all  doubts. 

De  Lisle  noticed  the  crystalline  forms  of  the  two  species,  describing  one  kind  as  prismatic  with 
dihedral  summits,  and  ihe  other  as  scalenohedral  l&e  dogftooUi  spar:  yet  did  not  fully  appreciate 
the  importance  of  the  observation ;  while  HaOy,  14  years  later,  in  his  TraiU,  describes  only  Uie  crys- 
tals of  the  eilieaie^  and  takes  the  ground  fJiat  the  sine  cai'bonaiee  was  only  an  impure  calcareous 
**  sine  oxyd^." 

In  1 807  Brongniart  called  the  silicate  coZamme,  leaving  for  the  other  ore  the  chemical  name 
tine  earbonatee.  In  1832,  Beudant  followed  Brongniart  in  the  former  name,  and  designated  the 
latter  SmUhaonitey  after  Smithson,  who  had  analyzed  in  1803  the  carbonate  as  well  as  silicata. 
Thus  the  two  spedes  were  at  last,  not  only  distinguished,  but  mineralogically  named. 

Unfortunately,  Brooke  ft  Miller,  in  1852,  reversed  Beudant's  use  of  these  names,  with  no  good 
reason ;  and  in  1853,  Eenngott,  on  account  of  the  oonAision  of  names,  as  he  says,  introduced  for 
the  silicate  the  new  name  HemimoTpkUe^  and  so  added  to  the  ooofusion.  These  innovations 
ahould  have  no  favor. 

361  A.  MoRESVBTiTB  Risst  (Verb,  nat  Ver.  Bonn,  1865,  Ber.  98).  A  mineral  from  Altenberg,  near 
Aachen,  occurring  with  calamine.  Two  varieties  are  found,  one  dark  to  leek-green  and  opaque : 
the  other  light  emerald-green,  transparent.  The  latter  is  the  purest ;  it  has  &.=2'6,  conchoidEU 
fracture,  streak  white.  It  afforded  on  analysis  Si  30*31,  &  13*68,  ^e  0*27,  ]^i  1*14,  2n  43*41,  fig 
tr,,  Ca  (r.,  tL  11  37 =100*18.  B.B.  on  diarooal  gives  with  cobalt  solution  a  pale  green  mass.  Diffi- 
cultly soluble  in  adds. 

36a.  VIIiLARSITB.    Dufrmoy,  0.  B.,  1842,  Ann.  d.  M.,  IV.  L  887,  1842.    Serpentin  aus  d. 
Malenkerthal  FsBde/alberg^  J.  pr.  COl,  d.  88,  1867. 

Orthorhombic.  7 A 7=120°  8',  Descl.  Observed  planes:  (9,  1-t,  1; 
crystals  all  compound,  consisting  of  three  intersecting  individuals ;  compo* 
sition-face  i-l.  0  A  1-1=140^  36',  0  A  1=136°  32'.  (Crystallization  per- 
haps pseadomorphic.)    Mostly  in  rounded  grains.     Also  massive. 

tL=4:-5.    G.=2-978,fromTraver8ella;  299,  fr.  Malenkerthal    Ool<» 
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jellowish-men  to  olive-green;  also  dark  ^reen  to  blackbh.  Streak  an 
cobred.  TranBlucent;  transparent  in  thin  plates  Double  refraction 
strong ;  optic-axial  plane,  i-i ;  bisectrix  normal  to  0,  positive ;  DescL 

Oomp^— 0.  ratio  for  ft,  Si,  fi=l :  1 :  i ;  (H  A'^+iV  ^e)'  Si+i  fi=SiUca  38*9,  ma8:iie8ia  47  A 
protoxjd  of  iron  7*8,  water  5*8=100.  AppcKars  to  be  a  hTdrous  forsterite  or  boltonite  in  compo- 
iiitioi«,  and  to  resemble  much  the  latter.  G.  Boee  pointed  out  the  approximation  in  aii£^  to 
chrysolite,  and  regarded  it  as  an  altered  yarie^.  Its  occurrence  in  twins  of  three  intersecting 
crystals,  as  made  imown  by  Desdoizeauz  (Miii.,  96, 1862X  is  an  important  characteristic  not  thus  £tf 
obiseryed  in  forsterite,  or  any  other  species  of  the  chrysolite  group.  The  crystals  haye  the  planes 
shinmg,  but  not  quite  eyen*  Analyses:  1,  2,  Dufrenoy  (L  c,  and  Dufr.  Min.,  2d.  ed.,  iy.  343);  3, 
Fellenberg(L&): 

Si       t'e      libi      Ag      Oa       &       tL 

1.  Trayersella         89*61    8*59    2*42    47*37    0'63    0*46    6-80=99-78  Dnflrenoy. 

2.  Forea  40-52    6-25     4375     1-70    0*72    6-21  =99-16  Dufrenoy. 

8.  Malenkerthal  (|)41-72    7*97     4216     5-56,  Or,  Si  0-75,  3tl  319=101-33  P. 

AnaL  1  is  of  the  original  yillarsite;  2,  of  grains  from  the  granite  of  Forez  and  Monran,  France. 
Pyr^  etc — ^B.B.  infiisible.    With  borax  a  green  enamel    Attacked  by  concentrated  adds. 
Obs. — At  Trayersella  it  is  associated  with  mica,  quartz,  and  dodecahedral  magnetite.    Kndi 
boltonite  is  hydrous,  and  in  composition  belongs  here.    Grains  in  the  interior  of  the  serpentina 

eieudomorphs  of  Snarum  haye  sometimes  a  similar  composition.  The  mineral  from  Pirlo  in 
alenkerthal,  of  the  Ghrisons,  constitutes  the  base  of  a  serpentine-like  rock,  which  is  slightly 
crystalline  in  texture,  somewhat  slaty,  feeble  lustre,  and  between  blackish-gray  and  dark  green  in 
color.  Supposing  the  alumina  present  as  a  mixed  silicate,  the  formula  is  that  of  the  Trayersella 
mineral    The  rwk  looks  like  a  mixture  of  seyeral  minerals. 

363.  PRSHNITB.  OhrysoUte  Sage,  Min.,  L  282,  1777.  ChrysoUte  du  Gap  (a  kind  of  Schori) 
de  Lisle,  il  276,  1788.  Zeolithe  yerdAtre  v.  Bom,  Oat  de  Baab,  1.  203,  1790.  Prehnit  Wtm^ 
Bergm.  J^  1790,  i  110 ;  anal  by  Kla^^  Schrift  Ges.  nat  Berlin,  yilL  217,  1788.  Koupholiti 
(fir.  Bardges),  Picot  la  Peyrouae,  DdameOL,  T.  T.,  il  547,  1797.  iBdelite  (EdeUte)  WalmsUdi, 
Jahresb.,  y.  217,  1825.    Jacksonlte  WhOney,  J.  Nat  H.  Soc.  Boston,  y.  487,  1847. 

Orthorhombic.  /A  7=99^  66^  0  A  1-1=146°  llj' ;  a\l:  (?=0-66963 
:  1  :  1*19035.  Observed  planes  :  O ;  vertical,  /,  i-t,  i-i ;  domes,  |-z,  f-I, 
6-i ;  octahedral,  2,  6.  0^  f  i=163°  20',  0  A  f  z=134°  52*',  0  A  2=119^ 
45',  0  A  6=100°  47'  0  A  6-J=106°  30',  /A  i.i=130°  2'.  Cleavage :  basal, 
distinct.  Tabular  crystals  often  united  by  0,  making  broken 
38^  forms,  often  barrel-snaped.    Reniform,  globular,  and  stalao- 

titic  with  a  crystalline  surface.  Structure  imperfectly  co- 
lumnar or  lamellar,  strongly  coherent ;  also  compact  granular 
or  impalpable. 

H.=6— 6-6.  G.=2-8— 2-958.  Lustre  vitreous ;  (7  weak 
pearly.  Color  light  green,  oil-green,  passing  into  white  and 
gray ;  often  fading  on  exposure.  Suotransparent — ^translu- 
cent ;  streak  uncolored.  Fracture  uneven.  Somewhat  brit- 
tle. Pyroelectric.  with  polarity  central,  the  analogue  poles 
at  the  centre  of  tne  base  and  the  antilogue  at  the  extrem- 
ities of  the  brachydiagonal,  Eiess  &  Rose.  Double  refrac- 
tion strong;  optic-axial  plane  usually  i-t;  bisectrix  positive, 
normal  to  0\  axid  angle  122° — 130°,  for  crystals  from 
Dauphiny  and  Pyrenees,  but  in  others  much  less ;  divergence  very  slightly 
diminished  by  heating ;  DescL 

Var.-— Usual  in  firm  and  liard  incrosting  masses,  ezternallj  globular  or  mammUlarx,  the  nvfiMi 
made  ap  of:sn  of  grouped  oiTstalB  more  or  less  imperfeot^  but  sometimes  smootb* 
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Si 

21 

9e 

Ca 

fi 

1.  Tyrol 

4300 

23-25 

2-00 

26-00 

4-00, 

2.  Tyrol,  Fassft 

3   Mt  Blanc,  Omvph, 

42-88 
44-71 

21-50 
28-99 

3-00 

26-50 
25-41 

4-62, 
4-45, 

4.  DumbartoD 

4410 

24-26 

_ 

26-43 

4*18, 

6.  ^fidelfon,  EddiU 

43-03 

19-30 

6-81 

26-28 

4-48, 

6.  Glasgow,  green 

43-60 

23-00 

2-00 

22-38 

6-40= 

7.        "         white 

43-06 

28-84 

0-66 

26-16 

4-60, 

8.  Bourg  d'Oisans 

44*50 

23-44 

4*61 

23-47 

4-44= 

9.  Badauthal,  Hairz 

44-74 

18*06 

7-38 

27  06 

413, 

10.  Niedorkirchen, 

42-50 
:  44-00 

30-50 

0-04 

22-57 

6-0i>, 

11.    peeudomorphs 

28*50 

0-04 

22-29 

600, 

12.  Ohili 

43-6 

21-6 

4-6 

25-0 

5-3= 

18.  Tyrol 

44-42 

24-09 

0-92 

26-41 

4-26= 

14.Up8ala 

44-11 

22-99 

8-22 

25-88 

4-26= 

Oov^phoUto  18  in  cayemouA  maases,  made  of  smaD,  tfab,  fragile  lamiiUB  or  soalee;  the  original 
was  fiiom  the  peak  of  Ereslids,  near  Barnes,  in  the  Pyrenees ;  also  reported  from  tbe  Ool  di. 
Bonhomme,  at  the  foot  of  Mt  Blana    Kamed  ftx>m  cov^t ,  Under, 

EddUe  (or  JSUeJtfe)  is  nothing  but  prehnite  from  .Sdelfors,  Sweden. 

Jadcaonite  (or  ankydrmts  prehnite)  of  Whitney  Is  ordinary  prehnite,  from  £ew€enaw  Pt  and  Islt 
fioyale. 

Crystals  from  Farmlngton,  Ct,  have  for  the  optio-azial  plane  m;  and  the  diTergenoe  for  the  red 
rays  in  the  outer  parts  of  a  plate  of  a  crystal,  48'* — 50** ;  in  an  hiterior  wedge-shaped  part  of  the 
same  plate,  17®,  Dead.  The  dispersion  is  very  strong  in  these  crystals,  while  in  those  of  Dau- 
phinj  it  is  hardlj  perceptible, 

Oomp. — O.  ratio  for  !{,  fi,  Si  ]9[=2  :  8 :  6 :  1,  whence,  if  the  water  is  basic^  for  bases  and 
siUca,  1 :  1 ;  and  formula  (i  1^' + 1  Ca+i  ^f  Si'=Silica  48-6,  alumina  24-9,  lime  27*1,  water  4*4=: 
100.  Analyses:  1,  2,  (Jehlen  (Schw.  J.,  iil  171);  3-6,  Wahnstedt  (Jahresb.,  t.  217);  6,  7,  Thorn- 
sou  &  Lehunt  (Min.,  L  275);  8,  B^gnault  (Ann.  d.  M.,  IIL  ziv.  164);  9,  Amelung  (Bamm.  2d 
SappL,  118,  Fogg.,  IxYiii  312);  10,  11,  Leonhard  (Pogg.,  Ut.  579);  12,  Domeyko  (Ann.  d.  M.,  lY. 
iz.  3);  13,  P.  Kutmng  (B.  H.  Ztg.,  zz.  267);  14,  0.  W.  Paykull  ((Eff.  Ak.  Stock.,  1866,  85): 

Ur  0-25=98-60  (3ehlen. 

Un  0-25=98-75  Gehlen. 

Un  0-19,  ^e  1-25=100  Wahnstedt 

fe  0-74=99-71  Wahnstedt 

Un  0-15=100-20  Wahnstedt 

=97-38  Thomson. 

ilu  0-42,  He,  ]ifa  1-03  Lehimt 

=100-46  Eegnault 

ffa  1-03=102-40  Amelung. 

t.  0*02=100-63  Leonhard. 

t  0-01=100*84  Leonhard. 

lOO'l  Domeyko. 

=100-10  Ktitzing. 

=  100-41  PaykulL 

No.  10  is  a  pseudomorph  after  analcite,  and  11  after  leonhardite.  The  jackeoniiet  or  anhydroui 
prehnUe^  of  Whitney  (L  a),  contains,  according  to  Jackson  and  Brush,  4*7,  4*15  (J.),  and  4*85  (B.) 
a  c.  of  water.  The  specimen  analyzed  by  Whitnej  may  possiblj  have  been  calcined,  as  in  some 
localiUes  on  Lake  Superior  it  is  customary  to  burn  the  copper  oro  to  free  it  from  adhering  rock. 
He  obtained  (L  c.)  Si  46*12,  ^l  25*91.  Oa  27*03,  ^a  0*85=99-91. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  flises  at  2  with  intumescence  to  a  blebby 
enamel-like  glass.  Decomposed  by  muriatic  acid  without  gelatinizing.  Coupholiie,  which  often 
contains  dust  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 

Ob8^~-0ocurs  in  granite,  gneiss,  syenite,  dioryte,  and  trappean  rocks,  especially  the  last 

At  St  Christophe  and  I'Annentidres,  near  Bourg  d'Oitfans  in  Isdro,  associated  with  azinite  and 
epidote;  at  Ratschinges,  Passa  valley,  and  near  Ounpitello,  Tyrol;  in  Salzburg;  Ala  in  Piedmont; 
tiie  Sau-Alp  In  Garinthia;  Joachimsthal  in  Bohemia;  in  Nassau,  at  Oberscheld  and  Uckersdorf; 
near  Freiburg  in  Brisgau  on  the  Bosskopf ;  in  the  Harz,  near  Andreasberg,  with  datolite ;  Aren- 
dal,  Norway;  i£delfors  in  Sweden  {edeliie)]  Upsala,  Sweden,  in  rifts  in  hornblendic  granite,  the 
deoompoeition  of  the  hornblende  having  afforded  the  lime,  and  of  the  mica,  the  alumina  (Paykull) ; 
at  Friskle  Hall  and  Campsie  in  Dumbartonshire,  and  at  HArtfield  Moss ;  in  Renfrewshire,  in  veins 
traversing  trap,  associated  with  analcite  and  thomsonlte;  also  at  Ck>r8torphine  Hill,  Uie  (Castle 
and  Salisbury  Crag,  near  Edinburgh ;  Kourno  .its.,  Iroland. 

In  the  United  States,  finely  crystallized  at  Farmlngton,  Woodbury,  and  Middletown,  Conn.,  and 
West  Springfield,  Mass.,  and  Patterson  and  Bergen  Hill,  N.  J. ;  in  small  quantities  in  gneiss,  at 
Bellows  PaUs,  Vt;  in  syenite,  at  Gharlestown,  Mass;  Milk  Bow  quarry,  often  in  minute  tabular 
oystals,  with-chabazite;  also  at  Palmer  (Three  Rivers)  and  Turner's  Falls,  Mass.,  on  the  Conneo- 
ticuti  in  trap)  and  at  Perry,  above  Loring's  Gove,  Maine ;  at  Westport,  Essez  Go.,  N.  Y.  {chtUonUe 
Bmmons),  ou  a  quartzose  rock ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Fond 
du  Lac ;  in  large  veins  in  the  Lake  Superior  copper  region,  often  occurring  as  the  veinstone  of  the 
native  coppery  sometimes  including  strings  or  leaves  of  copper ;  and  at  times  in  radiated  nodules 
disseminated  through  the  copper. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  from  (3hina. 

The  formula  (i  S'+i  Ji^)*  Si*  is  analogous  to  that  of  chrysolite  in  the  ratio  1  :  1,  and  the  tw4 
•pedes  appear  to  be  homodomorphous,  2-i  a  2-{  in  chrysolite=99"  7'. 

Alt — ^Piehnite  occurs  altered  to  green  earth  and  feldspar. 

Named  by  Wemar  in  1790  after  GdL  Prehn,  who  first  found  the  mineral  at  the  Cape  of  Qooi 
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Bope;    Sage  had  oaJled  H  (IIIH)  chrvsome,  and  Bom^  da  lUle  had  nfemd  ifr  (lVo3;  Id  €bi 
group  of  sdnarL 

363 A.  ITiam  ^ecUfe  (Ed.  N.  PhiL  J.,  n.  iy.  162, 1866).  In  radiated  aheaQr  chiaters  of  piate^ 
in  nests  in  the  amygdaloid  of  Uigt  Isle  of  Skye,  along  with  analcito  and  fiuoelite.  H. 
=5*6;  G.=2'284;  lustre  pearly;  color  white,  slightly  yellowish.  Oompoaition,  aooordsng  to 
Heddle  (loc  dtX  Si  45-98,  £l  21-98,  Ca  1616,  ffa  4*7,  A  11-25.  The  0.  ratiofor  ft,fi,Sicone8- 
ponding  is  near  1:2:4.  B3.  ftiaea  readily  and  quietly  to  an  opaque  enamel,  which  is  not  frothy; 
gives  a  strong  soda  reaction. 

It  appears  to  be  near  prehnite  in  structure,  and  needs  further  inveBtigation. 

364.  CHLORASTROUTB.    O.  T.  Jaekaan;  J.  J).  WhUney,  J.  Kat  Hist  Bost,  r.  488. 

Massive.    Finely  radiated  or  stellate  in  structure. 
H.=5-5— 6.     G.=3-180.      Lustre  pearly.      Color  light  bloish-greoi 
Slightly  chatoyant  on  the  rounded  sides. 

Oomp.— O.ratlol  :  2  :  3  :  l;(0a*,Sa»)»ft*+2(3tl,Pe)«8i»+6fi=(tft»+tfi)«Si»+2fi=raiiJ 
87*6,  alumina  24'6,  aesquioxyd  of  iron  6*4,  lime  18*^,  aoda  5*2,  water  7*5=: lOa  Analyses  hjWn^ 
ney  (Bep.  G.  Lake  Sup.,  1851,  il  97) : 


Si 

£1 

Pe^Uttlet^e 

Ca 

]^a             ft 

fi 

1.     3699 

25-49 

6-48 

19-90 

8-70            0-40 

7-22=10O"18. 

2.     87-41 

24-25 

6-26 

21-68 

4-88 

5-77=100-26. 

Bammelsberg  observes  that  it  has  some  relation  in  oomposiUon  to  a  hydrous  epidote.  It  alai 
approaches  carpholite. 

Pyr.,  etc.— In  the  closed  tube  yields  water  and  •becomes  white.  B.B.  Aises  easilj  with  inta- 
mescenoe  to  a  grayish  blebby  glass.  Formn  a  transparent  glass  readily  with  borax,  tinged  witk 
bron     Soluble  in  muriatic  add,  the  silica  separating  as  a  flocky  precipitate  (Whitney). 

Oba. — Occurs  on  the  shores  of  Isle  Boyale,  Lake  Superior,  in  small  rounded  pebbloi^  vhicb 
have  oome  from  the  trap,  and  aro  waterwom ;  it  receives  a  dne  poliah. 

Named  from  x^^P^t  greerif  ivrpovf  star^  Xt9o£,  $Ume» 

366.  TRITOMITB.    Tritomlt  Weibye  A  Berlin^  Poggi  Ixxiy.  299,  1850l 

Isometric ;  tetrahedral,  £  31.     Cleavage  indistinct. 

H.=:6-5.  G.=3-9-4-66;  3-908,  Forbes;  4-16-4-66,  W.  &  B. ;  4-26, 
Mdller.  Lustre  submetallic,  vitreous.  Color  dull  brown.  Streak  diity 
yellowish-gray.    Subtranslucent. 

Oomp.— (ft*»  tt^  S)*  Si'+4  £[  ?  Analyses :  1,  approximate,  N.  J.  Berlin  (L  a) ;  2,  D.  Forbee  (Ed. 
N.FhiL  J.,ILiiL1856): 


Si      W      £1       Ce 

La 

»e 

lb 

t      &g     Oa      JTa 

ft 

1.  20-13    4-62*    2-24    40-36 

16-11 

1-88 

— 

0-46     0-22     5-16     1-46 

7  86=99-44  Beiim. 

i.  21-16    8-95^    2-86    8764 

12-41 

2-68 

1-10 

4-64    0-09    404    0*38 

8*68=99-66  ^brtMl 

•  with  Mb  O,  Ca  O,  Sn  0<.  ^  With  Bn  O*. 

F.  P.  Moller  has  ohtained  a  very  different  oompoaition  in,  apparently,  a  careftdaoa^yaii^  i&  which 
the  state  of  oi^dation  of  the  hases  was  ascertained  (Ann.  Ch.  Pharm.,  czx.  241) : 

Si    Sn  fa2r?  €e    £l   9e  Sn     Ce    ta,lH    t^    Mg    Ca    £a    Sr    fTa    iS:    fi 
15-38  0-74  8-63  4*48  1*61  2-27  0-49  1066  44*05  0*42  0-16  6*41  0*19  0^1  0-66  2*10  6-63=99*49 

From  Berlin  and  Forhes,  the  formula  S*  Si*+4lS[  has  heen  deduced.  ICdIler  obtahiB  the  O.  /atlo 
Ibr  ft,  It,  Si,  £[  4  :  1  :  4  :  2.  But  if  the  Sn,  Ta,  2r  are  added  to  the  bases^inatead  of  the  iflio^ 
the  oxygen  ratio  for  all  the  bases  to  the  silica  and  water  is  yeiy  nearly  2  : 1 :  (. 

Forbes  questions  whether  the  crystals  obeenred  are  not  thorite. 

Pyr.,  etc — ^Tlelds  water  and  giyes  a  weak  fluorine  rmction;  with  borax  a  tedliah-xdo« 
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.  which  is  colorlMfl  on  cooling.  With  muriatio  add  in  powder  yields  diloihie,  and  geint 
inizea. 

Obs. — From  the  laland  Lam6,  near  Brovig,  Norway,  with  lenoophamte  andmosandrito  in  a  ooarsi 
fljenite. 

Nanied  from  rpt'c,  ihn&JoU  '^  rfy¥ta,  to  cnUf  alluding  to  the  trihedral  cayities  which  the  crjatalf 
leave  in  the  gangue. 

366.  THORITB.  Thorit  ftnc,  Ale  H.Stockh.,  1829.  OrangitjBer7emanfi,Pogg.,lzzziL  661, 1851 

Isometric  and  tetrahedral.     In  dodecahedral  crystals,  with  octahedral 

E lanes  tetrahedrally  developed,  the  larger  set  dull  and  even,  the  smaller 
right  and  ronnded,  and  with  the  three  edges  abont  the  latter  replaced. 
Also  massive  and  compact. 

H.=4-5— 6.  G.=4-3— 6*4 ;  of  purest,  5— 5-4.  Lustre  of  surface  of  fresh 
fracture  vitreous  to  resinous.  Color  orange-yellow,  brownish-yellow ;  also 
black,  inclining  to  brown.  Streak  light  orange  to  dark  brown.  Transpa- 
rent in  thin  splinters  to  nearly  opaque.  Fracture  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

Var. — ^The  brownish-black  and  black  variety,  from  Ii5t5,  Norway,  was  the  mineral  flrom  which 
Berzelins  obtained  the  metal  thorium,  and  which  received  the  name  ihoriie.  The  yellowish  variety 
la  the  i>rangUe  (bo  called  from  the  color),  lh>m  Langesnnd  flord,  which  Beigemann,  when  he  so 
named  it,  supposed  to  contain  a  new  metal,  called  by  him  donarium.  The  latter  has  since  been 
found  with  an  exterior  of  the  former.  The  mineral  occurs  as  pseudomorphs  after  orthodase  and 
sircon,  and  crystals  of  the  latter  kind  have  afforded  Zsdiau  (Am.  J.  Sci.,  XL  zzvi.  369)  the  angles 
iA  l  =  l»2i**,  1  ^  1=12H°)  ^he  corresponding  angles  of  drcon  being  132°  10' and  123°  19'.  Zschau 
regards  the  mineral  thorite  as  tetragonal,  and  isomoiphous  with  zircon,  not  considering  his  crystals 
as  psendomorphous. 

The  mineral  varies  much  in  spedfic  gravity,  orYiflj/ife  affording  6-397,  Bergemann ;  6 -.34,  Krantz ; 
fi*19,  Damonr;  4*888—6*206,  Chydenius;  and  fhoriie^  4*680,  Borz.;  4*686,  Bergemann;  4*344— 
4*897,  Chydenius. 

Oomp.— Essentially  ¥h§i+HlSr=Saica  17*0,  thoria  76*2,  water  6*8=100;  for  the  black 
thorite  (anal  1)  Ih  Si+2  £[=Silica  16*4,  thoria  73*8,  water  9*8=  100.  Analyses :  1,  Berzelius  (L  a)  ( 

2.  Damonr  (Ann.  d.  A^  Y .  L  687) ;  8,  Bergemann  0-^0;  ^  Ohydenius  (Fogg.,  czix.  48)  : 

Si      ¥h      Sn    21     Pe    Sn    9    th    Ag    Ca    ^a     &     fi 
1.  18*98  67*91  0-01  0*06  8*40  2*39  1*61  0*80  0*36  2*68  0*10  0*14  9*50,  undis.  1*70=:99*61  Bera. 
a.  17*62  71*65   0*17  0*31  0*28  1*18  0*88    tr,     1*69  0*88  014  6*14=100*14  Damonr. 

3.  17*70  71*25 0*81  0*21 4*04  0*80       6*90,  Oa  C  4*04=100*74  B. 

4.  17*76  78*80 1*18    tr,    1*08 6*45=100*27  Chydenius. 

Pyr.,  etc— In  the  dosed  tube  yields  water ;  the  orange  variety  becomes  dull-brown,  and,  on 
cooling,  orange  again.  B.B.  on  charcoal  infusible,  the  edges  only  being  slightly  glazed ;  with 
borax  a  yellowish  pearl,  becoming  colorless  on  cooling ;  with  salt  of  phosphorus  a  c(Morles8  glass, 
which  becomes  miUcy  and  greenish  on  cooling ;  with  borax  an  orange  glass  when  hot,  which  be- 
comes grayish  on  cotiling.  A  little  nitre  being  added,  the  orange  color  remains  after  cooling. 
With  muriatic  acid  easily  forms  ^  Jelly  before,  but  not  after,  calcination.  The  black  thonte  be- 
oomes  pale  brownish-red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

OlMM—Found  in  syenite  by  Esmark  at  Lovo,  near  Brevig,  in  Norway;  also  at  lAugesund 
flord,  near  Brevig  (orangite,  anaL  2-4).  Masses  of  orangite  weighing  several  ounces  have  been 
obtained.    The  blade  thorite  appears  to  be  partially  altered. 

367.  OBBITB.  Fermm  caldforme  terra  quadam  incognita  intime  mixtnm,  Tungsten  von 
Bastnas,  Orwiatedt^  Ak.  H.  Stockhohn.,  1761,  Min.,  183,  1768.  Oerit  Hia,  A  Ben.,  Cerium  en 
ny  Meti^  eta,  1804»  Qehlen*8  J.,  ii  897, 1804,  Af  h.,  L  68,  1806.  Ochroit^  Klapr,,  Gehlen's  J., 
IL  308,  1804.  Cerent  Klapr.,  Beitr.,  iv.  140,  1807 ;  KarsL,  Tab.,  74,  1808.  Cerium  oxydtf 
aOiceux  K^  TabL,  1809.  Cerin-Stein  Wertk,  Hoffin.  Mm.,  iv.  a,  286,  1817.  Kieseloerit  Genti 
SOicate  of  Cerium.    Lanthanooerit  Hermcmn,  J.  pr.  Oh.,  Ixxxii.  406,  1861. 

Hexagonal  ?  Isometric  4  In  short  six-aided  priBms,  Haid  Oozmrionl j 
maeBive;  granular. 
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2. 

"       16-06 

817 

26*56 

16-83     18-05 

8-66 

8. 

"       21-30 

4-98 

58-60 

8-47 

1-23 

4. 

"(1)19-18 

1-64 

64-66 

7-28 

1-31 

5. 

"       21-35 

1-46 

60-99 

8-61      3-90 

1-66 

414  oxrasax  ookpodvdb. 

H.=5"5.  G.=4*912,  Haidinger.  Lustre  dull  adamantine  oi  resinons. 
Color  between  clove-brown  and  cherry-red,  passing  into  gray.  Streak 
grayish-white.     Slightly  snbtranslncent.    Brittle ;  fracture  splintery. 

Oomp.— 0.  ratio  for  ft,  Si,  ]9[=1 :  1 :  i;  (Ce,  ta,  l)i)»  8i+:fi[=Silica  20-4^  oeria  78*6,  watei 
6 1  -=100.  Analyses :  1,  HisiDger  (Afh.,  iii.  287);  2,  HermaDn  (J.  pr.  Chem.,  zzz.  193,  and  Izxxii 
401);  8,  Kjcrulf  (Ann.  Ch.  Pharm.,  zzzvii  12);  4,  Bammelfiberg  (rogg.,  evil.  632,  and  Min.  Gh^ 
647) ;  5,  Hermann  (J.  pr.  Oh.,  Ixxxil  406) : 

Si       j^e       Ce        La       1)1      Ca      ti 
1.  Bastn&8l800    1-80  68-69  1*26    9 60=99*24 Hisinger. 

8-10,  Si  1-68,  ftn  0-27,  ttg  1-26,  C  4*62  H 
6-62=100  Kjerulf. 
6-71=99-67  RammelabeTg. 
6-31,  C  0-83=100  Hermann. 

From  analysis  3,  8-27  of  molybdenite,  and  0*18  bismnth  glance,  are  removed  as  impurities. 
Analyses  1  and  2  giye  near  10  p.  o.  of  water,  with  much  lanthanum  and  didyroium,  and  little  coriuoa, 
aocording  to  Hermann ;  he  accordingly  applies  to  this  kind  the  distinctiye  name  lanihanocerUef 
and  to  the  rest  that  of  cerUe. 

Klaproth,  who  published  the  first  analysis  (Beitr.,  iy.  140X  and  gave  the  mineral  the  name 
ochroiie,  obtained  Si  84*6,  Ce  54*6,  9e  86,  Ca  1*26,  ^  60=98-75;  with  his  silica  he  induded 
all  the  materiaLnot  decomposed  in  his  method  of  analysis.  Hermann  haa  supposed  the  substanos 
analyzed  a  distinct  species. 

Pyr.,  etc.— In  a  matrass  yields  water.  B.B.  infhsiblo  alone;  with  borax  in  the  outer  flame 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  cooling;  in  the  inner  flame  a  weak 
iron  reaction.  With  soda  not  dissolyed,  but  fuses  to  a  dark  yellow  slaggy  mass.  Gelatiniies 
with  muriatic  acid. 

Obs.— Occurs  at  Bastnas,  near  Riddarhyttan,  in  Westmannland,  Sweden,  forming  a  bed  in  gneias, 
and  associated  with  mica,  hornblende,  copper  pyrites,  oerine,  eta  It  bears  considerable  resem- 
blance to  the  red  granular  yariety  of  corundum,  but  is  readily  distinguished  by  its  hardness. 

Hittinger  and  Berzelius,  in  1803-4^  detected  in  this  mineral  a  new  metal  which  they  named 
eeriiim^  after  the  planet  Ceres,  then  recently  announced ;  and  the  mineral  they  called  cehie, 
Elaproth  made  the  same  discoyery  about  the  same  time,  and  gaye  the  name  ochroUe  to  the  mineral, 
5nd  ockroiie  earth  to  the  new  eaith  (alluding  to  its  color,  fh>m  wvp<f(,  brovmisJi-yellow),  In  hia 
Heitrage,  1807,  Elaproth  accepted  the  names  of  Hisinger  and  Berzelius,  yet  added  a  syllable  (lest 
they  should  appear  to  come  from  xrioa,  toax)^  making  them  cererium  and  cererite—a  change  not 
accepted.  In  1889  Mosander  proyed  that  the  ozyd  of  cerium  contained  the  new  metal  lanihanum, 
and  in  1842  another  new  metal,  didymium. 

368.  BRDMANNITB.    BerUn,  Pogg.,  hczxyiii.  162. 

In  imbedded  grains  and  folia ;  with  no  traces  of  crjstalL'zation. 
G.=3'l.   Lustre  vitreous.   Color  dark  brown.    In  uiin  splinters.    Tians- 
lucent. 
Oomp^— -Analysis  by  Blomstrand,  of  half  a  gramme  (L  a) : 

Si  £l       Ox.  Oe  ft  La    te         ftn         iT         Oa       fi  and  loss 

31-86  11*71  84-89        8*62        0-86        1*48        6-46  4*28 

Obs. — From  the  island  Stoko  in  the  Lengesund  flord,  near  Breyig. 
Named  after  Brdmann. 

369.  PTROSMALITB.  Pirodmalit  ffaium^  Moll's  Efem.,  It.  390,  1808.  Wesentlicher  Bes- 
tandtheil  Salzsaures  Eisenozyd,  id,  lb.  (fir.  blowpipe  trials  of  Gahn,  its  disooyerer).  Pyrosmalit 
KarsL,  Tab.,  108,  1808;  Hatum^  Handb.,  1068,  1818.  Fer  muriate  K,  1812,  Lucas  T^bL, 
IL  418,  1818. 

Hexagonal.  0  A  1=148°  30' ;  a=0'5307.  Observed  planes :  (9,  /,  1, 
8.  Oa  2=129°  13',  /A  7=120°.  In  prisms  or  tables.  Cleavage :  basal, 
perfect;  /imperfect.  Also  maasive.  Double  refraction  strong,  nniaxial 
Axis  negative. 
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H.=4— 4-5.  G.=8-3-2  ;  8081,  Hisinger ;  3-168-8  174,  Lang.  Lns- 
treof  0  pearly ;  of  other  planes,  less  so.  Color  blackish-green  to  pale 
liver-brown,  passing  into  gray  and  pistachio-green ;  usually  brown  exter- 
nally, and  light  greenish-yellow  internally.  Streak  paler  than  color. 
Fracture  uneven,  rather  sphntery.     Somewhat  brittle. 

Oomp« — 0.  ratio  for  ft,  Si,  tL=:2  :  8  : 1 ;  and  ratio  of  chloriDe  to  oxygen  about  I  :  42.  Mak« 
ing  tbe  water  and  chlorid  of  Iron  basic,  the  rafcio  for  fi+lft,  3i=l  :  1,  and  the  formula  (i  ^  + 
I  (A,  Fe  01))«  8i=,  if  Fe  01 :  An  :  ^e  (H-Oa)=l :  6  :  8,  BiHca  84-7,  t'e  81*7,  ftn  196,  chlorid  of  iron 
7  0,  water  7  0=100.  Analyses :  1,  Hisinger  (Afh.,  iv.  817);  2,  same,  making  the  iron  and  man* 
ganese  protozyd,  and  part  of  the  iron  a  chlorid,  and  reckoning  the  loss  as  water  (Bamm.  Min. 
Gh.,  876);  3,  J.  Lang  (J.  pr.  Gh^  IzxziiL  424): 

Si         9e       fin      f'e       ftn      Ca        fi        d       Fe 


1. 
2. 
8., 


85-85 
35-86 
35-48 


35*48    24-26 


2807 
30*72 


21-81 
20-51 


1-21 
1-21' 
0-74 


undeL 
[6-29] 
7-75 


3-77 
8-77 
3-79 


3-00 


Hisinger. 
It 

-,  M  0-24  Lang. 


In  an  earlier  trial,  Hisinger  obtained  Si  86*40,  9e  32*60,  fin  23*10,  Si  0*60,  the  rest  undeter- 
mined. 

Pyr.,  eto^— In  the  closed  tube  yields  water,  which  reacts  add.  B.B.  fuses  at  2-- 2*5  to  a  black 
magnetic  glass.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  A  bead  of  salt  of 
phosphorus,  previously  saturated  with  oxyd  of  copper,  when  fhsed  with  the  pulverized  mineral 
imparts  a  beautiful  azure  color  to  the  flame  (chlorine).  Decomposed  by  muriatic  acid,  with  sepa- 
ration of  silica. 

Obs«— Fyrosmalite  occurs  at  Nya  Kopparberg  in  Westmannland,  and  at  Bjelkegruyan,  one  ot 
the  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  is  associated  with  calc  spar,  pyrox- 
ene, apophyllite,  and  magnetic  iron.  A  hexagonal  prism,  in  the  museum  at  Stockholm,  is  nearly 
an  ixuSi  in  diameter  and  one  and  a  quarter  indies  long,  and  weighs  Ave  and  a  half  ounces. 

Named  from  rvp,  /Sre,  and  'o^/^^  octor,  in  allusion  to  tiie  odor  when  heated. 

370.  APOPHTLLITB.  Zeolith  Ton  Hellesta  a  JRinman,  Ak.  H.  Stockh.,  82, 1784.  Zeolithus 
lamellaris  major  MiiUerj  De  2^olithis  Suedds,  82,  1791.  Idithyophthalmite  (fr.  IJto)  cPAndrada, 
Scherer's  J.,  iy.  32,  1800,  J.  de  Phys.,  11  242,  180.  Mesotype  ^point^  (fir.  Iceland)  K,  Tr., 
iil  1801.  Apophyllite  JJ.,  Notes  pour  servir  an  Gours  de  Min.  de  V  an  XIII.  (1805X  Lucas 
Tabl,  L  266, 1806.  Fischaugenstein  Wcm.,  1808.  Ichtbyophihalmit,  Albin,  Wern,,  Lotztes  Mia 
Syst,  1817.  Tesselite  (fr.  Farde)  BnwsUr,  Ed.  FhiL  J.,  i  5,  1819.  Oxhaverite  (fr.  Iceland) 
Bremter,  Ed.  J.  Sd.,  vii  116,  1827.  Xylochlor  (fr.  Sidly)  v.  WaU.,  Vulk.  Gest,  1853.  Leu^ 
oo(*yclite  HenMO,  DescL  Mhi.,  i  126,  1862. 

Tetragonal.  OAl-i=128^  38';  a=l-2516.  Observed  planes:  0,  U, 
£-2,  i-3,  1,  i,  4,  K  U.  0  A  1=119^  30',  0  A  ft=147°  SB',  1  A  1,  pyr.,= 
104°    2',  has.,  =  121°, 


888 


899 


886 


i-iAi-3=161°34',t^'A 
£-2=163°  26.'  CrystalB 
Bometimes  nearly  cylin- 
drical or  barrel-shape. 
Cleavage :  O  hignly 
perfect;  /less  so.  Also 
massive  and  lamellar. 

H.=4-5-5.  G.= 
2-3-2-4;  2-335,  Haid- 
Inger,  a  variety  from 
Iceland ;  2*359,  Thom- 
son.       Lustre    ot    O 

pearly;  of  the  other  faces  yitreons.     Color  white,  or  grayish ;  occasional Iv 
with  a  greenish,  yellowish,  or  rose-red  tint,  flesh-red.    Streak  uncolored 
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Transparent;  rarely  opaque.  Brittle.  Double  refraction  feeble;  eithej 
positive  or  negative ;  sometimes  a  tesselated  structure  made  apparent  hy 
polarized  light. 

Var.— 1.  Ordinary,  UsuaUj  in  crystalB,  which  are  remarkahle  for  thoir  pearly  hasal  cleavage 
Form  sometimes  nearly  cubia 

Haufs  McMiype  SpoinUe  WM  an  Iceland  variety ;  Fuchs  andGehlen  la  1816  asoertcned  its 
identity  with  apophyllite.  In  tabular  crystals  from  the  Seisser-Alp  Dauber  found  1 A 1  =  1 21  *"  7^' ; 
in  red  fh>m  Audreasberg  120"  29'  18" ;  in  crystals  from  Poonah  119*  43'. 

1.  The  name  Oxhaveriie  was  applied  to  a  pale  green  crystal  found  in  petrified  wood  at  the  Ozhavei 
Springs,  near  Husavidc  in  Iceland.  AOnn  of  Werner  (named  fh>m  dlbus^  whUe)  is  in  snuill  nearly 
cubic  crystals,  opaque  white  in  color,  fix>m  Aussig,  Bohemia,  partly  decomposed.  J^ylodUortj  from 
Sicily,  is  oliye-green,  and  has  G.=2*29()4 ;  it  owes  its  color  to  the  presence  of  allttie  iron. 

2.  Tesaeliiej  iVom  Faroe,  is  a  cubical  variety,  exhibiting  a  tesselated  structure  in  polarised 
light 

3.  Leucocycliie,  when  plates  parallel  to  the  base  are  examined  by  means  of  polarized  light, 
shows  a  black  cross  with  rings  that  are  alternately  white  and  yiolet  black,  with  compensation 
positive  (whence  the  name,  from  Acv/rds,  tohite,  and  rfixXof,  circle),  instead  of  the  ordinary  colored 
rings~a  peculiarily  observed  in  crystals  from  the  Seisser-Alp,  Audreasberg  (part  of  those  of  this 
looJity),  Skye,  Faroe,  Iceland,  IJto,  and  Poonah  in  India.  Some  crystals  from  Uto  and  Cziklowa, 
similarly  examined,  exhibit  a  black  cross  on  a  deep  violet  ground,  with  compensation  negative. 
These  different  opUoal  phenomena  may  be  presented  by  contiguous  plates  of  the  same  crystal ; 
DescL 

Oomp.— A  silicate  of  lime  and  potash  containing  some  fluorine.  0.  ratio  for  ft,  3i,  !&  mostly 
1 :  3*76  :  2 ;  for  the  analysis  by  Berzelius,  1:4:  2 ;  and  for  Oa,  £[,  8  : 1.  Ratio  usually  taken  at 
X  :  4 :  2 ;  which  corresponds  to  ft + 2  Si+  2  lS[ ;  and  if  1  £[  be  basic,  the  formula  may  be  ft'  Si 
+]^  §i,  or  more  spectally  (i  fi+i  {^  &  +  |  Oa))*  Si+^  gi=rSiUca  65-6,  lime  280,  potash  4*8, 
water  16*7=100.  This  makes  it  a  Unisilicate,  like  other  tetragonal  silicates,  with  an  opal-like 
(unorystallizable  ?)  silicate  as  accessory.  The  ratio  of  the  fluorine  to  the  o^gen  has  not  been 
ascertained. 

Analyses:  1,  2,  Berzelius  (Afh.,  vL  181);  3,  Bammelsberg  (2d  Suppl.,  16);  4,  St5lting(B.  H. 
Ztg.,  XX.  267) ;  .6,  Bammelsberg  (Min.  Ch.,  606) ;  6,  G.  T.  Jackson  (This  Min.,  1860,  249) ;  7,  £.  Ik 
Beakirt  (Am.  J.  Sd,  IL  xvi.  84);  8,  J.  L.  Smith  (This  Min.,  304,  1864);  9,  W.  Beck  (Verb.  Min. 
8t  Pet,  1862,  92);  10,  Haughton  (PhiL  Mag.,  lY.  xxxil  228): 

Si         Oa        &        fi         F 

1-64=99-86  BerseUus. 
1-12=10006  Berzelius. 
1-18  Ramm. 

?=97-68  StSlting. 
0-46  Bamm. 
0-91=99-47  Jackson. 
1-71=101  Beakirt 
0*96=99-19  Smith. 
0-84=100l7  W.  Beck. 
0-97,  &  0-24,  iig  0-08,  J^a0-63=99-84  H. 

JTylocJUore  afforded  v.  Waltershansen,  as  a  mean  of  two  analyses  (I  a),  Si  62*07,  Ca  20*67,  tm 
^40,  ttg  0-83,  ]ffa  0-66,  &  3*77,  £l  1*64,  ^  and  C  17*14=9»-87.  The  red  color  of  the  Andreas- 
berg  crystals  is  attributed  by  Suckow  to  fluorid  of  cobalt 

Pyr.,  etc.— In  the  dosed  tube  exfoliates,  whitens,  and  yields  water,  which  reacts  acid.  In 
the  open  tube,  when  frised  with  salt  of  phosphorus,  gives  a  fluorine  reaction.  B.B.  exfoliates^ 
colors  the  flame  violet  (potash^  and  frises  to  a  white  vesicular  enamel  F.= 1*6  (v.  Kobell).  De* 
composed  by  muriatic  acid,  with  separation  of  slimy  silica. 

Obs. — Occurs  commonly  in  amygdaloid  and  related  rocks,  with  various  zeolites;  also  occasion* 
ally  in  cavities  in  granite,  gneiss,  eta  Greenland,  Iceland,  the  Faroe  Islands,  Poonah  and  Ah« 
mednuggar  in  Hindostan,  afford  fine  specimens  of  apophyllite  hi  amygdaloid.  At  Audreasberg,  in 
silver  veins,  traversing  gray-wacke  slate ;  at  Orawicza,  OdklowAi  and  Szaszka  in  Transylvania,  asso* 
dated  with  wollastonite ;  m  Fifeshire,  with  magnetic  iron;  at  Utd  in  Sweden ;  at  Puy  de  la  Piquetti 
in  Auvergno,  in  a  tertiary  limestone,  near  intruded  basaltic  rodcs ;  at  Finbo,  Utd^  and  HallesU, 
Sweden;  ia  the  Tyrol,  near  Frombach;  near  Nertsdiinsk,  Siberia;  in  Australia;  the  Yalen- 
dan  Mines,  Mexico. 

In  America  it  has  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Basin  of  Mines,  Kova 
Scotia,  both  massive  and  crystallized,  presenting  white,  reddish,  and  greenish  colors,  and  asso* 
dated  with  laumontite,  thonuiODite,  and  other  minerals  of  trap  rodai ;  also  at  Ohnta's  oove^  Oupt 


1.  trto 

62-13 

24-71 

6*27 

16*20 

2.  Faroe,  Tiasdiie 

62-38 

24-98 

6-37 

16*20 

8.  Audreasberg 

61-88 

26-86 

4*90 

tmd 

4.            •»           fttt. 

61-78 

2602 

6-10 

1673 

6.  Badauthal,G.=:l-961 

62-69 

26*62 

4-76 

16-78 

6.  Michigan,    G.=2-306 

61-89 

26-60 

6*07 

1600 

7.  Nova  ScotU 

62-60 

24-88 

6*14 

16*67 

8.  L.  Superior,  G.=2-37 

62-08 

26-30 

4*93 

16*92 

9.  Pyteriax,  FinL           (})  62*12 

24*99 

6-76 

16*47 

10.  Bombay 

61*60 

26-08 

6*04 

16-20 
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cPOr,  Ide  Haute^  Swan's  Greek,  and  Oape  Blomidun.  Large  crystals  occur  at  Bergen  Hfll,  N.  J^ 
associated  with  analdte,  pectolite,  stilbite,  datolite,  eta,  some  of  them  3  inches  across.  Itisalao 
found  at  Gin  Oove,  near  Perrj,  Maine,  with  prehnite  and  analdte  in  amygdaloid ;  at  the  Cliff 
mine,  Lake  Superior  region  {t  399) 

Apophyllite  was  so  named  by  Hauy  in  allusion  to  its  tendency  to  exfoliate  under  the  blowpipe, 
tram  aw6  and  ^dXAov,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fish  after  boiling^ 
gave  rise  to  the  name  IchihyopMhalmile^  fh)m  Ix'^ufiah^  and  d«daA^tf$,  eye. 

The  name  khAyoMhaJImUe  (or  i4iMhy(>p}dhatme\  given  in  1800  by  d'Andrada,  has  priority.  But 
d'Andrada's  description  (1.  a)  is  bad  in  all  respects,  answering  much  better  for  pearly  feldspar  or 
adularia,  eyen  the  spedfio  gravity  (2*491)  being  far  out  of  the  way ;  it  affords  some  evidence  that 
he  may  have  drawn  it  from  another  mineral  It  was  therefore  hardly  a  violation  of  the  strictest 
rule  of  priority  that  Hafiy,  who  had  studied  carefully  the  crystallization  of  the  mineral  before  it 
was  known  to  d*Andrada,  should  have  named  it  anew.  Neither  justice  to  d'Andrada,  nor  the  good 
of  scienoe,  requires  that  the  name  apophyliUe  should  now  yield  place  to  the  earlier  one.  The  ear- 
liest analyses  were  made  in  1806  by  Y.  Bose  (Grehlen's  J.,  v.),  andFourcroy  ftVauquelin  (Ann.  du 
lius.,  v.). 

Alt.--Oocur8  altered  to  pectolite  near  Tiezno  on  Monte  Baldo,  along  with  unchanged  crjrstals. 

Artit— Crystals  have  been  obtained  by  Wdhler  from  heated  waters,  and  he  inferred  that  a  tem- 
perature of  180"*  F.  was  necessary  to  the  result  He  stated  that  when  heated  in  water  to  this 
temperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crystallizes  on 
cookng.  Pearly  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
silicate  of  potash  on  plates  of  sulphate  of  lime  (gypsum).  Daubr6e  has  detected  crystals  of  apo- 
phyllite in  the  Roman  works  at  the  hot  springs  of  Plombldres ;  they  were  covered  in  part  witti 
incnuting  and  stalaotltio  hyalite. 


371.  XXDINOTONmi.    MbmL,  Brewster's  Ed.  J.  Set,  ilL  816,  1825.    Antiedrit  BreUh.,  Char 

164^  1832. 

Tetragonal ;  hemihedral.    0  A 14= 145°  69' :  390 

a=0'67473.  Observed  planes  as  in  the  annexed 
figure,  together  with  another  dome  in  the  zone 
J,  having  the  summit  angle  144°.  O  A  1= 
136°  20i',  /A  1=133°  39V,  /Ai=116°26, 
1  A  1,  over  snmmit,=92°  41',  i  A  i,  ib.,  =129° 
8'.     Cleavage:  /perfect.    Also  massive. 

H.=4-4-5.  G.=2-71,  Haid. ;  2694,  Hed- 
die.  Lnstre  vitreous.  White,  grayish-white, 
pink.     Streak  uncolored.    Translucent — opaque.    Brittle. 

Oomp.~0.  ratio  for  1ft,  {^  Si,  tL=  1:4:7:4;  whence,  if  half  the  water  is  baslo^  for  bases,  sflica 
and  water  7:  7:  2=1:1:  f;  and  the  formula  (f(|£[+iBa)*+f  £l)* Si' +  If £[.  Anewdetermi- 
oation  of  the  composition  is  needed.    Analysis:  F.  Heddle  (Phil  Mag.,  IV.  ix  179): 

Si  36-98        £122-63        ]fta  26*84        Ga  ^.        ^a  ^.        fi  12-46=98'91. 

Turner  obtained,  in  an  imperfect  and  incorrect  analysis  (Brewst  Ed.  J.  ScL,  lit  818),  Si  86-09, 
Si  27*69,  Oa  12*68,  £[  18*82,  loss  11*22  supposed  to  be  some  alkalL 

Pyri^  eto« — Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  Aises  to  a  col- 
orless mass.    Affords  a  jelly  with  muriatic  add. 

Obs. — ^Edmgtonite  occurs  in  the  Kilpatrick  HiUs,  near  Glasgow,  Scotland,  associated  with  har- 
motome,  another  baryta  mineral,  and  also  analdte,  caldte,  eta  One  spedmen  obtained  by  Mr. 
Heddle  weighed  2i  ob. 

GhttaliU  of  Thomson  (Min.,  L  328),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is  described 
aa  occurring  in  white  crystals  that  "seem  to  be  regulij-  octahedrons;  at  least  4-Bided  pyramids, 
the  faces  of  which  appear  to  be  equilateral  triangles,  are  visible ;  other,  crystals  aj>pear  to  be 
cubic."  H.=8*5;  G.=2*18;  lustre  vitreous.  Thomson  obtained  (L  c.)  Si  87-01,  il  16*81,  Fe 
0-50,  Ca  28*93,  ]ft  21*26=99*00.  Heddle  states  (PhiL  Mag.,  IV.  ix.  181)  that  it  is  probably  eding- 
tonite  mixed  with  harmotome,  mentioning  that  Thomson's  mineral  came  from  the  same  locality 
with  the  edingtonite,  and  from  the  same  dealer  that  frimished  him  with  the  edlngtonite  for  Idf 
tsalysia. 
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872.  GISMOMDn^.    Zeagonite  Cfiamondi,  Osserr.  Mm.  di  Roma,  1816,  Taedi.  Min.,  xL  16^ 
1817.  Gi8motidinXeonA.,ib.,  168.  QiBmondine.  Abrazite  Brau^^  Instit  G«oL,  iiL  198.  Aiioita 

Orthorhombic.  /a/=93°  41',  0  A  1-1=134°  35' ;  a :  J :  0=1*0664  : 1 : 
1-0146.  1-t  A  1-i,  top,  =89°  10',  /  A  l-i=124°  42',  v.  Lang.  Forms  re- 
fleniblinff  square  octahedrons,  but  made  up  of  the  planes  /and  1-i;  often 
clustered  into  mammillated  forms  with  a  drusj  surface.  Cleavage:  /| 
rather  perfect. 

H. =4-5.  G. = 2*265.  Colorless  or  white,  bluish-white,  grayish,  reddish. 
Lustre  splendent.  Transparent  to  translucent.  Optically  biaxial ;  optic- 
axial  plane  parallel  to  axis  a,  and  angle  very  large,  v.  Lang;  but  usually 
only  confused  appearances  in  polarized  light,  Descl. 

Oomp.—0.  ratio  for  ft,  S,  Si,  d=  1 :  3 :  4^ :  4^.  Formula  perhaps  that  of  ekebergite  phi$  the 
water.    Analysis  by  Marignac  (Adil  Ch.  Phjs.,  III.  ziv.  41): 

Si  86-38  £127*23  Ca  1312  &  2-86  £[2110=100*18. 

Pyr.,  etc* — At  100*  C.  yields  one-third  of  its  water,  and  becomes  opaque.  B.B.  whitens,  in- 
tomosces  much,  and  melts  to  a  milky  glass.    Easily  dissolves  in  adds  and  gelatinizes. 

Obs.~0cours  in  the  leucitophyr,  a  leucitic  lava,  of  the  region  of  Mt  Albano,  south-east  of 
Rome,  at  Capo  di  Bove,  and  elsewhere,  associated  with  p3nroxene,  magnetite,  mellilite,  phiUipsite^ 
wollastonite,  etc ;  also,  according  to  Keungott,  on  the  Gomer  glacier,  near  Zermatt,  in  cavities  in 
a  coarse,  granular,  reddish-brown  garnet-rock,  with  epidote,  caldte,  chlorite,  and  gentbite;  also 
in  the  Yal  di  Noto,  Sicily,  according  to  Scaochi,  in  white  mammillary  ooncretions,  fibrous  within. 

The  name  Zeagoniie  is  rrom  (eu,  to  cook^  and  fiyoyoc,  hourren^  and  was  the  first  name  of  the  species. 
Leonhard  substituted  the  descrlber's  name,  which  it  has  since  held. 

Yon  Kobell  and  Marignac  have  analyzed  crystals  fh)m  the  locality  at  Capo  di  Bove  witli  a  result 
very  different  from  the  above ;  and  it  is  supposed  that  the  crystals  taken  for  the  analyses  were  a 
mixture  of  gismondite  and  phillipsite.  The  crystals  wore,  however,  received  from  the  Italian  min- 
eralogist Medici-bpada.  Credner  examined  a  part  of  the  same  lot  of  crystals,  and  has  described 
and  ^:ured  them  in  the  Jahrb.  Min.  1847,  p.  559 ;  and  the  figures  have  the  twin  forms  (crudibmi 
to  octahedral)  and  stri«d  of  phillipsito.  He  describes  others  that  are  rounded  octahedral,  with 
rough  edges  without  the  Btri»— the  true  gismondite,  aocording  to  most  authors>-but  adds  that 
even-faced  octahedrons  graduate  imperceptibly  into  the  rough,  and  that  all  appear  to  be  one  spe- 
cies. He  consequently  makes  all  the  crystals  orthorhombic,  and  dosely  related  to  phillipeite. 
But  V.  Lang  has  shown  that  the  crystals  are  not  twins,  and  have  the  above  angles  (Phil  Mag., 
IV.  xxviiL  605). 

Von  Kobell  (in  the  Gel.  Anz.  Munchen,  1889)  described  the  crystals  as  tetragonal,  mentioned  the 
twins,  and  published  the  following  analysis.  He  also  places  the  speded  very  near  phUlipsite,  and 
in  his  Geschichte  der  Min.  (p.  487)  he  even  queries  the  identity  of  the  two.  Marignac  also 
made  the  crystals  tetragonal  octahedrons,  with  the  angles  of  basal  edges  92"  30',  and  of  pyram- 
idal US'"  31'.  Analyses:  1,  v.  Kobell  (I  a.  and  J.  pr.  Ch.,  xviil  105);  2,  Marignac  (Ann.  Oh., 
Phya.,  IlL  xiv.  41,  1846): 


§1 

£1 

Ca 

ti 

fl 

42*60 

26-60 

7-60 

6-80 

n*66s=100-06  EobelL 

43  64 

24*89 

6*92 

10*36 

16  06-100-86  Marignaa 

The  0.  ratio  for  the  first  is  near  1:4:  7i:  6;  for  the  second  1:3:6:3^.  These  analyses  are 
sometimes  placed  under  the  name  uagonUe^  as  if  a  third  mineral  existed  at  Capo  di  Bove  distinct 
from  the  phillipsite  and  gismondite.  But  v.  Kobell  holds  that  his  results  give  the  true  composi- 
tion of  gismondite.  L.  Gmelin,  more  than  40  years  ago,  made  a  chemical  examination  that  led 
him  to  refer  gismondite  to  phillipsite.  Marignac  regained  the  mineral  analysed  by  him  (anal  2) 
as  true  phillipsite. 

Certain  pale  bluish  octahedral  crystals  from  Vesuvius,  aflbrding,  according  to  Phillips,  tfai 
terminal  angle  122**  68',  have  been  called  miagcniie^  which  Hansmann  refers  to  ciroon  (UaodK, 
IL  797). 
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878.  OARFHOLTTB.   Eazpholith  TTem.,  Letztes  Ifin-Syit,  10,  43,  1817. 

Orthorhombic.  In  radiated  and  Btellated  tnfts,  and  groups  of  acicnlar 
coTBtalB.  Bhombic  prismB  of  111^  21\  and  eS""  83',  Kenngott,  with  lateral 
edges  tnmcated. 

H.=5— 5-6.  G.=2-935,  Breithaupt ;  2-9365,  Stromeyer.  Lnstre  silky, 
glistening.   Color  pure  straw-yellow  to  wax-yellow.   Opaque.  Very  brittle. 

Oomp^^O.  ratio  for  S,  Si  £[=1  :  1  :  i,  if  the  bases  are  all  sesquiozyd,  as  made  by  ▼.  Hauer; 
giTing  the  formula (^  Stn,  9e)'  Si*+3  £L  Analyses:  1,  Stromeyer  (Untersaoh.,  410);  2,  Stein- 
mami  (Schw.  J.,  xzy.  418) ;  3,  t.  Haaer : 


Si 

£1 

Ua 

9e 

t^ 

Ca 

fi 

HF 

1. 
a. 

3. 

861ft 
37-58 
8616 

28*67 
26-47 
19  74 

19-16 
18-33 
20-76 

6-27 
9-87 

2-29 

0-27 
1-83 

10-78 
11-36 
10-19 

l-47=98-79  Stromeyer. 

=99-96  SteinmamL 

F  1-74= 100-28  Hauer. 

P3rr.,  etc. — In  the  dosed  tube  gives  water,  which  reacts  add  and  attadcs  the  glass  (fluorine)^ 
B3w  swells  up  and  Aises  at  3*5  to  a  brown  glass.  With  the  fluxes  giyes  reactions  for  manganese 
and  iron.   Not  decomposed  by  muriatic  add.    Decomposed  on  ftision  with  alkaline  carbonates. 

Obs.~0ccurs  in  minute  diveigent  tufts,  disposed  on  granite,  along  with  fluor  and  quartz,  in  the 
tin  mines  of  Schladcenwald.    It  was  named  by  Werner  in  allusion  to  its  color,  from  Kdp^s,  straw. 

Yon  Kobell  suggests  that  the  mineral  is  altered  maicellne  (Qeschidite  IiBzl,  677). 


m.  SUBSILICATES. 


374.  AIXOPHANB.  Allophan  Siromeyer,  GeL  Anz.  Gott,  1251,  1816.  Biemannit  BrefOi^ 
HoflEhL  llin.,  iy.  b,  182,  1817.  Elhuyarit  Sack^  Schw.  J.,  Izt.  110,  1882  (announced,  not 
named),  Jahrb.  Min.,  28,  1834  (mentioned,  not  described). 

Amorphous.  In  incrustations,  usualljr  thin,  with  a  maininillary  sur- 
face, and  hyalite-like ;  sometiines  stalactitic.  Occasionally  ahnost  pulveru- 
lent. 

H.=3.  G.=1'86— 1*89.  Lustre  vitreous  to  subresinous;  bright  and 
waxy  internally.  Color  pale  sky-blue,  sometiines  greenish  to  deep  green, 
brown,  yellow,  or  colorless.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal  and  shining,  to  earthy.    Very  brittle. 

Ctomp.— 0.  ratio  for  £l,  fli,  19;  moetly=3  :  2  :  6  (or  5) :  3kl  Si+6fior  £l  ft+6  fi. 

Analyses:  1,  Stromeyer  (IJnters.,  308);  2,  Waldiner  (Schw.  J.,  xlix  164);  3,  Guillemin  (Ann. 
Gh.  Phys.,  zlil  260);  4,  Bunsen  (Pogg.,  zzd.  63);  5,  Berthior  (Ann.  d.  M.,  lU.  iz.  498);  &-9, 
A.  B.  Northooto  (PhiL  Mag.,  IV.  ziiL  388);  10,  Silliman,  Jr.  (Am.  J.  Sd.,  II.  viL  417);  11,  0.  T. 
Jackson  (ib.,  six.  119): 

***        "'        Ca 


1.  Gr&fenthal 

2.  Gersbach 

8.  Firmy,  France 
4.  Friesdorf,  EOwy. 

Beaurais 

H.  Charlton,  ywK 
"  wSbopaque 


5. 

6. 
7. 

a 

9. 
10. 

11. 


"  fvby^ed 

Richmond,  ICass. 
Tennessee 


gi  £1  Ca       fi 

21-92  32-20  0-73  4130, 6u,C8-06,  gyps.  0-62,lPe*  6*0-2 7 =99-88  3 

2411  88-76  85  76,  Cu  2-33=100-95  Waldmer. 

23-76  39-68  35-74,  '*   0  96=99-83  GuiUemm. 

2106  30-87  40-23.  Fe  2-74»  Ca  C  2-39,  Mg  C  2-06  Bun. 

21-90  29-20  44-20,  day  4-7=100  Berthier. 

20-60  31-34  1-92  42'91,  t^  0-31,  C  2-73=99-71  Northcote. 

19-58  87-30  1-86  3919,  ^e  Oil,  C  2*44=99-98  Northcote. 

17-00  39-09  1-60  40*92,  ^e  ^,  C  1-49=100  Northcote. 

17-05  32-88  1  34  40-31,  9e  6  69,  C  1-82=99  99  Northoote. 

22-65  38-77  ---  35*24,  ftg  2-83=99'49  Silliman. 

19-8  41-0  0-6  37-7,  )ii(g  0-2=992  a  T.  Jackson. 
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Tlie  coloring  matter  of  the  blue  Tarietj  is  due  to  traoes  of  ohryBoooQa,  the  green  to  mala^fe^ 
and  that  of  the  yellowish  and  brown  to  iron.  Ailophane  occurs  at  Bichmond,  Mass.,  mixed  iaUr 
matelj  with  pan  of  the  gibbsite  of  that  locality  (Silliman). 

P3rr*,  etc. — ^Yields  much  water  in  the  closed  tube.  B.B.  crumbles,  but  is  infusible.  Giyes  a 
blue  color  with  cobalt  solution.    Gelatinizes  with  muriatic  add. 

Obs. — ^AUophane  is  regarded  as  a  result  of  (he  decomposition  of  some  aluminous  silicate 
(feldspar,  etc.);  and  it  often  occurs  incrustmg  fissures  or  cayities  in  mines,  especially  those  of 
copper  and  Umonite,  and  even  in  beds  of  coaL  It  lines  cavities  in  a  kind  of  marl  at  Grafenthal, 
near  Saalfeld  in  Thuringia,  where  it  was  first  observed,  in  1809,  by  Eiemann,  and  hence  has 
been  called  riemannUe.  Found  also  at  Scbneeberg  in  Saxony ;  at  Gersbach  in  the  Schwarzwald ; 
Petrow  in  Moravia,  in  a  bed  of  Umonite ;  Chotina  in  Bohemia,  at  a  copper  mine  in  alum  slate ;  at 
Friesdorf,  near  Bonn,  in  lignite  (the  elhuyarite,  of  a  brownish  or  honey-yellow  color,  with  G.= 
1*6) ;  Vise  m  Belgium,  in  the  carboniferous  limestone ;  at  the  Ohessy  ccpper  mine,  near  Lyons. 
France ;  in  the  chalk  of  Beauvais,  France,  presenting  a  honey-yellow  color ;  at  New  Charlton, 
near  Woolwich,  in  Kent,  England,  in  old  chalk-pits,  of  amber-yeUow,  ruby-red,  and  nearly  opaque 
white  colors.  In  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  Bichmond, 
Mass.,  forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittle ;  at  the  Bristol  Copper 
Mine,  Ot ;  at  Morgantown,  Berks  Co.,  Fa. ;  at  the  Friedensville  zinc  mines,  Pa. ;  in  the  copper 
mine  of  Polk  Co.,  Tenn. 

Named  from  2AXo;,  otheTf  and  ^ary<u,  to  appear,  in  allusion  to  its  change  of  appearance  under  the 
blowpipe. 

A  yellowish-white  earthy  mineral  from  Komwestheim,  between  Stuttgart  and  LudwidsbuTg, 
with  G.=1'794  and  2*098,  consists  of  ailophane  and  aluminite  in  combination,  and  has  been  called 
Kiead'aktmmiU  (Siliceous  akrniiniie)  by  Groningen  and  OppeL  In  one  of  their  anaUses  they 
obtamed  (Jahresb.  1852,  892,  firom  Wurtemb.  Nat  Jahreshefte,  1861,  189)  gi  13*06,  S  604,  Ai 
42-69,  ign.  89-32=100-01. 

A.  Carolathinb  F.  L.  Sonneiuchein  (ZS.*G.  (3es.,  v.  223,  and  J.  pr.  Ch.,  Ix.  268,  1853).  Amor- 
phous, ynih  a  mammillary  surface,  and  approaching  ailophane  in  the  ratio  of  Si  to  ^  but  con« 
tains  less  water.    H.=:2*5;  G.=  1-515 ;  color  honey- to  wine-yellow ;  subtranslucent. 

Analysis  by  Sonnenschein  gave : 

Si  29-62        Xl  47-26        fi  15*10        01-33        H  0*U        0  5-96=  100. 

Heated  it  affords  water,  which  is  neutral  in  its  reactions ;  at  a  higher  temperature  decrepltatea, 
the  color  darkens,  and  a  black  shining  mass  is  obtained.  B.B.  ignites  without  fiame,  owhig  to 
the  organic  ing^redients  present. 

From  the  coal-bed  of  the  £5nigin-IiOuisa  Mine,  at  Zabrze,  in  Upper  Silesia. 

376.  OOIiIiTBITB.  Das  man  dort  Salpeter  nannte  (fir.  Schemnitz)  FreM^bm,  Lempo's  Mag.t 
X.  99,  1793.  Naturliche  Alaunerde  (fr.  Schemn^ts)  v.  Fichtd,  Min.,  170,  1794;  Ktc^.,  Beiti^ 
I  267,  1795.    KoUyrit  JTortft,  Tab.,  30,  78,  1800 

A  clay-like  mineral,  white,  with  a  glimmering  lustre,  greasy  feel,  and 
adhering  to  the  tongue.     G.=2— 2*15.    H.=l— 2. 

Oomp.— 3fcl*  8i-f-9  fi ;  or  1  of  Allophane+1  of  Gibbsite=[3kl  8i-f  6  fiVhfXl  ftl=Silica  14-14fc 
alumina  48*02,  water  37*84.  Analyses:  1,  Ekproth  (Beitr.,  i.  257);  2,  Berthier  (Ann.  d.  M.,  ii. 
476);  8,  Kersten  (Sohw.  J.,  IzL  24);  4^  J.  H.  and  G.  Gladstone  (PhiL  Mag.,  lY.  xxiiL  461,  1862): 


Si 

^ 

fi 

1.  Schemnitz 

2.  Ezquerra 

3.  Saxony 

4.  Hove 

14-0 
150 
28*3 
14-49 

45-0 
44-5 
42-8 
47-44 

420=101  Klaproth. 

40-5=100  Berthier. 

34-7=100-8  Kersten. 

36-89,  Oa  0-89,  C  0-79=100  Gladstone. 

In  other  spedmens  Gladstone  (L  a)  obtained  firom  8  to  3  p.  a  of  silica,  indicating  a  vaiying 
proportion  of  hydrate  of  iQumina. 

Pyr.,  etc* — Yields  water.  B.B.  infUsible.  Gives  a  blue  color  when  heated  with  cobalt  solu- 
tion.   (Gelatinizes  with  nitric  add.    Does  not  fall  to  pieces  in  water,  or  increase  in  weight 

Obs.— IVom  Ezquerra  in  the  Pyrenees;  near  Schemnitz,  Hungary;  near  Wessenfels,  Saxony; 
at  Hove,  near  Brighton,  England,  in  fissures  in  the  upper  chalk,  of  a  pure  white  oolor  and  veiy 
soft. 

The  name  coOyrium  (coXXtfpcoy)  was  applied  by  the  Greeks  to  the  "Samian  earth;**  Karsten 
Adopted  it  because  the  description  of  this  earth  by  Diosoorides  answers  well  for  the  above  mineral 
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Zt6A.  BiLLNin  Haid.  (Pogg^  IzzriiL  677,  1849)  is  a  related  substance.  Efrrfhy,  wi  jh  H.ssl'S 
—2;  G.=2*574~2*835.    Analyses:  Hutzelmann  and  Karaflat  (Fogg.,  IxzyiiL  676): 

Si  £]  Ag        Ca         a 

1.  22-40        66*40        0*44        <r.        21-18,  t%  "An,  alk.  «r.=100-87  Hutselmann. 

2.  28-63        63*00        1-76      0*88       20-06=99*22  Karaflat 

The  analyses  correspond  to  the  formula  £l^  Si*+9  £[=Silica  24*39,  alumina  64*23,  £[  21 -38b 
The  dillnite  is  the  gangne  of  the  diaspore  of  Schemnitz,  at  a  place  called  Dilln.  Dr.  J.  L.  Smith 
obtained  a  very  different  result  for  a  similar  material  from  the  same  Schemnita  locality,  aa  given 
under  PBOUSRirB  (q.  y.);  and  it  is  probable  that  dillnite  is  a  mixture  of  diaspore  and  kaolinite  or 
pholerita 

376.  SOHRSTTBRITB.    Opalin-Allophan  SchrGtier,  Baumg.  Ztg^  ir.  146,  1887.    Schrotterit 
Cflocker,  Grundr.,  686,  1839.    Opal  Allophane. 

Eesembles  allophane ;  sometimes  like  gum  in  appearance. 

H.=3— 3-6.  G.=1'95— 2*05.  Color  ^ale  emerald-  to  leek-green,  green- 
ish-white, yellowish,  or  at  times  spotted  with  brown.  Translucent  to  nearly 
transparent. 

Oomp^-O.  ratio  for  It,  Si,  fi=4 :1 :  6;  Sl«Si*+80d;  equivalent  to  8  [Si  Si + 6  £r|+ 6  [^d^ 
Of  S  of  allophane  and  6  of  gibbsite.  Analyses :  1,  2,  Schrotter  (J.  pr.  Oh.,  zL  880) ;  3,  J.  w. 
Mallet  (Am.  J.  Sd,  H.  zxyL  79) : 

Si       £l       f e       fi      Ca      Cn      fi 

1.  Styria  11*96    46*30    2*96    86*20    1*30    0-26    0*78=99*73  Schrotter. 

2.  "  11*93    46*28    2*66    86*60     103     0*25     0*48=9814  Schrotter. 

8.  Alabama      (})  10-63    46-48     41-09,  2n  0*77,  te,  iSg  ^.,  5  0*80=99*67  Mallet 

P3rr.,  etc^— B.B.  acts  like  allophane,  but  bums  white.    Decomposed  by  adds. 

Obo. — ^From  DoUinger  mountain,  near  Freienstein,  in  Styria,  in  nests  between  day-slate  and 
granular  limestone;  in  Cornwall;  at  the  Palls  of  Little  River,  on  the  Sand  Mto.,  Cherokee  Co., 
Alabama,  as  an  incrustation  oyer  half  an  inch  thick  and  partly  stalactitic,  resembling  gum  arabic 
when  broken,  having  H.=3'6,  and  G.=1'974. 

37  6 A  SOABBBOITB  Vemon  (PhiL  Mag.,  II.  v.  178,  1829)  is  a  white  clayey  substance,  aUied  to 
schrotterite  in  composition.  It  is  without  lustre,  highly  adhesive  to  moist  surfaces,  and  may  be 
polished  by  the  nail;  H.=2*0;  G.= 1*485?  Composition,  aocordiug  to  an  imperfect  analysis  by 
Vernon  (1.  c.X  Si  10*50,  'M  42*60,  9e  0*25,  £[  46*76.  In  a  second,  equally  imperfect,  he  obtained 
Si  7*90,  ^  42-76,  £[  48*66,  Pe  0*80=100.  Does  not  fall  to  pieces  m  water,  but  increases  m 
weight  It  fills  the  veinings  of  a  sandstone,  which  is  much  marked  with  oi^d  of  iron,  or  df  its 
septaria,  on  the  ooast  of  Scarborough,  Yorkshire,  England. 


n.   ZEOLITE  SECTION. 

ABRAKGEMENT    OF    THE    SPECIES. 

r.  MESOTTPE  GROUP.  Anisometric;  angle /A /near  90*" ;  deaTage  parallel  to  Z  Crystallisa- 
tions often  adcular,  or  Icmg  fibrous  and  radiating;  thomsom'te  sometimeB  in  short  nearly  reo 
tangular  forms,  with  flat  summits,  and  sometimes  foliated,  but  with  a  lesa  pearly  and  mors 
^ssy  surfiioe  than  in  stilbite. 

&  S  Si  A        ]^  Si  A 
B77.  THOMSOiitn  1    8    4    2i         1    1      t  (|0a+iJra]^S],2Si,2^& 

St&  Katioliti  18    6    9  1    H   i  i)      ira,Sl,8Si,2& 

Digitized  by  VjOOQIC 


«S9 


OXYOKET  OOMPOUVDe. 


879.  SoouKnn 

880.  Ellasob 

881.  Mnoms 


&  S  Si  A 

18  6  8 

18  6  8 

18  6  8 


Its  Si  a 

1   1*  *(t) 

1   H  *(t) 

1    14  *(l) 


<\S],8Si,8£[ 

(tCa+i*e),ffl,38l,8« 

(}<ki+ifraXS],8&i,8£[ 


n.  LEYYNITB   GROUP.    HezagonaL    2?  A  2?=  106*  nearij. 

882.  Lurmn  18    6    4  1    li    1  (i)       (Ca,  Jray&X^i^sfti^A 

m.  ANALGITE  OROUP.    Isometrio^  or  elae  orthorhombio  with  /A  J=120*.     a  ratio  fti 
iif  fi»  Si=l:  8 :8,  or  1: 8:  9,    Never  fibroos  or  adoolar. 


383.  AHALcm 

18    8    8 

1    a     i 

Jra,Xl,48i,2ft 

18    8    8 

1   a    * 

ira,S],4Si,a& 

886.  FAUjAsm 

18    8    8 

1   HH 

(iCa+i*ra),ffl,4jSl,8ft 

tV.  CHABAZITB  GBOUP.     Eezagonal,  or  dae  orfborbomUc  with  /A  7=120*.  0.  ntio  fa 
^I^&=:l;3:8;or  1:8:9.    Kever  fibrous  or  Mieiilar.    Not  pearljr  foUated. 

(|Ca+i(ir«,t)),Sl,48i,6fl 
(tCa+»(**,4)X*l,4ai,6a 


886.  Ohabaziti 

1    8 

8    6 

1     2 

H 

387.  QUBLDXITB 

1    8 

8    6 

1    8 

1* 

888.  HXBSaBXLITB 

1    8 

8    5 

1    9 

U 

y.  PHnUFSITB  GROUP.    Orthorhombio;  J  A  /  near  90*.    Often  In  craoiform  twins;  aefti 
flbrooB  or  ackmlar.    Not  pearly  foliated. 


889.  PmLUPsm 


18    8    6 


1    a    li 


(iCa+itXXl,4Si,6fi 


YL  HARKOTOME  GROUP.    Orthorhoinbio;  /A  7=124"- 126*.    Often  in  crudform  trjii; 
never  flbroua  or  adcular.    Lustre  vitreona. 


890.  Habmotomb 


1    8  10    6  1    aiU(i)        £a»X],5Si,6& 


VIL  HYPOSTILBITE  GROUP.    Like  the  meso^Tpea  In  adcular  and  fibrous  ciystallimtiniwmJ 
absenoe  of  pearly  deavage.    0.  ratio  for  ft^  fi^  Si=:l :  8: 9. 

891.  HTFOmiLBin  13    9    6  1    2ili(i)        (iCft+|fra)bSl,4iSl+6fi 

YUL  STILBITB  GROUP.    Orthorhombio  or  monocUnio^  with  an  easy  pear^  diagic»ial  or  hud 
deavage.    0.  ratio  for  A,  ^  Sl=l  :8 :  12. 

892.  SiiLBEn  1    3  12    6  18    1^  (})        0a,S],6Si,6fi 

898.  EpmiLBin  1    8  12    6  1  8    li  (}}  (iCa+iM^6Si,6ft 

394.  HsuLAXDira  1    8  12    6  1  8    li  (I)  Ca,£l,6gi,6£[ 

396.  BBEWSTKBrn  1    8  12    6  1  8    lid)  (}dr+i£aXS],6Sl,6ft 

896.  UOBDEmcB  1    3  18    6  I  HH  (f 0aH-ifraXSl,9Si.6tt 


AffenOix.'^V!.  BuumM.    898.  SAOPAOBim 
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In  the  preceding  table  the  constitttents  of  the  species  are  stated  without  the  arrangement  of 
them  into  formulas.  The  resemblance  to  the  Feldspar  group  in  ozjgen  ratio  seems,  at  firsi 
thought,  to  implj  resemblance  at  least  in  scheme  of  compositioo.  But  it  has  been  observed  (p. 
394)  that  instead  of  unity  or  crystalline  form  and  physical  characters,  as  in  the  Feldspar 
group,  there  is  the  utmost  diyersity.  A  relation  between  the  proportion  of  silica  and  alkali  holds 
through  the  feldspars ;  but  none  exists,  or  could  be  rightly  looked  for,  among  the  varied  groups 
here  brought  together  under  the  name  of  zeolites.  The  water  present  has  produced  the  wide 
divergence  from  the  feldspars ;  and  it  is  therefore  probable  that  this  water  is  in  part,  at  least* 
basic.  This  being  so,  they  may  pertain  to  the  two  divisions  of  UmsUicates  and  Bisilicates.  In 
the  following  table  they  are  arranged  imder  these  heads,  and  formulas  added  to  correspond  with 
this  reference  of  them. 

The  species  of  the  Mesotype  and  Levynite  groups  are  made  TJnisilicateSf  because  they  have  not 
ailica  enough  for  the  blsillcate  type.  Thomsonite  has  the  0.  ratio  for  the  bases  and  si]ica=l+ 
3  :  4=1  : 1,  or  thai  of  a  true  Unisilicate;  and  natrolite,  if  the  water  be  basic,  is  also  unisilicate. 
Further,  the  close  isomorphism  of  tho  several  species  of  the  Mesotype  group  renders  it  probable 
that  they  are  similar  chemically,  and  therefore  sdl  unisilicate. 

The  species  of  the  remaining  groups  have  silica  enough  for  Bisilicates,  and  are  so  arranged  in 
the  following  table.  Yet  those  of  the  groups  3  to  5  have  water  enough  for  Unisilicates,  if  this 
water  be  mainly  basia  Thus  chabazite  and  gmelinite  have  a  unisilicate  ratio,  if  two-thirds  of  the 
water  is  basic ;  and  herscbelite  and  phillipsite,  if  four-fifths.  But  the  facility  with  which  part  of 
the  water  in  these  species  escapes  is  evidence  that  a  considerable  part  of  it,  at  leasts  is  not  basic. 
Chabazite  loses  over  7  p.  c.  of  water,  or  more  than  a  third,  by  simple  exposure  to  dry  air.  For 
other  similar  facts,  see  under  the  species  beyond.  It  is,  therefore,  not  at  all  probable  that  enough 
water  is  basic  to  make  the  species  unisilicate.  In  tho  preceding  table,  the  fraction  written  after 
the  column  of  ^  indicates  the  proportion  of  water  which  is  made  basic  in  the  formulas  which 
here  follow: 


1.  UNISniOATB. 


1.  Thomsonite  (i(f  Oa+iSra)«+f  Xl)*8i»+3f  fl 

NatroUte  (i(|fl+iSa)»+i*l)»  Si» 

Sooledto  ft(*fi+iOa)»+iXl)*8i«+a 

MesoUte  (i(|A+jCa+4*ra)»+iXl)«Si»+fi 


Bllagite 
2.  Lavynite 


Si  1 04 1  (i  (t Oa+lNaa)+f /?Al)a+lia4 
Si|e4|(i(»H,  +  iNaa)+i^Al), 
Si|e4|(ittH,+i6a)  +  i/»Al),+iaq 
Si  I  e*  I  tt(iH,+i(ea,  Na8))+i/?Al),H. 

iaq 
Si|e4|(ittH,+iB)+i/?Al),  +  iaq 

tt»a+i(Ca,]Sra,*5)«+i3tl)«gi«+2aSi|e4|(i(iH,+i(Ba,«))  +  iMl),-i- 

faq 


(i(ffl+|Ca+t*'e)«+iil)«8i»+fi 


2.  BISILIOATE. 


a  Anaksite 
Eadnophite 

Eaujasite 

4.  Chabazite 
Gknelinite 
Herscbelite 

6.  Fhillipaite 
6w  Harmotome 

7.  Hypostabite 

aiStilUte 


ttSra»+fffl)fli«H.lifi 
(i*ra»+f5l)Si*H.lifl 
(ifl+*(Ca,  ^a))*-hi3fcl)8i*H.fifl 

{itt0a+J^a)*+t*l)8i«+4ia 
tt(i0a+*f!ra)*+fXl)8i»+4ifl 
(KfSa+i4)«+fXl)Si«+3ffl 

ttftCa+it)*-hfafcl)Si«+3ia 

(lttfi+i»a)«+i5l)Si»+2|a 


Sie|e,|(ilSra,+tMl)+*aq 
Sie|e,|aNa,+f/?Al)+iaq 
Sie|e,|(iH,+»(6a»Na,))+*Al)+naq 

Si  e  1 0, 1  (i  (Ca,  NaO+t  i?Al)+ li  aq 
Si  e  I  e,  |(i(iea+|Na,)+f  ^Al)  +  liaq 
Sie|0,|(i(fNa,+iK,)+f/?Al)+liaq 

Si  e  I  e,  I  (i  tt  ea+i  Kj+f  0M)+  ij  fi 


Sie|e.|(}(iH,  +  iBa)-hJ/?Al)H.taq 

(4ttfi+t(Ca,]Sra))*+t3kl)Si«+8ia   Sie|e,|(ittH.+t(€a,Na,))+t^Al)+ 

liM 

(i»fi+iCa)»+*3tl)Si*+2fl  Sie|e.|(f(»H,+iea)+i/?Al)+|aq 
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BpifltObite      (i(tfi+i(6a,Jra))»+i3tl)fli»+lifl  Sie|e,|(ittH,+ifi^E.)+i5Ai)4-lai 
Heukndite     (ittfl+iOa)«+iXl)Si»+lifi  fiie|e,|{i(iH,+iea)+i/?Al)-r-*aq 

BrewBterite    ft(tfl+iOfta,Sr))»+iSl)fli«+lifl  Sie|e,|(ittH,+i(Ba,Sr))+i^Al)+ 

0.  Mordenite      (i(Jfl+t(ea.  Jra))»fi5l)&*+ifi   Sie|e,|tt(JH,+i(6a,Na,))+l/?A0+ 

The  term  leolite  was  first  used  by  Oronstedt  in  1756  (Transactions  of  the  Swedish  Academy, 
?qL  xvili.),  for  oertain  minerals  that  fUsed  with  much  intumeseenoe ;  the  word  being  deriyed  fh>m 
<<w,  io  Ixnlf  and  >t6or,  sUme.  Before  the  close  of  the  century  five  subdivisions  had  been  recognized 
by  Werner  and  the  mineralogists  of  his  school:  (1)  Mehiseolith  (mealy  zeolite);  (2)  Fhsriger 
KoHth  or  FoBefrzeoliih  (fibrous  zeolite) ;  these  two  corresponding  to  the  more  modem  mesotype 
(or  uatrolite.  scoledte,  mesolitei  and  thomsonite);  (3)  StrMiger  zeoWh  or  StrMuolWi  (radiated 
eeoUte),  now  stilbite ;  (4)  JUatiriger  eeolith  or  BUUterzeolilh  (foliated  zeolite),  now  heulandite  and 
apophyllite ;  (5)  Wvifelzeoliih  (cubic  zeolite),  now  chabazite  and  analdte.  Moreover,  Kretaaiein^ 
later  coiled  harmotome,  and  FrehnUe  were  regarded  as  distinct  species ;  and  so  also  Lapis  Laauli^ 
which  had  been  ranked  with  the  zeolites  by  Wallerius. 

In  1801  Hauy  gave  the  name  of  Meaoiype^  or  ZeoUie  proper,  to  the  varieties  included  under  the 
first  two  of  the  above  subdivisions,  together  with  apophyllite ;  and  took  a  second  backward  step, 
which  he  never  retraced,  in  uniting  those  of  the  third  and  fourth  in  one  species  under  the  name 
of  Smbiie.    At  the  same  time  he  rightly  removed  AnahirM  from  the  old  Cubic  seolUe, 

In  1803  natrdiiA  was  separated  from  mesotype  by  Klaproth,  and  hence  his  name  should  stand 
for  the  species  so  designated.  In  1813  ScolecUej  and  in  1816  MesoUte,  were  separated  by  Fncha 
and  Gtohlen ;  and  in  1820  Thor/uoniie  by  Brooke.  Hatty's  name  mesotype  is  at  present  restricted, 
or  should  be,  to  a  generic  use  to  indude  the  group  of  zeolites,  vi&,  natrolite,  scoledte,  mesolite. 
and  the  related  specte& 


377.  TH0M80NITB.  Mesotype  pt  K,  Tr.,  1801.  Thomsonite  (fir.  Scotland)  Brooke,  Ann. 
PhiL,  xvL  193,  1820.  Comptonite  (fr.  Somma)  Brewster,  Bd.  PhiL  J.,  iv.  131,  1821.  Meaole 
BertLj  Ed.  Fha  J.,  viL  6,  1822.  Triploklas  Breiih.,  Char.,  1882.  Chalilite  T.  Thomson,  Min, 
L  324,  1836.  Sooulerite  R  i>.  Thomson,  PhiL  Mag.,  in.  zvil  408,  1840.  Ozarkite  (Ar.  Arkan- 
sas) Shep^  Am.  J.  Sd.,  n.  iL  251, 1846.  Karphostilbit  v.  WalL,  Yulk.  Gest,  272,  1853.  Faroe- 
Ute  (=Mesole)  Heddle,  PhU.  Mag.,  lY.  xiii  50,  1857,  xv.  28,  1858. 


1-0117. 


Orthorhombic.  /A  7=90°  40' ;  Oa  l-i=144°  9' :  a ;  J :  0=0*7225  : 1 : 
Observed  planes,  as  in  the  annexed  figure,  with  also  a  very 
low  macrodome,  nearly  coincident  with  O,  having  the 
Bnmniit  angle  177°  35,  Naumann.  0  A  2-1=125°,  viAl 
=134°  40.  Cleavage:  i-i  easily  obtained;  i-l  less  so; 
0  in  traces.  Twins :  cruciform,  having  the  vertical 
axis  in  common,  and  ii  of  one  part  coincident  with 
M  of  the  other ;  one  of  the  pair  of  prismatic  planes  in 
each  broader  than  the  other.  Also  columnar,  structure 
radiated ;  in  radiated  spherical  concretions ;  also  amor- 
phous and  compact. 

H.=5— 5-5.  G.=2-3— 2-4;  2-35— 2-38,  fr.  Seeberg, 
Zipjje ;  2*357,  fr.  Hauenstein,  llamm.  Vitreous,  more  or 
less  pearly.  Snow-wnite;  impure  varieties  brown.  Streak  uncolored.  Trans- 
parent— translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Double 
refraction  weak ;  optic-axial  plane  parallel  to  0 ;  bisectrix  positive,  norma} 
to  iri ;  divergence  82° — 82^°  for  red  rays,  from  Dumbarton ;  DescL 


^^ 
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Vtar^^L  Ordinary,  (a)  In  regular  crystals,  nsuaDy  more  or  less  rectangular  in  outlii^.  (f) 
(n  slender  prisms,  often  vesicular  to  ra<&ated.  (c)  Radiated  fibrous,  {d)  Spherical  concretions, 
eonsisting  of  radiated  fibres  or  slender  crystals,  (e)  Massive,  granular  to  Impalpable,  and  white 
to  reddish-brown. 

2.  McMole  {Ihrdclite  of  Heddle),  the  orighial  firom  FarSe,  occurs  in  spherical  concretions,  con- 
sisting of  lamellar  radiated  individuals,  pearly  in  cleavage.  The  component  crystals  gave 
Heddle,  for  a  vertical  prism,  127"  20',  which  is  within  8'  of  the  corresponding  angle  in  Uionison- 
ite ;  and  Desdoizeauz  regards  the  two  as  optically  identical  It  occurs  with  mesoUto  and  apo- 
phyllite,  and  probably  owes  its  slight  excess  of  silica  to  mixture  wiih  the  former  of  these  minerals. 
or  else  with  free  silica.    Mesole  was  long  sinoe  referred  to  thomsonite  by  Haidinger. 

ScoulerUe  B.  D.  Thomson,  from  Port  Rush,  Antrim,  is  mesole  in  structure.  It  has,  Dr.  Thorn* 
son  observes,  "  the  same  composition  as  thomsonite,  with  only  (according  to  an  analysis  by  & 
D.  ThomRon)  rather  less  alumina,  and  6^  p.  a  of  soda.    The  analysis  has  not  been  pubhshed. 

8.  ChaldiU  Thomson,  is  a  compact  variety,  of  a  reddish-browu  color,  from  the  Donegore  Mts., 
Antrim.  Thomson  described  it  in  his  Mineralogy  (i.  324)  as  haviug  &= 2*262,  and  as  containing 
0  p.  a  of  sesquioxyd  of  iron  (most  improbable  with  so  low  sp.  gr.).  In  the  FhiL  Mag.  for  1840 
(xviL  408),  he  describes  apparently  the  same  brown  "uncrystallized"  mineral  as  having  G.=2'29, 
with  '*  the  same  constitution  as  the  KUpatrick  thomsonite,  according  to  an  analysis  by  B.  J>, 
rhomson  "—an  analysis  not  published.  He  gives  the  locality,  Ballimouy,  Antrim.  Yon  Hauer 
analyzed  tho  chalilite,  and  found  considerable  magnesia  with  on^  a  trace  of  iron.  Greg  ^  Lett» 
tfom  observe  (Min.,  1 60)  that  the  sanUeriie  graduates  into  the  compact  chalilite.  In  view  of  the 
facts,  it  can  hardly  be  doubted  that  it  is  impure  thomsonite. 

OzarkUe  is  a  massive  thomsonite,  as  shown  by  Smith  and  Brush,  either  granular  or  compact^ 
and  of  a  white  color,  with  G.=2'24. 

Comp.— 0.  ratio  for  ft,  fi,  Si,  1^=1 :  3  :  4  :  2i;  corresponding  to  2  Si,  £l,  (}  Ca+il^a),  2i£[= 
tiilica  36*9,  alumina  31*6,  lime  12*9,  soda  4*8,  water  18*8=  100.  Analyses:  1,  Berzelius  (Jahresb., 
ii  96);  2,  Rammelsberg  (J.  pr.  CL,  lix.  34»);  3,  Betzius  (Jahresb.,  iv.  164);  4,  Zippe  (Verb. 
Gea.  Mus.  Bohm.,  v.  39.  1836);  6,  6,  Rammelsberg  (Pogg.,  xlvi  288);  7,  Melly  (Bib.  Univ.,  N. 
B.,  XV.  193);  8,  Rammelsberg  (J.  pr.  Ch.,  lix.  348);  9,  10,  Smith  A  Brush  (Am.  J.  Sci.,  II.  xvl 
60);   11,  12,  Waltershausen  (Yulk.  Gkst,  272,  277): 


1.  Kflpatrick 

2.  Dumbarton 
8.  Faroe 

4.  Seeberg,  OompL 
6.        '*  " 

6.        "  " 

*l.  Elbogen 

8.  Hauenstelu 

9.  OzarkUe 

10.  " 

11.  OarphastiUnte 

12.  Gtydopean  L 


Si        £l  Ca  ffa  £       a 

88*30  30-70  13-64  4'58     13-10 

3809  81*62  12*60  4*62     13*40 

39*20  30*06  10-68  811  13*40, 

38-26  32-00  11*96  663      11*50: 

38*73  80*84  13*43  3*86  0*54  13*10: 

88*77  31*92  11*96  4*54  12*81: 

3700  81*07  12-60  6*26      12*24: 

89*63  31*26  7*27  8*03      18-30: 

36*86  29-42  13*96  8*91      13*80, 

87*08  31*13»  13*97  8*72     13*80= 

39-28  29-60  12*38  409  0*38  18*23, 

39*86  31-45  13*83  6*30  100  11*39= 


100*  17  Berzelius. 
=  100-20  Rammelsberg. 
PeO*6=:I01*84RetKius 
=  100-24  Zippe. 
=  100*49  Rammelsberg. 
=  lOORamm.    G.=2*37. 
=99-16  MeUy. 
=99*48  Ramm.     G.=2*867. 
Pe  1-55=99  48  a  &B. 
=99*70  Smith  &  Brush. 
Mg0*13,  Fe  1*49=100*48  W. 
=  102*33  Waltershausen. 


The  following  are  analyses  of  Miaaole:  1,  Berzelius  (Jahresb^  iiL  147);  2,  8,  Hlsmger  ^.,  v. 
217,  XX.  214);  4^  Thomson  (Ed.  N.  Phil  J.,  xvil  186);  6-7,  Heddle  (La);  8,  v.  KoboU  (J.  pr. 
OBh.,  xcviiL  136);  9,  How  (Ed.  N.  PhiL  J.,  it  viii  207,  1858);  10,  0.  C.  Marsh  (priv.  contrib.): 

Si        £1        C 


1.  Fkroe 

2.  Annaklef 
8.  " 

4.  Bombay 
6.  Storr 

6.  Portree 

7.  Uig 

8.  Iceland 

9.  B.  ofFundy 
10.  0.  BlomSdon 


42*60 
42*17 
41-62 
42*70 
41*32 
41-20 
43-17 
41-00 
41*26 
41*64 


2800 
2700 
26-80 
27*50 
28*44 
3000 
29-80 
Sl-66 
29-60 
80-62 


11*43 

9*00 

8*07 

7-61 

11-54 

11*40 

9*82 

10*73 

11*71 

9*21 


6-63 
1019 
10*80 
7-00 
6-77 
4-38 
6*33 
4*60 
6*29 
4*96 


12*70; 
11*79: 
11-79 
14*71 
13-26: 
13-20: 
12-40: 
12*11: 
12*73: 

18*11, 


100*36  Berzelius. 

100*15  Hisinger. 
=98*99  Hisinger. 
=99-52  Thomson. 
=  100*33  Heddle. 
=  100*18  Heddle. 
=100*02  Heddle. 
=  10000  KobolL    a.=2*17. 
=  100-69  How. 
&  0-44=99-87  Marsh. 


O.  ratio,  according  to  Berzelius,  1:3:5:}.    1  :  8  :  4^  :  2^  oorresponds  better  with  aiUL.  1^ 
5,  6^  8^  and  this  varies  but  little  finom  the  oompositloQ  of  thomsonite. 
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4:26  OXTGESr  OOMPOITimB. 

Dr.  Thomson  fotind  for  hlB  chdliUie  (L  a),  Si  86*56,  £l  26*20,  Pe  9*28,  Ca  10*28,  l^a  2^2, 1^ 
16-66=101-70.  Yon  Haner  obtained  (Jahrb.  G.  Beichs.,  1868)  gi  88*56^  £l  27-71,  l^e  tr^  Mg  6*85, 
Ca  12*01,  a  14*82. 

The  Hauenstein  mineral  (formerly  called  mesolUe  of  Hanenstein)  occurs  mixed  with  natrolit«^ 
and  this  accounts  for  the  results  of  Freissmuth's  analysis  (Sohw.  J.,  xzy.  425),  which  dlfier 
widely  from  Rammelsberg's  later  results  (anaL  8). 

Pyr.,  etc.— The  Mittelgebirge  mineral  changes  but  slightly  in  moist  or  dry  air,  according  to 
Damour;  after  two  hours  at  280°  G.  it  loses  6*1  p.  c,  and  very  slowly  regains  the  water  lost  1l 
the  open  air,  the  loss  being  reduced  to  1*5  p.  o.  after  forty  hours.  At  a  red  heat  the  loss  is  13*3 
p.  a,  and  the  mineral  becomes  fused  to  a  white  enamel  B.B.  ftises  with  intumescence  at  2  to  a 
white  enamel    Gelatinizes  with  muriatic  add. 

Obs.— Found  in  cavities  in  lava  and  other  igneous  rocks;  and  also  in  some  metamorphic  rocks, 
with  ebdolite. 

Thomsonite  occurs  near  Kilpatrick,  and  at  Kilmalcolm  and  Port  Glasgow,  Scotland,  in  amygda- 
loid; in  the  lavas  of  Somma  (compUmite) ;  in  basalt  at  the  Pflasterkaute  in  Saze  Weimar ;  at  See* 
berg  and  elsewhere  in  Bohemia,  in  the  cavities  of  clinkstone ;  in  tiie  Cyclopean  islands,  Sicily, 
with  analcite  and  phillipsite ;  in  Faroe ;  in  phonolite  at  Hauenstein ;  in  Uungaiy,  near  Schem- 
nitz;  the  Tyrol,  at  Theiss;  at  Monsoni,  Fassa;  in  straw-yellow  needles  (carphoMiU)  at  tho  Beni- 
flord,  IcoJand,  G.=2-362. 

Long,  slender,  prismatic  crystallizations,  of  a  grayish-white  color,  are  obtained  at  Peter's  Point, 
Nova  Scotia,  where  it  is  associated  with  apophy11ite»  mesotype,  laumontlte,  and  other  trap  min- 
erals; fibrous  radiated  and  amorphous  {ozarJM)  at  Magnet  Gove,  in  the  Ozark  Mts.,  Arkansas,  in 
cavities  in  elseolite  (from  the  alteration  of  which  it  has  apparently  resulted),  with  slender  prisma 
of  apatite. 

Meaole  is  from  the  cave  of  Nalsoe,  island  of  Faroe;  Disco  I.,  Greenland;  Annaklef,  Sweden;  a 
hw  miles  west  of  G.  Blomidon,  Bay  of  Fundy,  near  the  small  village  of  Ft.  Ghsorge. 

On  twin  crystals,  see  H.  Guthe,  14th  Jahresb.  Ges.  Hannover,  Jahrb.  Min.  1866,  479. 

FlOBOTHOiiSONiTB  MeneghifU  db  Bechi  (Am.  J.  ScL,  IL  ziv.  63,  1852).  Like  thomsonite  Ia 
Ibrm,  and  near  it  in  composition.  The  soda  is  replaced  by  magnesia,  and  possibly  as  a  result  of 
alteration.  Occurs  in  radiated  masses,  laminated  in  struoture,  and  cleaving  with,  equal  ease 
parallel  to  two  sides  of  a  rectangular  prism;  H.=5;  G.=2*278;  lustre  pearly;  white;  trans- 
parent in  small  fragments;  very  fragile. 

00MP.-(Ca,]S[g)»§i-h2i  *l5i+4ifi,Bechl  Analysis:  Si 40*36,  il  81*25,  Sg  6  26,  Ca  10*99, 
Ka,  1^  0-29,  ^  10*79=99-04.  B.B.  fHises  to  a  white  enamel,  with  intumescence.  Dissolves  in  cold 
adds  and  gelatinizes.  Occurs  with  caporcianite  in  the  gabbro  rosso  of  Tuscany.  The  name, 
from  9iKp6i^  bittetf  and  thomsonite.  alludes  to  the  magnesia  present 

378.  NATROLTTE.  Zeolit  pt,  Zeolites  crystaHisatus,  pnsmaticus,  capillaris  (ft.  Giistafsberg\ 
OrofuLf  Min.,  102,  1768 ;  Z.  albus  fibrosus,  capillaris,  eta  (fir.  Iceland  and  Gustafsb.),  v.  Bom, 
Idthoph.,  46,  1772 ;  <fe  Lisle,  Grist,  1772,  1783.  Mehl-ZeoUtb,  Fasriger-Z.,  Wem.,  Ueb.  Gronst, 
243,  1780;  Faserzeolith,  Kadelzeolith,  Wem.  Mealy  Zeolite,  Fibrous  Zeolite,  Needle  Zeolite. 
ZeoUte,  Mesotype,  pt,  K,  Tr.,  iil  1801.  NatroHth  (fir.  Hogau)  Klapr.,  N.  Schrift  Nat  Ges. 
Ft,  Berlin,  iv.  243,  1803,  Beitr.,  ▼.  44,  1810.  Hogauit  Sdb^  Schrift,  ib.,  395.  Natrolite  iZ, 
Oours  de  Min.,  1804,  Lucas  TaU.,  i  388,  1806.    Natron-Mesotype.    Soda-Mesotype. 

Erokalith  (Grocalite)  (fr.  Felvatasa)  EstiteTf  Min.,  ii,  pt  2,  659,  1797.  Beigmannit  (fr.  Frieder- 
icksvfim)  Schumacher,  Vers.  dSa.  Foss.,  46,  1801.  Spreustein  Wem.,  1811,  Ho£fhL  Min.,  ii  b 
303,  1812.  RadioUth  Emark,  Hunefeld,  Schw.  J.,  H.  361,  1828.  Brevicit  (fr.  Brevig)  /*. 
Sirdm,  Jahresb.,  xiv.  1884.  Lehuntite  Thomson,  Min.,  I  338,  1886.  Eisen-Natrolith  C.  Bergc 
fTiann,  Pogg.,  bccziv.  491,  1851 ;  Iron-Natrolite.  Savite  Meneghini,  Am.  J.  ScL,  II.  ziv.  64, 1852. 
Gahiktit  BaicL,  Eenng.  Ber.  Ak.  Wien,  ziL  290,  1854,  zvl  157,  1855.  Fargite  Meddle,  Phil 
Mag.,  lY.  ziiL  50,  1857.    Palno-Natrolith  Scheerer,  Pogg.,  cviil  416,  1859. 

Orthorhombic.  7a  7=91^,  0  A  l-t=144^  28' ;  a:h:  c=0'3682S  :  1  : 
1-0176.  Observed  planes:  prismatic,  /,  i-i;  octahedral,  1,  1-flf  (a?),  3-1 
(between  1  and  i-t).  /A  ^=134:°  30',  1  A  1,  ov.  aj,=143^  20',  adj.= 
U2°  40',  /A  1=116^  40',  X  A  flj=146^  28',  1  A  3-5=153°  80'.  CryBtali 
Qsuallj  slender,  often  acicalar ;  frequently  interlacing,  divergent,  or  Btel* 
late.    Also  fibrous,  radiating,  massive,  granular,  or  compact. 
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HTDBOUS  SILICATES,  ZEOLITB  SECTTIOK. 


42'/ 


H.=6-6-6.      G.=217— 2-25;    2249,    Bergen    HiU,  »»« 

Brush.  Lustre  vitreous,  sometimes  inclining  to  pearly, 
especially  in  fibrous  varieties.  Color  white,  or  colorless ; 
also  grayish,  yellowish,  reddish  to  red.  Streak  uncolored. 
Transparent — ^translucent.  Double  refraction  weak  ;  op- 
tic-axial plane  i-l;  bisectrix  positive,  parallel  to  edge 
T/I;  axial  divergence  94° — 96^,  red  rays,  for  Auvergne 
crystals ;  95**  12'  lor  brevicite ;  Descl. 

Oomp.— O.  ratio  for  ft,  fi,  fli,  tt=l :  8  :  6 :  2;  correaponding  to  8  &, 
Xl,]?Ja,2fl=Silioa  47-2,  alumina  27-0,  soda  16-3,  water  9-5=100. 

Var. — 1.  Ordinary,    Commonly  eiUier  (a)  in  groups  of  slender  colorless 
prisms,  often  adoular.  with  /a  7=91*',  Haid.,  91    36,  G.  Rose,  and  1 A  1= 
143'  20',  Haid,  144'  40',  G.  R.,  143*'  33',  Phillips;  or  (6)  in  fibrous  divergent 
or  radiated  masses,  vitreous  in  lustre,  or  but  slightly  pearly  (these  radiated  forms  often  resem- 
ble those  of  thomtonite  and  pectolite) ;  often  also  (c)  solid  amygdules,  usually  radiated  fibrous, 
and  somewhat  silky  in  lustre  within ;  and  (d)  rarely  compact  massive. 

OalacUte  is  ordinary  natrolite,  occurring  in  colorless  acicular  crystallizations  in  southern  Scot> 
land,  instituted  as  a  species  on  an  erroneous  analysis.  FoargUe  is  a  red  natrolite  from  Glen  Farg 
(ani^  24),  containing,  like  galactite,  about  4  p.  c.  of  lime. 

BergmanniU  (=  spreiuiein^  brevicite^  rcuUofitey  pakeo-natrolUe)  is  natrolite  fVom  the  zircon-syenite 
of  southern  Norway,  near  Brevig,  on  the  Langesundflord,  occurring  fibrous,  massive,  and  in  long 
prismatic  crystallizations,  and  from  white  to  rod  in  color,  /a  /=91'',  G.  Rose;  90"  54',  Kenu- 
gott;  and  1  A  1  =  142'  55',  G.  Rose,  143'  26',  Kenngott;  and  1  A  1,  side,  =142'  49',  Kenng.  The 
reddish  varieties  are  impure  from  mixture  with  disseminated  diaspore,  as  shown  by  Scheercr,  and 
hence  the  variations  from  natrolite  in  composition.  The  radiolite  is  in  radiated  masses,  and  com- 
pact fibrous  nodiUes,  of  a  grayish  color,  from  Eckefiord,  having  G.= 2*27 5— 2*286.  The^io  miner- 
als result  from  the  iteration  of  eheolite,  cancrinite,  and  oligodase,  according  to  Blum  and  SiB- 
mann  &  Pisani  The  planes  3-d  occur  on  brevicite  (G.  Rose).  Grocaliie^  fh)m  the  Ural,  is  a  red 
seolite,  identical  with  the  bergmannite  of  Laurvig ;  occurs  in  small  amygdules^  and  is  fibrous 
or  compact 

SavUs^  according  to  Sella's  crystallographio  and  other  observation^  (N.  Gimento,  1858X  is  noth- 
ing but  natrolite,  occurring  in  slender  colorless  prisms  of  the  same  angles.  Sella  found  /a  /= 
91  ,  /A  ^=11«'  35',  i  A  i,  macr.,=143*'  10'.  Xt  comes  fh>m  a  serpentine  rock  at  Mt  Oaporci- 
ano,  Italy,  and  specimens  are  ordinarily  not  pure  from  serpentine.  Meneghmi  states  that  H.= 
8*5  and  G.=2'45.    See  for  composition  below. 

2.  Iron^nalroUte  (Eisennatrolith  Bergm,)  is  a  dark  green  opaque  variety,  either  crystalline  or 
amorphous,  in  whidi  a  fourth  of  the  alumina  is  replaced  by  sesquioxyd  of  iron  (anaL  30);  it  has 
H.=5;  G.= 2*353.    Occurs  with  the  Bre>-ig  brevicite. 

Analyses:  1,  Elaproth  (Beitr.,  v.  44);  2,  Fuchs  (Schw.  J.,  viiL  858,  xviil  8);  3,  Riegel  (Jhrb. 
Pharm.,  xiiL) ;  4,  5,  Fuchs  (L  a) ;  6,  Thomson  (Min.,  L  3 1 7) ;  7,  v.  Kobell  (J.  pr.  Ch.,  xiii.  7);  8,  0.  G. 
Gmelin  (Fogg..  Ixxxi.  811);  9,  10,  Scheerer  (Fogg.,  Ixv.  276);  11,  Sieveking,  12,  Scheerer  (Fogg., 
cviii.  433);  13,  Scheerer  (Fogg.,  Ixv.  276);  1^  Souden  (Fogg.,  xxxiil  112);  15,  16,  K6rte(,G. 
Boae's  Min.  Syst,  1852.  96);  17,  Michaelson  ((Efv.  Ak.  StockhoUn,  1862,  505);  18,  HlasiweU 
(Kenng.  Uebers.,  1858,  72);  19,  Yatonne  (Ann.  d.  11,  Y.  xiL  684);  20,  v.Hauer  (Ber.  Ak.  Wien, 
xii  290);  21-27,  Heddle  (Phil.  Mag.,  IV.  xl  272);  28,  Brush  (Am.  J.  Sci.,  XL  xxxL  865);  29, 
G.  A.  Joy  (Ann.  Lya  N.  Y.,  viii  122);  30,  0.  B^^gemann  (la);  31,  R.  D.  Thomson  (Thomson's 
IfiiL,  L  338);  32-34>  0.  a  Marsh  (priv.  oontrib.): 

Si      Si    Fe     da    ]»a     «:     lac 


l.H6p« 

48*00 

24*25 

1*75 

16-60 

9-00=99*50  Klaproth. 
8-88-99*16  Fuchs. 

47-21 

25*60 

1-35 

16*12 

£    " 

4805 

25-80 

2-10 

16-76 

9-00=100*70  RiegeL 

4b  Auyergna,  cfysL 

47*76 

25  88 

16*21 

9-31  =99*16  Fuchs. 

6.  Tyrol,  ;S&nm« 

48*68 

24*82 

0*21 

16-69 

9-60=98-95  If^ichs. 

6.  Antrim,  cryst 

47*56 

26-42 

068 

1-40 

14-93 

10-44=101-33  Thomson. 

7.  Greenland,  massive 

46*94 

2700 

— — 

1-80 

14-70 

9*60=10004  KobelL 

8.  Laurvig,  NairoliU 

48-68 

26-37 

.— 

1600 

0-36 

9*66=100-95  GmeUn. 

9.  Bergmannite,  red 

47-97 

26-66 

0-73 

0-68 

14-07 

<r. 

9-77=99-88  Scheerer. 

10.            "           vMe 

48*12 

26*96 

022 

0-69 

14-23 

<r. 

10-48=100-7  Scheerer. 

11.  Brevig,  JQsrgp7?^  whUe 

47*16 

2613 

0-63 

0-53 

16-60 

9-47=99-42  Sieveking. 

la.      •*      **      fwi 

44*50 

80-06 

0  98 

0*83 

18*62 

9-98=99*81  Scheerer. 
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18.  B<kUoi»ie 

48*38 

26-42 

0-24 

0*44 

18-87 

1-64 

9*42=100*81Siiieeier. 

14.  BroTig,  J^wtcOf 

48-88 

28*39 

6-88 

10-32 

9*63,  JIg  0-21-^99-81  a 

15.      •• 

48-32 

26-24 

tr. 

16-97 

9-47=100*00  Korte. 

16L       "            " 

48-60 

26-06 

—  — . 

ir. 

16-49 

9-29= 100-33  Korto, 

17.       "            " 

47-78 

26-04 

063 

2-22 

13-37 

0*40 

10  24=100-65  MichaelaoQ 

18.  Fassa,  H. 

48-34 

27*43 

3*60 

9-00 

lt)-30,  Mg  0-4(»,  hygr.  fi 
0-90=99-97  HlasiweU 

19.  Algeria 

46-60 

26-30 

0-73 

16-20 

1100=99*78  Vatonne. 

20.  Biahopt,  CfaXadUe 

46-99 

26-84 

4-36 

9-68 

0-46 

10*56^  fi[  (100**)  0-49= 

99-37  Haner. 

21.      "               "      w. 

47-60 

26-60 

0-16 

16-86 

9-56=99-78  Heddle. 

22.      "               «      nft. 

47-76 

27-20 

0-93 

14*28 

9*56=99-72  Heddle. 

23.  Glenfarg,       '' 

48-24 

27*00 

082 

14-82 

9-24-100*12  Heddle. 

24.       "                "      f«d 

47-84 

27-11 

4*31 

11'3U 

10-24=100-81  Heddle. 

25.  Campsie  H.,  " 

47*32 

27-86 

2-63 

18*a6 

10-39=101*06  Heddle. 

26.  KUpatrick,    " 

48-03 

26*26 

0*86 

2*31 

13-98 

9*72,  Sig  0*40=100-66  H. 

27.  Dumbarton,  '* 

46*96 

26-91 

3-76 

12*83 

9-50=99*96  Heddle. 

2S.  Bergen  Hill 

47-81 

26*77 

0-41 

16-44 

0*86 

9-84=100-12  Brush. 

29.  New  York 

47-04 

26*76 

14-66 

10-99=99-36  Joy. 

80.  Irm-KairoUie 

46*64 

18*94 

7*49 

14-04* 

9-37,  ]^e  2-40,  liTn  0*55 
=99*33  Bergemann. 

Al.  LehvniUe 

47-88 

24*00 

1-62 

13-20 

13*60-99-65  Thomaon. 

62,  Two  lalanda,  N.  a 

46-84 

27*19 

0-24 

14*89 

1-60 

9-79=100*45  Marsh. 

88.  a  BlomidoD,  N.  a 

46-74 

28-38 

0-27 

14-28 

1-16 

10-11=99-89  Marsh. 

34.  Bergen  Hm 

48*43 

26-96 

0-49 

1309 

1-06 

9-71=99-74  Marsh. 

•  WlthaUttlepoUah. 

Scheerer  has  shown  (Pogg.,  ovUl  416)  that  the  bergmannite  and  breyicite,  when  of  a  red  or 
reddish  color,  contain  4  to  7  p.  a  of  diaspore  (a  kind  oontaining  some  iron).  The  specimen  for 
anaL  12  contained  6|-  p.  c.;  and,  allowing  for  this,  the  analysis  becomes  6i  47*47,  3il  26*88, 
Pe  0*60,  Oa  0*88,  ^a  14*42,  fi  9-61=99-81.  This  fact  explains  the  discrepancies  in  other 
analyses. 

SaviU:  afforded  Bechl  (L  cj  fli  4917,  Xl  19  66,  fig  13*50,  l^Ta  10-52,  ti  123,  fi  6-67=100-67. 
Sella  suggests  that  the  magnesia  may  come  from  the  associated  serpentine. 

Pyr.,  etc. — The  Auvergue  natrolite  undergoes,  according  to  Damour,  no  loss  in  dried  air.  At 
240*'  0.  it  loses  nearly  all  its  water  and  becomes  mUky  and  opaque ;  and  if  afterward  exposed  to 
tlie  free  air,  it  regains  all  it  had  lost,  excepting  its  transparency  and  firm  texture ;  if  again  heated, 
it  loses  its  water  at  about  90**  0.  In  the  closed  tube  whitens  and  becomes  opaque.  B.B.  fuses  quietly 
at  2  to  a  colorless  glass.  Fusible  in  the  flame  of  au  ordinary  stearine  or  wax  can^e.  Gelatinizes 
with  adds. 

Oba. — Occurs  in  cayitiea  in  amygdaloldal  trap,  basalt,  and  other  igneous  rodcs ;  and  sometimes 
in  seams  in  g^nite,  gneiss,  and  syenite.  It  is  found  in  the  graustein  of  Aussig  and  Tcplits  in 
Bohemia ;  in  fine  crystals  at  Puy  de  Marman  and  Puy  de  la  Piquetto  in  Aurergne ;  at  Alpstein, 
near  Sontra  in  Hesse ;  Monte  Baldo,  Tyrol ;  Fassathal,  Tyrol ;  Kapnik  in  Hungary ;  Dellys  in 
Algeria ;  Hogau  in  Wurtemberg  (the  Faserzeolith  W.\  in  yellowish  radiated  masses ;  etc.  In 
red  amygdules  (crocalite)  in  amygdaloid  of  Ireland,  Scotland,  and  the  Tyrol ;  the  am^;daloid  of 
Bjshoptown  (galactite),  adcular  crystals,  several  inches  long ;  at  Glen  Farg  in  Fifeshire ;  in  Dum- 
bartonshire ;  in  Benfrewshire ;  at  Qlenarm  in  the  county  of  Antrim ;  at  Port  Bush ;  and  at  Ma- 
gee  Island,  near  Lame,  Ireland. 

In  North  America,  natrolite  occurs  in  the  trap  of  Nova  Scotia,  at  Gkites'  mountain.  Gape  d*Or, 
Swan's  Greek,  Gape  Blomidon,  Two  Islands ;  at  Bergen  Hill,  N.  J. ;  sparingly  at  Chester,  Gt ;  at 
Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native  copper ;  also  on  New  York  Island. 

Named  liesoiype  by  Haiiy,  from  fii<raf,  middlej  and  Hng^  type,  because  the  form  of  the  crystal-^ 
in  his  view  a  square  prism— was  intermediate  between  the  forms  of  stilbite  and  analcite.  ^• 
troliie,  of  Elaproth,  is  from  naircm,  9oda;  it  alludes  to  the  presence  of  soda,  whence  also  the  name 
9odihmeaoitype,  in  contrast  with  scolecito,  or  UtM-meaotype.  Schumacher's  name  bergmannUe,  after 
Bergmann,  dates  from  the  same  year  (1801)  with  Hauy's  meaotype, 

Alt. — Occurs  altered  to  prehnite.    Iron-natrolite  is  probably  an  altered  variety. 


879.  BOOLBOITB.  Skolesit  Cfehkn  4b  Fkieha,  Schw.  J.,  viiL  861,  1813.  Mesotype  pL 
Fibrous  ZeolHe  pt  Lbne-Mesotype.  Poonahlite  JBtraoibB^  PhU  Mag.,  x.  110^  1881.  Pimalilii 
Ornn. 


Digitized  by 


Google 


HTDB0U8  8ILI0ATE8,   ZBOLITB  SBOnOK. 


430 


393 


MonocUnic.  C=zSr  6\  I A  7=91^  36',  0  A  14=161^  16i' ;  a:h:  e^ 
0-3485  :  1  :  1-0282.  Observed  planes :  0 ;  prismatic,  /, 
£4,  i-i  (only  as  composition-face),  i-2 ;  hemidome,  14 ; 
hemioctahedral,  1,  -1, 3.  1  A  1=144°  40',  -1  A  -1=144° 
20',  7  A  1=116°  27',  /A  -1=143°  28',  U  A  1=107°  40', 
i4  A -1=107^  56'.  Crystals  long  or  short  prisms,  or 
acicular,  rarely  well  terminated,  and  always  compound. 
Twins :  composition-face  iri  (orUiod.) ;  strise  on  ^-^  meet- 
ing along  a  vertical  line  in  an  angle  of  24°  to  26°,  the 
lines  converging  downward  on  the  implanted  crystals. 
Cleavage :  7nearly  perfect.  Also  in  nodules  or  massive ; 
fibrous  and  radiated. 

H.=5— 5-5.  G.=2-16— 2-4.  Lustre  vitreous,  or  silky 
when  fibrous.  Transparent  to  subtranslucent.  Pyroelectric,  the  free  end 
of  the  crystals  the  antilogue  pole.  Double  refraction  weak ;  optic-axial 
plane  normal  to  i4;  divergence  53°  41',  for  the  red  rays;  bisectrix  nega- 
tive, parallel  to  i4 ;  plane  of  the  axis  of  the  red  rays  and  their  bisectrix 
inclined  about  17°  8'  to  i-i,  and  93°  3'  to  1-i. 

Var. — a.  In  adcnlar  crystals,  h,  fibrous,  radiated,  c  Massiye.  /A  7=91*  22',  Phillips  and 
Descl ;  91'  86',  G.  Rose.  /A  Irrlie**  84',  DescL;  117*  10',  PhiUips.  1  A  1=144'*  40',  Rose  and 
Desd ;  144*  15',  Rose.  FtxmahlUe  of  Brooke,  from  Poonah,  Hindostan,  has  the  angle  /A  7=91* 
49',  Kenngott 

Oomp.--0.  ratio  for  ^ft,  fi,  Si,  t[=\  :  3  :  6  :  3 ;  corresponding  to  3  Si,  ^1,  Ca,  8  £[r=Silica  45*8, 
alumina  26-2,  lime  14*3,  water  13-7 =100.  Analyses:  1-3,  Fuchs  &  Gehlen  (Schw.  J.,  xviiL  18); 
4^  Guillomm  (Ann.  d.  M.,  ziL  8);  6,  Riegel  (J.  pr.  Ghem.,  xL  317);  6,  Gibbs  (Pogg.,  Ixxl  565);  7, 
Gttlich  (Pogg.,  lix.  378);  8,  Domeylco  (Ann.  d.  M.,  IV.  ix.  3);  9,  Scott  (EJd.  PhiL  J.,  liiL  277);  10, 
J.  W.  Taylor  (Am.  J.  Sci.,  IL  xviiL  410);  11,  P.  CoUier  (priv.  contrib.);  12,  Gmelin  (Pogg.,  xlix 
688): 


£1        Ca       ]$ra 


d 


1.  Iceland 

48-93 

26-99 

10-44 

18-90= 

2.  Faroe,  erysL 

4619 

26-88 

13-86 

0-48 

13-62: 

3.  SXaSaj  Jiiraua 

46-76 

24-82 

1420 

0-39 

13-64= 

4.  Auvergne 

49-0 

26-5 

15-3 

9-0  : 

6.  Kiederkirchen 

48-16 

28-50 

14*50 

0-30 

l.')-50= 

6.  Iceland 

46-72 

25-90 

18-71 



13-67  = 

7.        " 

46-76 

26-22 

13-68 

^^ 

13-94: 

8.  Chfli 

46-8 

26-9 

18-4 

14-0= 

9.  Mull,  Scotland 

46-21 

2700 

13-45 

13-78= 

10.  K  Indies 

46-87 

25-32 

13-80 

0-46 

13-46, 

11.  Ghauts 

46-80 

25-65 

13-97 

0-17 

14-28, 

12.  Poanahiiie 

45-12 

30-44 

10-20 

0-66 

18-39, 

=99*26  Fuchs  &  Gehlen. 

=  10008  Fuchs  &  Gehlen. 

=98-80  Fuchs  &  Gehlen. 

=99*8  Guillemin. 

=99*96  RiegeL 

=  100  Gibbs. 

=100-6  Gulich. 

100-6  Domeyka 

=  100-44  Scott 

it  018=100-03  Taylor. 

it  0*30=100-07  CoUier.   G.=2'2a 

i  <r.=99*81  Gmelin. 

Pyr.,  etc. — ^According  to  Damour,  Iceland  columnar  masses  lost  nothing  in  dried  air;  nothing 
until  the  heat  applied  exceeded  100**  01;  at  ::oo^  it  had  lost  5  p.  a,  which  it  regained'in  moist 
air;  at  a  dull  red  heat  the  loss  was  12  p.  a,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  it 
lost  13*9  p.  c,  and  became  after  intumescence  a  white  enamel  B.B.  sometimes  curls  up  like  a 
worm  (whence  the  name  fVom  (fKuXfi^^  a  wormy  which  gives  scolecitey  and  not  acolesUe  or  scoktUe); 
other  varieties  intumesce  but  slighUy,  and  all  fUse  at  2 — 2*2  to  a  white  blebby  enamel  Gelati- 
nizes with  acids  like  natrolite. 

Obs. — Occurs  in  the  Berufiord,  Iceland,  where  the  crystals  often  exceed  two  inches  in  length, 
and  are  occasionally  a  quarter  of  an  inch  thick.  It  has  also  been  met  with  in  amygdaloid  at 
StafTa;  in  the  Isle  of  Mull;  hi  Skye,  at  Talisker;  near  Eisenach  in  Saxony;  near  the  Yietsob 
Glacier,  Yalais;  near  Poonah,  in  the  Syhadree  mountains,  Hindostan;  in  Greenland;  at  Pftrgas, 
Finland ;  in  Auvergne ;  the  valley  of  Cachayual,  in  Chill 

R.  Hermann  states  (J.  pr.  Oh.,  Ixxil  26)  that  he  took  a  white  amorphous  plastic  mass  fhnn  a 
crevice  in  the  columnar  basalt  of  Stolpen,  Saxony,  and  put  it  away  in  a  box ;  and  that  after  a  long 
time,  on  opening  the  box,  he  found  there,  not  the  amorphous  mass,  but  a  group  of  white  aoioula' 
crystalSi  which  had  all  the  aspect  of  sooledte. 
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380.  Ellaoitb  a,  KmlenOdSId  (Beskrifh.,  eta,  166, 1866).  Regarded  by  Bammejobeig  tB  t 
ferriferous  natrolite.  Occurs  in  yellow,  brownish,  or  reddish-yellow  ciystaUine  masses ;  crystals 
deavable  in  two  directions  with  the  intersections  near  90** ;  opaque  to  subtransluoent :  pearly  on 
a  cleavage  surface.  Igelstrom  obtained  (Ramm.  Kin.  Oh.,  860)  Si  47'ir3,  jH  25*20,  Fe  6*67,  Aa 
8*72,  ^  12*81=101*03,  which,  taking  the  iron  as  protozyd,  as  the  excess  suggests,  gives  the  C 
ratio  1  :  3*1 :  6-6  :  8,  or  1:3:6:3,  and  the  general  coustitation,  therefore,  of  natroUte.  B.B. 
forms  a  white  enamel 


381.  BffESOLrrXI.  Fuchs  db  OMen,  Schw.  X,  viil  363,  zriiL  16, 1816.  Kesotype  pt  Slbroui 
Zeolite  pt.  Mehl-Zeolith  pt  Lime-and-Soda  Mesotype.  Antrimolite  Thom.^  lOn^  L  326, 1888. 
Harringtooite  Thorn.,  Ed.  N.  PluL  J.,  xtU.  186,  1834. 

Triclinic  ?  Descl. ;  but  nearly  isomorphouB  with  scolecite,  and  Bunilar  in 
aciculai-  crystallizationB.  /A  'i'=88°  to  88°  15',  and  91°  41'  to  92°  ;  ter- 
minal angles  of  pyramid  142°— 143°,  and  146°— 146°  10',  the  latter  between 
faces  of  the  two  united  halves.  Cleavage :  /  and  /'  perfect.  Crystals  al- 
ways twins  ;  plane  of  composition  one  or  both  vertical  diagonal  planes.  In 
more  or  less  divergent  groups  or  tufts,  often  very  delicate ;  lateral  planes 
commonly  verticaBy  striated.  Also  massive;  nodules  or  masses  ustlally 
silky  fibrous  or  columnar ;  often  bristled  with  capillary  crystals ;  sometimes 
consisting  of  interlaced  fibres  ;  rarely  stalactitic,  radiated  fibrous  within ; 
occasionally  cryptocrystalline,  porcelain-like. 

II,=5.  G.=2'2— 2'4;  2*39,  Iceland.  Lustre  of  crystals  vitreous;  of 
fibrous  massive  moi'e  or  less  silky.  Color  white  or  colorless,  grayish,  yel- 
lowish. Fragile.  Transparent — translucent ;  opaque,  when  amorphous. 
Brittle,  but  tough  when  cryptocrystalline.  Optical  characters  dinereut 
from  those  of  scolecite,  and  compatible  only  with  a  triclinic  form,  Descl. 

Var.— Besides  (a)  the  ordinary  acicular  and  capillary  orystallizationB,  divergent  tufts  Q&s^ 
delicate  commonly  than  those  of  natrolite,  but  sometimes  downyX  and  fibrous  nodules  or  masses, 
mesolite  occurs  (5)  in  fibrous  stalactites,  with  the  fibres  radiating  firom  the  centre — ^the  yariety 
called  Antrimolite  by  Thomson,  from  Antrim,  Ireland,  having  H.=3*5— 4,  Q.=2*096 ;  also  (c)  amor- 
phous, chalk-white,  like  an  almond  in  lustre,  opaque  and  tough,  with  H.=5— 5*5,  and  G.=2'21, 
the  variety  named  ffarringtaiute  by  Thomson,  also  from  Antrim;  G. =2*174,  Haughton.  Ac- 
cording to  Kenngott,  the  prismatic  fibres  of  Uie  antrimolite  have  /a/=92*'  13',  and  two  vertical 
edges  are  bevelled  by  a  prism  of  150**  3(/. 

Oomp.— 0.  ratio  for  B,  fi,  Si,  fl=l  :  3  :  6  :  3;  corresponding  to  3 Si, 51,  (lOa-f^fTa), 8H= 
Silica  45-6,  alumina  26*0,  lime  95,  soda  6*2,  water  13*7=100.  Analyses:  1,  Berzelius  (Jahresb., 
iii.  147);  2-5,  Fuchs  A  Gehlen  (Schw.  J.,  xviiu  1);  6,  Reigel  (J.  pr.  Ch.,  xl.  317);  7, Thomson 
(PhiL  Mag.,  1840);  8,  Breidenstein  (Ramm.  5th  Suppl.,  168);  9,  v.  Waltershausen  (Vulk  CJeat, 
267);  10,  Thomson  (Min.,  i.  326);  10-15,  Heddle  (PhiL  Mag.,  IV.  xiii.  60,  148);  16,  17,  H.  How 
(Am.  J.  Sci,  II.  xxvl  32);  18,  19,  Thomson  (L  c);  20,  v.  Hauer  (Ber.  Ak.  Wien,  1864);  21, 
Haughton  (Pha  Mag.,  IV.  xzxil  225) ;  22,  28,  O.  0.  Marsh  (priv.  contrib.) : 

Si         £l        Ca      ^a        £[ 


1.  Faroe  46*80  26-60  9*87  6*40 

2.  "    erysL  47*00  2613  9-35  0  i7 
8.  Iceland, ;S&nmtf  46*78  26*66  1006  4*79 

4.  "  47-46  26-86  10*04  4*87 

5.  Tyrol  46*04  27*00  9*61  6*20 

6.  Kiederklrchen  46-65  27*40  9*26  4*91 

7.  Giant's  Causeway  48*88  26  36  7*64  4*20 

8.  Iceland  45*78  27*68  9*00  5-03 

9.  Berufiord,  Iceland  46-41  26*24  9*68  4*46 

10.  ArUrvmolUe  43*47  30*26  7-60     

11.  "  45*98  26*18  10*78  4-54 

12.  Talisker,  Syke  46*71  26*62  9*08  6*39 
18.  Storr,           "  46*72  2670  8*90  6*40 

14.  Eihnore,      "*  46*26  26*48  10*00  498 

15.  Naalsoe,  Farde  46*80  26*46  9*08  5*14 


12*30=100-87  Benelius. 
12*26=100*20  Fuchs  &  Qehlen. 
12*31=99*60  Fuchs  &  Qehlen. 
12*41=100*18  Fuchs  &  Qehlen. 
12*36=100-21  Fuchs  &  Qehlen. 
12*00=100*22  RiegoL 
12-32,  ftg  2-46=101*86  Tliomson. 
12-38,  £:  0-31=100*08  Breidenstein. 
13*76,  fe  0*41,  Ag  0*01=100-97  Waltersh 
15*32,  fe  410,  *e  019,  a  0*10=100-84  T 
18-00=100-46  Heddle. 
12-88=100*68  Heddle. 
12-92=100-64  Heddle. 
13*04=100-76  Heddle 
12-28=99*76  HeddlA. 
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Si 

21 

Oa 

JTa 

ft 

16. 

NoTtt  Sootia          (i)  46*66 

26-48 

9-63 

4*83 

12-26=99*90  Hov. 

17. 

"                       46-71 

S56-68 

9-66 

6*68 

11*42=100-04  How. 

18. 

'^                        44-84 

26-86 

1101 

6*66 

10*28,  S^e  0-88-99-64  Thomaoo. 

19. 

28*48 

10-68 

6*56 

10-28=99*85  Thomsor.. 

20. 

"                         46-7 1 

26-68 

11-48 

8*80 

13-11=100*68  Hauer. 

21. 

"        Bombiy    46*60 

27*80 

1212 

2*76 

12*99,  fi[g<r.,  it  0-63=101*40H.  G.=2'l74 

22. 

a  BlomidoD,  N.  S.      45*89 

27-66 

9-13 

6-09 

12*79,  &  0-48=100*93  Marsh. 

28. 

Sandy  Goto,  N.  a      46*39 

2809 

7-65 

5-28 

12-71,  t,  0-49=99*61  ICareh. 

Pyx.,  etc«— YieldB  water  in  the  dosed  tube.  B.B.  becomes  opaque^  swells  up  into  vermiciilai 
forma,  but  not  in  so  marked  a  manner  as  sooledte,  ftismg  easily  to  a  blebby  enamel  Gelati- 
nises  with  muriatic  add  (Fuchs). 

Obs.— Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  espedaDy  the  coarser,  are 
usually  a  little  less  smoothly  or  neatly  fibrous  than  those  of  natrolite.  On  Skye,  in  delicate  inter* 
ladng  crystals  called  coUxmf-atone^  and  in  feathery  tufts,  and  in  solid  masses  consisting  of  radiating 
crystals ;  in  duwny  tufts  and  other  forms  at  Naalsoe  on  Faroe ;  also  with  chabazite  in  Eigg ;  near 
Edinburgh  and  Kinross,  and  at  Hartfleld  Moss,  in  Scotland ;  in  Antrim,  at  the  Giant's  Causeway, 
In  adcular  crystallizations;  also  at  Ballintoy  in  Antrim,  stakctitic  (antrimolite),  investing  yellow 
caldte,  or  chabazite:  in  Antrim,  in  veins  of  amorphous  mesolite  (harringtouite),  at  Portrush  and 
at  the  Skerries;  and  at  Magee  Island,  and  Agnew's  HUl,  5  m.  W.  of  Lame ;  also  at  other  local- 
ities, as  stated  above. 

In  the  North  Mountain  of  King's  Oounty,  and  Gates'  Mountain,  of  Annapolis  Co.,  N.  Sooti% 
with  faroolite,  in  masses,  sometimes  large  (one  reported  as  large  as  a  man's  head),  usually  within 
fine  fibrous,  radiated,  and  somewhat  plumose ;  idso  at  Cape  Blomidon. 


382.  UEnnrNITB. 


Levyne  Brewster^  Ed.  J.  Sd.,  il  332,  1826. 
Til  6,  1822. 


Mesolin  Barz,,  Ed,  FhiL  J., 


394 


Rhombohedral.  S  A  5=106°  3' ;  (?  A  5=136°  1' ;  flt=0-83583.  Ob- 
served planes,  as  in  the  annexed  figure,  with  also 
-3;  -2  A -2,  term,  edge,  =79°  29',  -2A2-=125° 
U\  0  A  3=109^  3',  O  A  2=117^  23'.  Cleavage : 
-2,  indistinct.  Twins :  composition-face  (?,  as  in 
chabazite.  Crjrstals  often  striated ;  often  in  druses, 
Double  refraction  strong ;  axis  negative. 

H.=4— 4-5.     G.=2-09— 2-16.    Lustre  vitreous. 
Colorless,  white,  grayish,  greenish,  reddish,  yellowish, 
translucent. 


Transparent  to 


Var. — ^Leyynite  oocurs  in  crystals,  usually  tabular,  and  presenting  the  plane  0,  a  plane  not 
knowb  in  crystals  of  chabaaite.  It  differs  flrom  chabazite  also  in  cleavage.  The  original  crystals 
wero  from  Dalsnypen,  Faroe.  Mesolin  is  a  white  granular  material  from  F&roe,  which  may  be 
chabaaito ;  it  fills  small  cavities  in  amygdaloid. 

Oomp.~0.  ratio  for  ft,  ft.  Si,  ]&=  1:3:6:4  ftx)m  Damour's  analyses ;  corresponding  to  3  81, 
£1,  (Oa,  Na,  K),  4  ^  Berzelius  s  analyses,  which  are  suspected  to  have  been  made  on  a  mixture  of 
chabazite  and  levynite  (see  Greg  &  Lettsom,  179),  give  the  ratio  of  chabazite,  1:3:8:6.  Anal* 
yses :  1,  2,  Benelius  (Jahresb.,  iiL  146,  v.  216) ;  3,  Oonnel  (PhiL  Mag.,  v.  50) ;  4,  6,  Damour  (Ann. 
d.  M.,  IV.ix.  383): 


Si 

Si 

Oa 

*a 

& 

fl 

1.  IViroe,  LevynUe 

48-00 

20-00 

8-85 

2-86 

0-41 

19-30,  ftg  04=99-32  BerzeHus. 

2.      •«      Mesolin 

47-60 

21-40 

7-90 

4-80 

_ 

18*1 9=09-79  Berzefius. 

3.  eOcye,  Zsoymfe 

46*80 

22-47 

9-72 

1-56 

1-26 

19-61,  te,  ftn  0-96=102-07  Gonnel 

4.  Iceland,    *' 

4604 

24-04 

9-72 

1-42 

1-68 

17-49=99-34  Damour. 

6.        »•        " 

45  76 

23  56 

10-57 

1-36 

1-64 

17-83=100-22  Damour. 

P3rr.,  etc.— Iceland  crystals,  according  to  Damour,  lose  4  p.  a  in  dried  air,  and  regain  all 
agai!.  soon  in  the  free  air.  When  heated,  begin  to  lose  water  at  70*  0.;  at  226*  the  loss  is  II 
to  19  p.  c ;  remain  hygroscopic  up  to  360*.  The  loss  is  completed  at  a  white  heat|  when  the  min- 
eral is  a  white  blebby  glass.  B.B.  intumesces  and  ftises  to  a  white  blebby  g^s,  nearly  opaque. 
Qelatiniaea  with  mnriatic  and  nitric  adds. 
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Obs. — ^Lines  cavities  in  amygdaloid,  and  is,  with  a  rare  exception,  the  '*«9ls  fenont  of  its  dmaes 
eyen  though  these  druses  be  within  a  quarter  of  an  inch  of  others  containing  chabozite  associ- 
ated with  half  a  doeen  other  zeolites  "  (Heddle);  it  shows  thus  its  distinctiveness  from  chabadte 

Found  at  Glenarm  and  at  Island  Magee,  Antrim ;  near  Dungiven,  Magiliigan,  and  elsewlieTe  is 
Londonderrj ;  Hartfield  Moss,  near  Glasgow ;  at  Dalsnypen,  Faroe,  and  on  the  Island  Waagoe ; 
at  Godhavn,  Disco  Island,  Greenland ;  at  Onundarflord,  Dyreflord,  and  elsewhere  in  Iceland. 

Named  after  the  mineralogist  and  orystallographer,  A.  Ldvj 

383.  ANALOim.  Zeolite  dure  (tt,  Etna)  Dolomim^  F.  de  St  Fond  Mm.  des  Yolcans,  19b, 
1784.  Wiirfelzeolith  pt  [rest  ChabaziteJ  EmmerUngj  Mm.,  205, 1798;  Lenz,  L  241, 1794.  [Form, 
fl  9,  described.]  Zeolite  cubique,  Z.  leuddque,  DelameOL,  T.  T.,  il  807,  308,  1797.  Anakame 
H^  Tr.,  iiL  1801.  Analcite  GallUgin^  Diet  Min.,  12,  1801.  Kubizit  TFem.,  1803,  Ludwig*? 
Min.,  IL  210,  1804.  Analzim  Wem.,  Letzt  Min.  Syst,  6.  Kaboit  Breith^  Char.,  163,  1881 
(Analzim,  p.  127). 

Isometric.  In  trapezohedrons,  f.  10,  also  f.  9,  and  another  form  similai^ 
excepting  a  very  low  pyramid,  m,  m,  in  place  of  each  0.  Cleavage: 
cubic,  in  traces.     Also  massive  granular. 

H.=5— 5-5.  G.=2-22— 2-29 ;  2-278,  Thomson.  Lustre  vitreous.  Col- 
orless ;  white ;  occasionally  grayish,  greenish,  yellowish,  or  reddish-white. 
Streak  white.  Transparent — ^nearly  opaque.  Fracture  subconchoidal, 
uneven.    Brittle. 

Oompw— O.  ratio  for  ]^,S,gi,d=l :  3  :  8  :  2,  corresponding  to  4Si,£l,]$ra,2d=^ica  54-4, 
alomma  23*3,  soda  14-1,  water  8*2=100.  Analjses:  1,  H.  Rose  (Gilb.  Ann.,  IzziL  181);  2,  Henry 
(Pogg.,  zlTi  264);  3,  Leschner  (Breith.  Min.,  1847,  410);  4,  Counel  (Ed.  J.  Sci,  1829,  262);  5, 
Thomson  (Min.,  I.  488);  6,  Avdejef  (Pogg.,  Iv.  107);  7,  8,  Riegel  (J.  pr.  Ch.,  ±L  817);  9,  Welt- 
Eien  (Ann.  Oh.  Pharm.,  xcii.  287);  10,  Bammelsberg  ^ogg.,  C7.  317,  Min.  Oh.,  804);  11,  Wal- 
tershausen  (Yulk.  Gest.,  266);  12,  13,  Ranmielsbeig  (L  a): 

gi         £l       Oa      STa        £:       £[ 

8*27=99*91  Rose. 

900=101-68  Henry. 

9*75,  Fe  1"60=98*88  Leschner. 

8*22=99*23  Oonnel 

7-90=10l*16  Thomson. 

8-26=  10 1-20  Avdejef. 

8-00,  Pe  0*10=10083  RiegeL 

8-00,  Pe  015= 100-54  RiegeL 

8-93,ligO-67,Pe  l'35,1^<r.=  10l-n  W 

8*33 = 1 00*59  Rammelsberg. 

8*60,  Mg  0-05=99-91  Waltersh. 

7*68=100  Rammelsberg. 

8*1 1,  Fe  0- 1 2 = 1 00  Rammelsberg. 

Pyr.,  etc. — ^Yields  water  in  the  closed  tube.  B.B.  Aiaes  at  2*6  to  a  colorless  glass.  Gelsti- 
niees  with  muriatic  add. 

Breithaupt  has  found  (B.  H.  Ztg.,  zxir.  337)  the  sp.  gr.  of  the  opaque  analcite  fh>m  Lake  Supe- 
rior =2-09,  and  for  the  nearly  transparent  =2*1—2*11.  But  a  microscope  shows,  as  Brush  haa 
observed,  that  the  crystals  are  full  of  air  cavities. 

Obs.— The  Qyclopean  Islands,  near  Gatuiia,  Sualj,  afford  pellucid  crystals  (£  9);  also  the 
Tyrol;  Scotland,  in  the  Kilpatrick  HiUs;  Bowlings  pseudomorphs  after  laumontite;  Glen  Farg; 
near  Edinburgh ;  at  Kilmalcolm ;  the  Campsie  HillB,  etc. ;  at  Antrim.  et%  in  Ireland ;  the  Faroe 
Islands;  Iceland;  the  Yinoentine,  with  prehnite,  cbabazite,  apophyllito,  f^ta;  Wessela,  near 
Aussig,  Bohemia;  at  Arendal,  in  Norway,  in  beds  of  iron  ore;  at  Andreasbcrg,  in  the  Han^ 
b  silver  mines. 

Nova  Scotia  affords  fine  specimens  at  Martial's  Cove,  Five  Islands,  Gape  d'Or,  Swan's  Creek, 
^nd  Cape  Blomidon;  crystals  like  f.  9,  10,  occur  at  Bergen  HOI,  New  Jersey:  in  gneiss,  near 
Yonkers,  Westchester  Co.,  N.  Y.  (f.  10) ;  at  Peny,  Maine,  with  apophyllite.  in  greensione ;  abun- 
dant in  fine  crystals,  with  prehnite,  datolite,  and  caldte^  in  the  Lake  Superior  region;  in  the 


1.  Fassathal 

65*12 

22*99 

.__ 

13*53 

_. 

2.Blagodat,  OuhoUe 

67*34 

22*58 

0*36 

11*86 

0*66 

3.        *»              ** 

51*00 

2413 

0*76 

11*76 

4.  Eilpatridr 

6507 

2*2*23 

-.^ 

13*17 



6.  Giant's  Causeway 

65*60 

23*00 

14*65 

6.  Brevig 

65*16 

23*65 

tr. 

14*28 

tr. 

7.  Niederkirchen 

67*60 

23*16 

6*63 

6*45 

8.            »* 

66*12 

24*00 

6*82 

6*46 

9.  Eaiserstuhl 

64*02 

22-64 

2*91 

10*14 

0*71 

10.  Wessela 

66-22 

22*22 

0*27 

1210 

1*46 

11.  QycL  rds,  G.=2*286  68*72 

24*03 

1*23 

7*92 

4*46 

12.          " 

66*22 

28*14 

025 

12*19 

1*62 

13.          " 

64*34 

23*61 

0*21 

12-96 

0*66 

Digitized  by 


Google 


433 

ganglia  of  the  oopper,  at  Copper  Falls  and  north-western  mines,  and  at  Sfichipiooton  Island 
(form  2-2),  and  also  at  other  mines  not  now  worked. 

The  name  AiyakxiM  is  from  AvkUi^^  vieak^  and  alludes  to  its  weak  electrio  power  when  heated 
or  rubbed.    The  correct  derivative  is  awsH/dity  as  here  adopted  for  the  species. 

Alt — FieraiMikxrM  of  Men^hini  and  Beohi  (Am.  J.  Scu,  II.  ziv.  6*2)  is  probably  analdte  altered 
bj  the  magnesian  process.  It  occurs  in  geodes  in  the  gabbro  rosso  of  Tuscanj,  and  also  in  the 
steatitic  paste  of  a  metalliferous  dyke;  forma  f.  9,  10,  with  distinct  cubic  deavage.  H.=5.  Q-. 
=2'257.  Color  flesh-red  to  oolophonite-red.  Lustre  vitreous.  Cbmjx»i7«m,  according  to  mean  of 
two  analyses  by  E.  Bechi  (L  c),  Si  59*11,  Jtl  22-08,  Mg  10-12,  ]?Ja  0-45,  X  0-02,  fi  7-67=99-46.  For- 
mula  Mg*  Si' + 8  %l  Si' + 6  ^  BechL    Associated  with  caldte,  capordanite,  and  piorothomsonite. 

A  somewhat  similar  compound,  a  pseudomorph  after  analdte,  has  been  observed  by  Guthe 
(Jahrb.  Miu.,  1863,  690)  in  the  day-iron  ore  of  Duingeiu  An  analysis  by  Stromeyer  (L  c.)  af- 
forded Si  66-7,  il  21-2,  Pe  2-8,  ^k  9«1,  fii  9-8=99-6. 

The  GkUhalUe  of  Thomson  (Mm.,  1.  389,  1836)  occurs  in  flesh-red  vitreous  crystals  in  amygdft* 
loid  at  the  EJlpatrick  Hills.  U.=3'6.  G.=2'166.  Opaaue  or  subtransluoent.  Fragile.  Analy- 
sis afforded  Si  61-266,  £l  23*560,  Fe  Y'SOe,  ^a  5130,  Mg  1*283,  £[  10*668=99*048.  It  may  bo 
altered  analdte. 

Analdte  altered  to  a  mixture  of  caldte  and  hydrous  silicate  of  alumina  has  been  observed  by 
Tscfaermak.    Also  ooours  altered  to  prehnite. 

384.  BUDNOPHITB.   Eunophit  We(byet  Fogg.,  Izxiz.  803,  186a 

Orthorhombic.  /A  7=120%  /AW=130%  1-iAl-i,  over  (?,=84°  9'. 
Form  a  six-sided  prism  (/,  i-l)  with  the  dome  1-t.  Cleavage :  0  perfect ; 
i-5  and  i-l,  less  so.    Commonly  massive,  cleavable. 

B[.=5'6.  G.=2'27.  Lustre  weak,  a  little  pearly  on  the  cleavage-faces. 
Color  white,  grayish,  brownish.  Streak  white.  Translucent ;  m  thin 
laminsB transparent.     Optically  biaxial;  double  refraction  strong;  Descl. 

OompM— O.  ratio  for  1^  I^  Si,  tL=l  :  8  :  8  :  2,  or  the  same  as  for  analdte.  Analyses  by  too 
3ordc  and  Berlin  (L  c.) : 


Si 

%1 

JTa 

fi 

1. 

64-98 

26-69 

14-06 

8-29=102-8'r  Borck. 

1 

6506 

28*12 

14-06 

816= 100-40  Berlin. 

Pjrr-i  «to«— Fuses  to  a  colorless  glass.    Gtolatlnizes  with  muriatic  add. 
Ohs. — Occurs  in  a  coarse  syenite  on  the  island  Lamoe,  near  Brevig,  Norway,  with  oatapleifls^ 
Iraoophanite,  moaandrite,  eta 
Named  from  ci^vo^o^,  o&scurity,  in  allusion  to  the  doudiness  of  the  mineral 

386.  FAUJASITB.    Ikm(mr,  Ann.  d.  IL,  IT.  i  396,  1842. 

Isometric.    In  octahedrons.    Twins  :  composition-face  the  octahedral. 

H.=5.  G.=l*923.  Lustre  vitreous;  sometimes  adamantine.  Color* 
less — ^white;  brown  externally.  Fragile;  fracture  vitreous  and  uneven. 
No  action  on  polarized  light. 

tfomp.— 0.  ratio  for  ft,  S,  Si,  fi=l :  3  :  9  :9;  correspondmg to  ^  Si,£l,(iOa+i]Sra),  OiLsa 
Silica  46'5,  alumina  17*4,  lime  4*7,  soda  6*2,  water  27*2=100.  • 

Analyies:  1,  Damour  (L  c);  2,  id.  (ib.,  xir.  67): 


Si 

21 

Ca 

»a 

A 

49-86 

16-77 

6-00 

4-34 

22-49=97*96. 

2         " 

4612 

16-81 

4-79 

609 

27-02=99-83. 

Pyv.,  •Co.— Aoootsihig  to  Damour,  loses  16  p.  a  of  water  when  exposed  for  one  month  to  dtf 

28 
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air,  but  regains  almost  all  of  it  in  ordinary  air  in  24  hours.  Heated  at  SO^'-SS*'  0.  for  one  hour  loses 
15*2  p.  a ;  at  60**>65**,  10*4  p.  a ;  at  70M5**,  19*5  p.  a,  which  is  ahnost  entirely  regained  by  expo- 
sure to  air  for  a  few  weeks.  B.B.  iiises  with  intumescence  to  a  white  blebby  enam^  Decom- 
posed by  muriatic  acid  without  gelatinizatiqn. 

Obs.— Occurs  with  augite  in  the  amygdaloid  of  Koiserstuhl,  Baden.  Tlie  adamantine  lustre 
scHnetimes  existing  is  attributed  to  a  thin  bituminous  ooating.  Named  by  Damour  after  Fat^as 
de  Saint  Fond. 


386.  OHABAZTTB.  Zeolithus  albus  cnbicus  Islandi»  v.  Bom^  lithoph.  i  46, 1772.  Zeolite  en 
cubes  IhvjaSf  Yolc.  Yiv.,  126,  1778 ;  de  LisUj  Grist.,  ii.  40,  1788.  Ghabazie  (flr.  Oberstein) 
Bo8C  d^ Antic,  J.  d'Hist.  K,  ii.  181,  1780.  Wiirfelzeolith  pt  (rest  analcite)  Weam.^  Emmerling 
SGn.,  L  205,  1793.  Ohabasie  (rhombohedral  form  recognized)  H^  Tr.,  lit  1801.  Cbabasin 
KarsL,  Tab.,  30,  1808.  Schabasit  Wem^  Hoffm,  Kubdiit  Weisa^  Hoffm.  Min.,  iv.  b,  41, 
1818,  Mag.  Ges.  K.  Fr.,  Berlin,  vii.  181,  1816. 

Phakolit  Breiih.;  Tamnau,  Jahrbw  Min.,  653,  667,  1836.  Haydenite  Cleatfeland,  ^n.,  478, 
1822.  Acadialite  Alffer  <fc  Jackaon  (without  publication)="K'o  Ghabasie'*  R  Hoffmann^  Am. 
J.  Scu,  XXX.  866^  1886;=Acadiolite  TJunnson^  PhiL  Mag.,  xxii.  192,  1848;  Bdyea,  Am.  J.  Sci., 
U.  I  122,  1846. 

Ehombohedral.  H  A  5=94°  46',  0  A  5=129°  15' ;  a=l-06.  Observed 
planes :  prismatic,  i-2  ;  rhombohedral,  5,  -4,  -2 ;  pyramidal,  f -2  (t) ;  scaleno- 
hedral,  f  {o,  bevelling  terminal  edge  of  ^,  or  replacing  edge  between  It 
and  -i  i?) ;  |fi  (Z),  always  striated  parallel  to  edge  X  (l  396). 

395 


Haydenite 


898 


i?A-i=137°23' 
5  A  -i,  ov.  -2, =83  31 
R  A  -2,  vert.,  119  42 
B  A  -2,  across,  126  26i 
-iA-i,  term.,=125l3 
^  A  ^,  term.,=145  54 


-2  A  -2,  term.,=72°  63' 
-iAV=155  18 
Xin  7=103  28 
Tin  1=174:  5 
Xinf,  ov.-i,=130  36 
Tin  1*=155  53 


Twins:  composition-face  (?,  very  common,  and  usu- 
ally in  compound  twins,  as  in  f.  397,  398  ;  2,  c-face 
jB,  rare.  Cleavage  rhombohedral,  rather  distinct. 
H.=4— 5.  G.=2-08— 2-19.  Lustre  vitreous.  Color 
Faroe.  white,  flesh-red;  streak  un  colored.      Transparent— 

translucent.  Fracture  uneven.  Brittle.  Double  refraction  weak ;  in  po- 
larized light,  images  rather  confused;  axis  in  some  crystals  (Bohemia) 
negative,  m  others  (from  Andreasberg)  positive ;  Deed. 
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▼ar« — 1.  Ordinary.  Tho  most  oommon  fonn  is  tho  fUndameiital  rhombobedron,  in  which  th«  aagto 
is  80  near  SO""  tliat  the  crystals  were  at  first  mistaken  for  cubes.  B  A  i?=94*  4A\  Phillips,  Hald. : 
W  86',  fr.  Kilmalcolm,  Tamnan;  94*  68',  fr.  Rubendorfel,  id.;  96"  2',  fr.  Faasa»  id.;  94"  24',  fr 
Oberstein,  Breith.  AcadiaUte^  Arom  Koya  Sootia  {Acadia  of  the  Frendi  of  last  century),  is  only  a  rnd 
dish  chabazite ;  sometimes  nearly  colorless.  In  some  specimens  the  coloring  matter  is  urronged 
in  a  tesselated  manner,  or  in  layers,  with  the  angles  almost  colorless. 

2.  PhacoUte  is  a  ooloriess  Tariety  occurring  in  twins  of  mostly  a  hexagonal  form  (f.  897),  and 
often  much  modified  so  as  to  be  lenticular  in  shape  (whence  the  name^  from  f>iK6t,  a  bean) ;  the 
origfinal  was  (h>m  Leipa  in  Bohemia  j  B  A  i?=v4"  24',  fr  Oberstein,  Breitii. 

3.  Haydmiie  is  a  yellowish  yariety  hi  small  crystals  of  the  form  in  fig.  396,  fh>m  Jones's  Falls, 
near  Baltimore,  Md. ;  the  crystals  are  ofton  twinned  parallel  to  B 

Chabazite  crystals  discovered  by  Ulrich  in  the  Okerthal,  Harz,  in  cavities  In  the  granite,  have 
G.= 2-189,  and  their  edges  scratch  glass  (v.  Rath,  Pogg.,  cxxiL  404). 

Oomp.-7-Eor  most  chabazite  0.  ratio  for  &,  fi,  fii,  H==l  :  3  :  8  :  6 ;  corresponding  to  4  Si,  £l, 
(I  Oa  +  i  (^a,  ]^)X  6  H ;  some,  I  :  3  :  9  :  6,  the  same  in  constituents  except  4i  SL  For  the  phaoolite, 
aocorduig  to  Rammelsberg,  1:3:7:5. 

Analyses :  1-3,  Hofmann  (Fogg.,  xxv.  495) ;  4,  Berzelius  ( Afh.,  vi  190) ;  6,  Rammelsberg 
(Handw  ,  L  149) ;  6,  Thomson  (Min.,  i.  334) ;  7,  Ck>nne]l(Edinb.  J.,  1829,  262);  8,  Durocher  (Ann. 
d.  IL,  IIL  xix.  686);  9,  Genth  (Ann.  Ch.  Pharm.,  IxvL  274,  1848);  10,  Eogelhardt  (Ann.  Ch. 
Pharm.,  Ixv.  872);  11,  Rammelsberg  (2d  SuppL,  p.  34);  12,  13,  A.  A.  Hayes  (Am.  J.  Sd., 
n.  L  12i);  14,  Rammelsberg  (Pogg.,  IxiL  149);  15,  Anderson  (Ed.  N.  PhiL  J.,  1843,  23);  16| 
Schroder  (Jahrb.  Min.,  I860,  796) : 

19-66,  7e  0-86=99'79  Hoflnann. 

20-70=99-91  Hofmann. 

2ri0=99'95  Hofmann. 

19-90= 99-52  BcrzeUus. 
2*56   [20-47] =1 00  Rammelsbeig. 
■  "'     21  •72=99-93  Thomson. 

20*83=99-50  ConnelL 

2 1 -30= 99-63  Durocher. 

22-29,  Pe  0-15=100^6  Genth. 

19*65,  Mg  0-26  Engelhardt 

19- 19=  1 00  Rammelsberg. 

18-30= 99-54  Hayes. 

20  52=99-69  Uayes. 
1-29  [1916]=100  Rammelsberg. 
"    "     17-98,  Mg  014,  Pe  0-43=99-96  Anderson. 

22-09,  Ba  0-48,  Sr  0-3-2=100-40  Schroder 

The  baryta  and  strontia  of  the  Oberstein  crystals  were  first  detected  by  spectral  analysis;  and 
by  the  same  method  the  absence  of  these  earths  from  the  Iceland  wns  asoertaiued. 

Delesse  obtained  in  an  analysis  of  haydenite,  made  on  too  small  an  amount  of  material  to  be 
correct  ^Rev.  Sd.,  xxv.  107X  Bi49*6,  3d,  3Pe  23-5,  6a  2-70,  Mg  <r.,  i  2-60,  tl  21-0=99-2.  SiUi- 
man's  analysis  (This  Min.,  2d  ed.)  is  wholly  erroneous. 

P3ri'.,  etc. — According  to  Damour,  crystals  fh>m  Dyrefiord,  Iceland,  and  Rubenddrfel,  Bohemia, 
lost  7-2  p.  c.  after  6  mos.  in  dried  air;  after  some  months  in  the  free  air  again  had  regained  this, 
and  also  an  excess  of  0-15  p.  o.  Heated  for  1  h.  to  100**  0.,  the  loss  was  2*75  p.  a ;  to  180°,  14 
p.  c.;  to  230**,  17  p.  a;  to  300**,  19  p.  c.;  this  loss  was  reduced  to  zero  in  8  days;  at  a  dull  red 
heat,  the  loss  was  21  p.  c,  and  the  mineral  was  no  longer  hygpx)scopic ;  at  a  bright  red,  it  lost 
22*4  p.  c,  intumesced,  and  was  partially  (Vised. 

Phacolite  of  Scotland  [Ireland?]  lost  7  p.  c.  after  7  mos.  in  dried  air;  and  4  months  afler,  in 
an  atmosphere  saturated  with  moisture,  it  had  an  excess  of  12  6  p.  c.,  which  it  lost  very  neariy 
again  inordinary  air.  Heated  to  lOO"*  0.,  the  loss  was  3*7  p.  c.;  to  210",  15-7  p.  c. ;  to  290''- 
860®,  1 3  p.  c. ;  and  after  48  hours*  exposure  to  the  free  air,  the  amount  lost  was  restored.  At  a 
dull  rod  heat,  the  loss  was  22-2  p.  c. ;  at  a  bright  red,  22-8  p.  c,  and  the  material  was  fused  to  a 
hlebby  enameL 

B.B  intumesoes  and  fuses  to  a  blebby  glass,  nearly  opaque.  Decomposed  by  muriatic  add, 
with  separation  of  slimy  silica. 

OlMk--Ghabazite  occurs  mostly  in  trap,  basalt^  or  amygdaloid,  and  occasionally  in  gneiss, 
sjenite,  mica  sdiist,  homblendic  schist. 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  assodated  with  dilorite  and  stilbite ;  at 
Ausaig  in  Bohemia,  in  a  kind  of  greenstone  (the  grausievn  of  Werner) ;  at  Oberstein,  with  harmo> 
como ;  at  Annerode,  near  Glessen ;  at  the  Giant^s  Causeway,  Kilmalcolm  (some  an  inch  across) ; 
BenfkewshiM^Isie  of  Skye,  eta ;  Poonah  in  Hindostan,  etc.    In  Nova  Scotia,  wine-yellow  or  fleib 


Si 

Si 

Oa 

iSTa 

X 

1.  Parsboro^  N.  & 

2.  Fassothal 

51-46 

17-66 

891 

1-09 

0-17 

48  63 

19-52 

10-22 

0-66 

0-28 

8. 

48-18 

19-27 

9-66 

1-64 

0*21 

4.  Gustafsberg 

50-65 

17-90 

9-37 

1-70 

6.  Aussig 

48-86 

18-62 

9-73 

0-25 

2*66 

6.  Eilmaloolm 

48-76 

17-44  10-47 

1-55 

1 

60-14 

17-48 

8-47 

2*58 

8.  Farde 

47-76 

20-85 

5-74 

2-84 

1-66 

9.  Annerode 

47-00 

19-71 

10-63 

0-65 

0-38 

10.  Giessen 

48-31 

19-47 

11-01 

1-17 

11.  Parsboro 

62-14 

19-14 

7-84 

0-71 

0-98 

12.  AoadialUe 

62-02 

17-88 

4-24 

4-07 

3-03 

13.           " 

52-20 

18-27 

6-58 

212 

14.  Leipa,  PhaeoUle  46*38 

21*87 

10-40 

0-95 

1-29 

15.      » 

45  63 

19-48 

13-30 

1-68 

1-81 

16l  Oberstem 

60-19 

17-45 

7-13 

2-12 

0-62 
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red  (the  last  the  aeadialiuy,  asflociated  with  henlaDdite,  analcite,  and  oalcite,  at  Fife  IdandB,  8wan\ 
Creek,  Digby  Neck,  Mink  Gove,  William's  Brook.  PhaoolUe  occurs  at  Leipa  in  Bohemia ;  also  at 
Balesel  and  Wannow,  in  Bohemia ;  in  Antrim,  Ireland,  at  Giant's  Causeway. 

Both  massive  and  inorusted  at  the  Pangatuck  stone-quarry,  Stonington,  Conn^  with  scapolite^ 
sphene,  and  apatite;  also  yellowish-red  in  North  KiUingwortii,  on  the  Essex  turnpike ;  at  Had* 
lyme,  Conn.,  on  ^eiss ;  in  syenite  at  Charlestown,  Mass. ;  also  at  Chester,  Mass.,  in  amygdaloid ; 
at  Bergen  Hill,  N.  J.,  in  small  crystals ;  in  the  same  rock  at  Piermont,  N.  Y. ;  in  fls8un>s  in  hom- 
blendic  gneiss  at  Jones's  Falls,  near  Baltimore  {haydenile),  with  heuLsmdite.  Phacolitci  has  been 
reported  fh)m  New  York  Island. 

At  Husayic,  Iceland,  fossil  dam  shells  (Venus)  occur  in  a  recent  deposit,  lined  within  with  smaU 
rhombohedrons  of  chabazite.  Daubr^  states  that  crystals  occur  at  the  warm  springs  of  Luzeuil, 
Dept  of  Haute  Sa6ne,  France,  as  well  as  at  those  of  Plombi^res,  under  conditions  which  mdwate 
that  they  were  formed  through  the  agency  of  the  warm  waters ;  the  temperature  at  Luxeuil  \h 
Ub"  F.,  and  at  Flombidres  163*"  F. 

The  name  Chab<mle  is  from  ;^a(d^io(,  an  ancient  name  of  a  stone. 

Alt. — ^The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place  of 
the  crystaL 

Altered  crystals  from  the  Yogelsgebirge,  that  had  lost  part  of  their  protoigrd  baaeSi  have  beea 
analyzed  by  Snokow  (Yerwitt,  etc,  148) : 


Si 

£1 

«a 

»a 

& 

fi 

C 

Interior 

48-40 

1913 

1-88 

1-47 

813 

21-01 

=100-02. 

Exterior 

47-29 

19-16 

5-78 

1-60 

1-47 

21-00 

8-20=99-40. 

Bemoving  Oa  C  fit>m  the  latter,  the  0.  ratios  are,  for  the  first,  0-76  :  8  :  8*6  :  6  8 ;  ibr  the 
second,  0*37  :  3  :  8*4  :  6*2  (Ramm.  Mm.  Ch.,  818). 

Dorcmiie  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  the  unal- 
tered mineraL  It  is  described  as  occurring  in  aggregated  crystals,  apparently  oubic^  yellowish- 
white,  and  translucent,  with  G.=2'15 ;  and  as  consisting  of  Si  48-0,  &  22*0,  te  2  75,  Mg  18-0^ 
(h  6*0,  ti  7-70=99-45.    Found  in  basalt,  2  m.  W.  of  Carrickfergus,  Co.  Antrim. 

387.  aBflSUMTTS.  Saroolite  Vauq,^  Ann.  d.  Mus.,  ix.  249,  1807,  xi  42.  Hydrolithe  Lemon^ 
Oat  Min.  de  Dr^,  18,  1811.  Gmelinite  Brooke,  Ed.  J.  ScL,  il  262,  1826.  Ledererite  0,  T. 
Jaekaon,  Am.  J.  Sot,  xxt.  78,  1834. 

RhombohedraL  5  A  5=112^26',  (?  A  5=  (?  A -1=140°  3';  a=0'7254t. 

400  Observed  planes :  prismat- 

ic, iy  ir2 ;  rnombohedral,  H^ 
-1 ;  and  also  the  plane  1-2 
truncating    the    edge    be- 
tween a  and  -1.    J?  A  -1, 
iyr.,  =  142°   23',   ^A-l, 
ia8.,=79°   64',   i?Al-2= 
-1  A  1-2=161°  16'.     CrjrB- 
tals  usaallj  hexagonal  in 
aspect ;  sometimes  -1  small- 
0.  Blomidon.  ^^  than  JR^  and  habit  rhom- 

bohedral;  i  often  horizon* 
tally  striated,  deavage  :  i  perfect.  Observed  only  in  crystals,  and  never 
fm  t\7inB 

H.=4'6.  G.=2-04-2-17;  2-099-2-169,  fr.  0.  Blomidon.  Lustre  vit 
reous.  Coloriess,  yellowish-white,  greenish-white,  reddish-white,  flesh-red. 
Transparent  to  translucent.  Brittle.  Double  ren-action  weak ;  axis  posi- 
tive for  crystals  from  Cyprus,  negative  for  those  of  Andreasberg,  the  Vicen- 
tine,  and  Glenarm ;  no  evidence  of  compound  structure  by  polarized  light; 
Desd. 

Var.— The  angle  RA-l,  ov.  ^=:80'  8',  Brewster,  80*  64',  G.  Eoae,  80'  6',  Duften.,  79'  44' 
Bieith.,  80*  8',  B.  ft  M.,  79"  44',  from  Andreasberg,  DeaoL    Plane  1-2  olMerTed  onfy  on  Andnas 


G.  Blomidon,  etc. 
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berg  crystalfl.  The  sarcoUle  of  YauqueUn  is  a  flesh-red  gmeliDite  from  Moiitecohio*K£^(Kre  in 
the  Yioentiii,  supposed  by  Yaaquelio,  when  be  used  the  name,  to  be  Identical  with  the  Yesuriao 
tfarcolite. 

Ledtrenie  is  ordinary  gmelinite  from  NoTa  Sootia,  impure  with  some  free  silica.  Marsh  has 
shown  that  it  does  not  differ  in  the  amount  of  water ;  and  Desdoizeaux  that  it  has  the  same 
angles,  finding  R  A  -1,  ot.  i,=80^  and  O  A  /?=  l4<)^  ICarsb  found  a.=2-108  (anal  6\  and  2*099 
(anal  7);  most  of  the  crystals  obtained  by  him  were  implanted  on  quarts. 

Oomp. — 0.  ratio  for  B,  fi,  Si,  fi=l  :  3  :  8  :  6,  as  in  chabazito,  Q.  Bose ;  oorresponding  to  4  Si, 
^  i Oa+|(^a^  J^),  6d.  Analyses :  1,  Gonnell  (Edinb.  New  PhiL  J.,  1838) ;  2,  3,  Bammelsberg 
(Pogg.,  xlix  211);  4,  Damour  (Bull  Soc.  &,  IIL  xvL  675) ;  6,  A.  A.  Hayes  (Am.  J.  Sd,  zxr.  78); 
%  6A,  7,  0.  a  Karsh  (Am.  J.  Sci^  IL  zUr.  362): 

Si  £1  Ca  ]»a      £:       a 

1.  aienarm       48*56  1805  6-13  8*85  0*89  21*66,  l^e  01 1=98*75  GonnelL 

a.        "             46-40  2108  8  67  7*29  1'60  20*41=100-45  Rammelsberg. 

3.        *«             46-56  20-18  389  7*09  1'87  29*41=100  Etammelsberg. 

i.  Cyprus          4687  19 55  526  5*51  0*78  2200=99*47  Damoui^ 

5.  Ledereriie     49-47  21*48  11*48  3  94  —      8•^8,  l^e  0*14,  P  3*4S=98*57  Hsyes. 

6.  **  53*71     17*68      6*52    8*10    0*80    17  98=99*74  Marsh. 
6A.     "             47*19    20-13      7*44    3*54    0*91     20*53=99-74  Marsh. 

7.  "  61*32     18-45      640        [3*48]        20  35=100  Marsh. 

Analyses  6,  7,  gi^e  an  excess  of  silica,  and  Marsh  attributes  it  to  free  quarts,  yisible  particles  of 
which  were  detected  by  him  in  the  crystals ;  6A  is  the  same  analysis  with  6  after  separatioo 
of  this  excess,  amounting  to  about  12  p.  &  Both  6  and  7  are  of  crystals  from  Cape  Blomidon,  but 
from  different  localities. 

Pyr.!  etc. — According  to  Damour,  the  Cyprus  gmelinite  loses  6  p.  c.  in  dried  air;  at  100*"  C. 
loss  13  p.  c.,  and  the  amount  is  regained  rapidly  in  froo  air ;  at  230*  0.  loss  20  p.  a ;  at  a  bright  red 
heat  21*5  p.  c.,  and  the  grains  become  soldered  together.  The  Irish  crystals  lose  7*25  p.  c  in 
dried  air,  which  in  six  months  increases  to  9-8  p.  a ;  the  loss  is  reduced  to  1*6  p.  c.  after  a  few 
days  of  exposure.  In  the  closed  tube  crumbles,  giving  off  much  water.  B.B.  fUses  easily  (F.= 
2*5—3)  to  a  white  enamel    Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — Occurs  in  amygdaloidal  rocks  at  MonXecchio  Maggiore,  and  at  Castel,  in  the  Yicentine ;  at 
Andreasberg,  in  argillaceous  schist,  with  analdte  and  heulandite ;  in  Transjlvania ;  at  Glenarm 
and  Portmsh  in  Antrim,  Ireland ;  the  island  of  Magee,  some  crystals  ^  in.  across ;  near  Lame, 
flesh-colored ;  at  Talisker  in  Skye,  in  largo  colorless  ciystals ;  on  the  L  of  Qyprus,  near  Pyrgo,  of 
a  pale  reddish  color,  and  O.=2*07 ;  at  Cape  Blomidon  in  Nova  Scotia  (ledererite),  on  the  north 
coast,  at  a  point  nearly  opposite  Cape  Sharp,  in  geodes,  with  analdte  and  quartz,  often  implanted 
on  the  latter  mineral 

Gmelinite  is  usually  considered  rhombohedral,  and  the  crystals  as  twins,  secondary  to  a  rhom* 
bohedron  of  86*  18'.  Tamnau  makes  i?  A  /Z  as  in  chabazite,  and  the  pyramidal  faces  the  form}*. 
The  hexagonal  cleavage  observed  by  Bose  separates  it  widely  from  cluibasite. 

Named  Gmel>niie  after  Prof  Oh.  Gmelin  of  TUbingen;  ffydrolile  from  the  water  present; 
Ledererile  after  Baron  Lederer,  Austrian  Consul  at  New  York.  The  name  hydrolite  has  the  pri- 
ority, but  is  objectionable  because  the  mineral  is  not  so  eminently  hydrous  as  to  make  it  deserv* 
ing  of  the  appellation. 

388.  UilHSOBIIUTB.    Levy,  Ann.  PhJL,  x.  861,  1825.    Gmelinite  pi  many  aiuthon,    Her- 
scheUte  v.  Lang,  PhiL  Mag.,  lY.  xxviii.  506. 

Orthorhombic,  y.  Lang.  I A  7=120°,  or  nearly,  0  A  1-J=139°  23'. 
Observed  planes :  (?,  i-i,  1-i,  2-i,  f-i,  3-J.  i-i  A  l-i=130°  37',  i-t  A  2-i= 
149®  45',  iri  A  |-?=155°.  Not  known  in  simple  forms.  Cleavage :  basal. 
Twins:  composition-face  /,  the  crystals  hexagonal  tables,  with  replaced 
basal  edges,  but  consisting  of  six  sectors  from  composition.  The  tables 
often  aggregated,  as  in  prehnite ;  and  also  into  spherules.  Surfaces  of  planes 
hardly  smooth ;  0  often  rounded  or  rough. 

H.=5*5.  G.=2'06.  Lustre  weak  vitreous.  Colorless  or  white.  Trans- 
lucent; transparent  in  thin  plates.  Fracture  conchoidal.  Optically  bi- 
axial, as  observed  in  each  sector  of  the  tables,  y.  Lang ;  double  refraction 
weak ;  axial  divergence  small ;  bisectrix  negative. 
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Oomp.^-0.  ratio  ftyr  ft,  fi,  Si,  £[=1  :  3  :  8  :  5;  correspoQding  to  4  ^  Si,  (f  JTa+i  £:),  6  fl 
Near  gmelinite  in  the  genera]  form  of  the  crystals  and  in  oompoaition,  but  the  cfTBtals  are  oriho* 
rhombic  and  not  simple,  and  it  contains  as  its  protozyd  bases  potash  and  soda  in  place  of  lime 
and  soda.    Analyses:  1,  2,  Damoor  (Ann.  Oh.  Phys.,  UL  xiv.  99);  3,  t.  Waltershansen  (Yulk 


C^s^261): 

Si 

Si 

Oa 

Sa 

& 

1.  Ad  GasteUo 

2.  " 

3.  " 

47-39 

47-46 

(1)46-46 

20-90 
20-18 
19-21 

038 
0-25 
4-75 

883 
9-35 
6-27 

4-39 

4-17 
2-88 

17-84=99*23  Damonr. 
17-65=99-06  Damonr. 
17-86,  Jdg  0-42,  Pe  l-14=r97-99  Walt 

Pyr.,  etc — In  the  closed  tube  whitens  and  jields  water.  B.B.  fUses  easily  to  a  white  enameL 
EasUy  decomposed  by  adds,  yielding  semi-gelatinous  silica  (Damour). 

Obs. — ^Accompanies  phillipsite  in  It  lava  at  Ad  Oastello,  near  Aci  Reale,  Sldly;  also  at  pydopti 
Oatania;  in  basalt  near  Richmond,  in  Yictoria,  Australia,  the  crystals  in  mode  of  twinning  aud  io 
optical  properties  like  the  Sicilian. 

389.  yHHiTiTPflrBB.  Xevy,  Ann.  PhiL,  IL  z.  862,  1826.  lime-Harmotome.  Ealk-Haimo- 
tome  Germ.  Kali-Harmotom,  Normalin,  BtcWl^  8ohw.  J.,  L  827,  1827,  IJib.,  32,  1830,  Char., 
126,  1832.    Christianite  DeacL^  Ann.  d.  M.,  lY.  ziL  373,  1847. 

Orthorhombic.  /A  7=91°  12'  and  88°  48';  1  A  1=121°  20',  120°  44' 
and  88°  40',  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  Miller. 
Faces  1  and  w  striated  parallel  to  the  edge  between  t^em.  Simple  crys- 
tals unknown.  Twins :  (1)  composition-face  /,  producing  penetration  formi 
like  either  part  of  £  401 ;  (2)  cruciform  crystals,  consistmg  of  two  crossing 


401 


401 


0.  diBove. 


adiBoTe. 


crystals,  each  a  twinned  prism  (f.  401) ;  (8)  cruciform,  consisting  of  three 
crossing  twinned  prisms  at  right  angles  to  one  another.  The  prisms  of 
f.  401  sometimes  short,  as  in  f .  402.  Crystals  either  isolated,  or  grouped  in 
lufts  or  spheres  that  are  radiated  within  and  bristled  with  angles  at  surface. 
H.=4-4-5.  G.=2-2;  2*201,  Iceland,  Damour,  and  Sicily,  v.  Waltei-s- 
hausen.  Lustre  vitreous.  Color  white^  sometimes  reddish.  Streak  no 
colored.    Translucent — opaque. 
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Oomp.--0.  ratio  for  It,  fi,  fli,  fi=l :  8 :  8 :  6  j  cjorrwponding  to  4  fli,  3fcl,  (f  Oa+|  £X  <^  ^=> 
Silica 47-9,  alainina  20'5,  lime  7*4,  potash  6*3,  water  170=100. 

Analjaes:  1,  2,  Gmelin  (Leonh.  Z&  Min.,  1825);  3,  4,  Koblei  (Pogg.,  xzxril);  5,  Ck>iiiifl 
(Edinb.  Phil.  J.,  zzzr.  1843,  875);  6,  7,  Damonr  (Ann.  d.  M.,  lY.  ix.  336);  8,  Qenth  (Ann.  Ch 
Pharm.,  Izri.  272);  9,  10,  Waltershausen  (Yulk.  Gest,  263): 


l^e  0*99=100*88  Gmelm. 

Fe  01 8 =100-62  Gmelin. 

=99-49  Kohler. 

=  100*22  Kohler. 

=100*21  ConneL  G.=2-17. 

=100-73  Damonr. 

=100*00  Damour. 

3Pe  0-24^  Ba  «r.=100'36  G. 

3Pe  2-64%  ftg  l-60=100-34  W. 

3Pe  0-71,  Alg  1*42=98-91  W. 


Si 

£1 

Oa 

«ra 

t 

fi 

1.  liaibnrg 

48*51 

21-76 

6*26 

— 

6-38 

17*23, 

2.        " 

48*02 

22*61 

6-66 

7*50 

16-75, 

3.        " 

50*45 

21-78 

6*50 

— 

3*95 

16-82= 

4.  Gassel 

48-22 

28-33 

7-22 

3*89 

17-65= 

6.  G.  Gausewaj 

4T35 

21*80 

4-85 

3-70 

6-65 

16-96= 

6.  loeland 

48-41 

22-04 

8-49 

_ 

619 

15-60= 

7. 

5016 

20-94 

7*74 

6-50 

14-66= 

8.  Marburg 

48*17 

21-11 

6-97 

0-63 

6*61 

16*62. 

9.  Aci  GasteDa  Sia 

48*53 

19-88 

2-92 

6-18 

3*82 

14-76, 

10.  Palagonia,  Sia 

48-37 

21-07 

3-24 

3*41 

6-15 

14*54, 

Marignac  pnblished  as  an  analysis  of  the  phiUipslte  of  C.  di  Bore  results  differing  widely  from 
the  aboye.    See  page  418,  under  Gismonditk. 

P3rr.,  etc^ — Aooording  to  Damour,  the  Kaiserstnhl  crystals  (mixed  with  a  little  faujasite)  lose 
8  p.  a  after  a  month  in  dried  air,  and  regidn  all  again  in  ordinary  air  in  24  hours.  Heated  to 
50  0.  for  an  hour,  the  mineral  loses  12*3  p.  c,  and  reoovers  nearly  all  in  24  hours'  exposure  to 
ordinary  air,  but  becomes  a  powder  and  opaque  (tfie  faujasite  remaining  transparent).  Heated 
to  150"  0.,  the  loss  is  16  p.  a,  and  only  0*8  p.  e.  after  exposure  again  to  the  air  for  4  days.  At 
250*  0.,  the  loss  is  18*5  p.  a.  part  of  which  is  due  to  the  faig'asite;  it  is  reduced  to  9  p.  a  in  the 
free  air.    B.B.  crumbles  and  fuses  at  8  to  a  white  enamel.    Gelatinizes  with  muriatic  add. 

Obs. — In  translucent  crystals  in  amygdaloid,  at  the  Giant^s  Causeway,  Ireland ;  in  small  oolor- 
Jess  crystals,  and  in  spheroidal  groups,  in  leucitophyr,  at  Capo  di  Bove,  near  Home ;  in  crystals 
and  radiating  masses  at  Ad  Castello  and  elsewhere  in  Sicily;  among  the  layas  of  Somma;  at 
Stempel,  near  Marburg;  Habichtswalde,  near  Oassel;  Annerode,  near  Giessen;  near  Eisenach, 
in  Saxe  Weimar;  Petersberg,  in  Siebengebirge ;  Laubach,  in  Hesse  Darmstadt;  in  EaiserstuhL 
with  faujasite;  at  Hartlingen,  Duchy  of  Nassau;  in  Silesia;  Bohemia;  on  the  west  coast  of 
Iceland,  the  shores  of  Dyrefiord.  Very  small  transparent  crystals,  of  reoent  formation,  m  the 
masonry  at  the  hot  baths  of  Plombi^res,  France,  observed  by  Daubree,  are  stated  by  Senarmont 
to  have  the  angles,  and  by  Desdoizeaux  the  optioBd  characters,  of  phillipsite. 

Named  after  the  English  mineralogist,  J.  Phillips.  The  name  christianite  was  g^ven  by  Des- 
doizeaux (after  Christian  YIII.  of  Denmark)  to  the  Marburg  harmotome  and  crystals  firom 
Iceland;  and  in  his  Man.  Min.,  1862,  he  places  all  of  phillipsite  under  his  name  diristlanite. 

On  cryst  see  DescL,  L  a,  and  Min.,  L  899 ;  t.  Rath,  ZS.  G.,  xviiL  580,  from  whom  the  above 
figures  are  taken. 


390.  H A R  M OTOBflB.  Spatum  calcarium  cryst  dodecaedrum  album,  opacum,  et  lamellis 
quataor  erectia,  eta  (fr.  ZellerfeldX  v.  Bom^  Lithoph.,  iL  81,  Tab.  L,  f.  1 ;  Figura  hyadn- 
thica,  etc:  h»  crystalli  non  sunt  calcaress,  sed  silioess,  Bergm.^  Opusa,  iL  7,  1780.  Hyadnte 
blanche  Demesle,  Lett  417,  var.  5,  1779.  Hyacinte  blanche  crudforme  de  LisU^  Crist,  il  299, 
pL  iv.  f.  1 19  (good),  1788.  Kreuzkristalle  Heyer^  t.  Trebra*8  Erfahrungen,  etc.,  89 ;  Crell's  Ann., 
L  212,  1789.  Kreutzstein  Wbm,  Kanlen^  Lempe's  Mag,  il  58,  59,  1786.  Andreasbergolite 
Delamdherie,  Sdagr.,  i.  267,  1792.  AndreoUte  DdameUL,  T.  T.,  it  285,  1797.  Staurolite  JTtr- 
1MMS  t  28*2,  1794.  Erdnite  Ndj^ne^  Blem.  Mm.,  239,  1797.  Harmotome  Hauy,  Tr.,  iii  1801. 
Pierre  crudforme  Brochani^  L  311,  1808.  Morvenite  Tkom^  Min.,  l  351,  1836.  Baiyt^Hanno- 
tome. 

Orthorhombic.   /A  7=1 24°  47'.    Observed  planes :  (?,  7, 1,  4 ;  1,  4,  and 
BOinetimes  7,  hemihedral. 


0  A  1=120° 
<?  A  4=98  2 


i  A  1=149°  32' 
1  A  1,  ov.  7,=119  8 


1  A  t,  ad1.,=121°  6' 
/A  7,  adj.,=110  26 
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Cleavage :  7J  Oj  easy.   Simple  crystals  nnknown.   Twins:  1.  Com 
face  /,  f.  403,  404 ;  f.  403  elongated,  and  f.  404  shortened  in  the 


;tior 


403 


^<^ 


Strontian. 
406 


Andreasberg. 

Andreasberg: 

of  the  vertical  axis ;  both  penetration-twins,  the  two  an- 
terior quadrants  twinned  parallel  to  /,  and  then  these 
parts  prolonged  backward  in  the  direction  of  the  shorter 
oiagonal,  mScing  a  crystal  composed  of  two  intersecting 
crystals,  but  apparently  composed  of  4  parts ;  each 
part  having  one  liarrow  plane  /  between  two  planes 
1,  and  one  broad  /,  because  the  form  1  is  hemihedral,  the 
planes  occurring  only  on  one  of  the  two  basal  edges  of 
either  half  of  the  prism.  2.  Composition  the  same,  hut 
twins  double  twins,  as  in  f .  405  ;  also  in  f.  406.  which  is 
like  f.  405  in  a  different  position,  except  in  the  enlargement  of  planes  1 
and  the  consequent  absence  of  the  terminal  planes  /.the  laree  lateral  plaoes 
corresponding  to  4  0^&  and  each  reentering  pair  to  4  /'s.  Unknown  massive. 
H.=4*5.  G.=2'44 — 2*45.  Lustre  vitreous.  Color  white ;  passing  into 
gray,  yellow,  red,  or  brown.  Streak  white.  Subtransparent — translucent 
Fracture  uneven,  imperfectly  conchoidal.  Brittle.  Double  refraction 
weak.  Optic-axial  plane  t-t  (having  the  direction  of  the  lines  in  base  in  t 
404) ;  acute  bisectrix  positive.     Dispersion  inappreciable. 

Var. — ^The  variety  morvenxtey  from  Strontian,  Scotland,  ocean  in  transparent  and  tranalooent 
brilliant  crystals  like  fig.  403.    G.=:2'44'7,  Damour. 

Oomp.— 0.  ratio  for  &,S,Si,]9[=]  :  3  :  10  :  6  (or  A\)\  corresponding  to  6  Si,  Sl,Ba,  5fi= 
Silica  46*5,  alumina  lff*9.  baryta  23*7,  water  13-9=100. 

Analyses:  I,  Kohler  (Pogg.,  xxxvii.  561);  2,  Bammeleberg  (Handw.,  L  200);  $i,  id.  (Pogg^  ex. 
624);  4,  5,  Kohler  (1  c.);  6,  Rammelsberg  (Pogg.,  ex.  624);  7,  Oonnel  (Ed.  N.  PhU.  J.,  July, 
1882,33);  8,  Damour  (Ann.  d.  M.,  FV.  iz.  336,  and  0.  B.,  xxiL  745);  9,  10,  Damour  (Ann,  d 

ft 
1603=100'08E6hler. 
14-66=100-27  Bammelsberg. 
13'00=99'99  Rammelaboqg. 
16-24=  99-77  Kohler. 
1511=99-96  Kohler. 
13*45=100'26  BamcQ. 
14*92,  l?e  0-24=100 11  OooneL 
13i9,  9e  0-51=99-76  Damour. 
14-16,  l?e  0'65=l01r2]  Damour. 
14*16,  l^e  0-56=99-47  Damour. 

-.,  etc.— According  to  Damour,  the  Scotch  hannotome  loses  4-3  |.  a  by  6  mos.*  exposure  ti 
air.    Heated  to  lOO**  0.  it  loses  18  p.  a    between  100*  and  150',  9-9  p.  a;  between  100* 


M.,1V.  ix.345): 

A 

£1 

Ida 

Oa 

Sa 

t. 

1.  Andreasberg 

46-68 

16-82 

20-32 

0-26 

1-02 

2.  Andreasberg 

48-74 

17  66 

19-22 

«. 

48-49 

16-86 

20-08 

«r. 

207 

4.  Oberstein 

4665 

16-54 

1912 

1-10 

1-10 

5.  Strontian 

4610 

16-41 

20-81 

0-63 

0-90 

6.        ** 

47-62 

16-94 

20-26 

1-09 

1-00 

7.        " 

4704 

15-24 

20-85 

010 

0-84 

0-88 

8.        " 

47-74 

15-68 

21-06 

0-80 

0-78 

9.  MoneniU 

47  60 

16-39 

20-86 

0-74 

081 

10.       " 

47-69 

16-71 

20-46 

dried  ai 
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and  190*,  13*5  p.  a;  andaftftr  34  h.  ezpoBuie  to  the  ordinary  air,  wbat  la  lost  is  restored  A.t  a 
dull  red  heat  the  loea  is  14-65  p.  a,  and  the  mineral  is  disaggregated;  the  total  loss  at  a  b;nght 
red  heat  is  14*70  p.  c.  6J3.  whitens,  then  cnunhles  and  fuses  without  intumeseenoe  at  3*5  to 
a  white  transluoent  g^asa.  Some  yarieties  phoephoresoe  when  heated.  Decomposed  by  moriatii 
add  without  gelatinizmg. 

Obs.— Harmotome  oooors  in  vnygdaloid,  phonolite,  trachyte;  also  on  gneiss,  and  In  boom 
metalliferous  veins. 

Oocurs  at  Strontian,  in  Bootlab^L,  mfine  crystals,  some  an  inch  through;  in  a  metalliferous 
Tdn  at  Andreasberg  in  the  Harz ;  at  Budelstadt  in  Silesia ;  Schiffenberg,  near  Giessen ;  at 
Schima  and  Hauenstein  in  Bohemia ;  near  BsohwegB  in  ^esse ;  at  Oliorstein  in  Birkenfeld,  im- 
planted on  agate  in  siliceous  geodes ;  at  Kongsberg  in  Norway ;  with  analdte  in  the  amygdaloid 
of  Dumbartonshira  ' 

Named  from  *af>;(<^f,  jwii,  and  rt/uru,  to  cuif  alluding  to  the  fact  that  the  octahedron  (made  by  the 
planes  1)  divides  parallel  to  the  plane  that  passes  through  the  terminal  edges. 

On  cryst  see  Levy's  Heuland ;  Desdoizeauz,  Ann.  d.  M.,  lY.  ix.  ;^39,  and  Min.,  I  412.  Thi 
prismatic  angle  124''  47'  gives  for  the  prism  t-2  the  angle  87"  26'  and  92"  34\  which  is  near  the 
angle  in  phUlipsite ;  so  that  while  phUlipaite  has  the  O.  ratio  for  bases  and  silica  of  a  bisilicate 
and  the  ang^e  /A  /of  pyroxene,  harmotome  has  the  O.  ratio  neaiiy  and  angle  IM  of  horn- 
blende.   Damour  and  Desdoizeaux  show  morvenite  to  be  harmotome  (Anu.  d.  M.,  TV.  ix.  839). 

The  name  AndreoUte  of  Delametherie  (derived  fh>m  the  locality  at  Andreasberg)  has  the  priority, 
and  also  Brdniie  of  Napione ;  but  Hauy  substituted  harmotome,  of  no  better  signification,  and  tdl 
subsequent  mineralogista  have  followed  him. 


391.  H7POSTILBITE. 


£eudani  (fir.  Faroe),  Mia,  il  119,  1882. 
Ber.  Ak.  Wien,  xxiv.  286,  1857. 


Desmin,  Puflerit,  J8t<ftmMN, 


In  small  concretions^  compactly  fine  fibrons  within ;  also  in  large  radiate- 
fibrons  or  columnar  masses. 

H.=3'5— 4.  G.=2'l— 2*25.  Lustre  vitreous,  strongly  so  to  feebly 
fihining.  Color  white,  sometimes  greenish- white.  Transparent  to  trans- 
lucent. 

Oomp.,  Var.~0.  ratio  for  1^  fi,  Si,  £[=  1  :  3 :  9  :  6,  corresponding  to  4^  Si,  £1,  (}  Ca+|  ^a), 
6&=,  if  &=0a,  Silica  60*3,  alumina  19*2,  lime  10*4»  water  201= 100.  The  ordinary  hypostil* 
bite  contains  some  soda,  with  ^a:  Oa=2 :  7,  nearly;  while  the  variety  pi^flerUe  is  without 
alkalies. 

G.  of  bypostllbite)  2*14,  Beudant ;  2*18,  Haughton ;  2*262,  MaUet ;  of  puflorite,  2,  Bukeisen ;  2*21, 
Damour.  In  pufierite  the  fibres  have  two  unequal  deavages,  at  right  angles  with  one  another, 
with  lustre  strongly  vitreous.  Double  refraction  is  strong;  axial  divergence  small;  bisectrix 
parallel  to  the  sides  of  the  fibres  and  negative;  axial  plane  paralld  to  the  plane  of  more  difficult 
deavage;  DesoL 

Analyses:  1,  Beudant  (Min.,  iL  120);  2,  Dum^nil  (ib.);  8,  Kallet  (Am.  J  Sd.,  IL  xxiL  179); 
4,  Haughton  (PhiL  Mag.,  lY.  xiil  510):  6,  id.  (ib.,  xxxii  224);  6,  Bukeisen  (Ber.  Ak.  Wien, 
xziv.  286) : 


1.  Far6e 

2.  Dalsnypen 

3.  Skye 

4.  ** 

6.  Bombay 
6.  Jhifimte 


62-43 
52*26 
53-95 
52-40 
52-80 
62-84 


Si 
18-32 
18-75 
20-13 
17'98 
17-12 
16*30 


18-70=99-96  Beudant 
18-75=99-50  Dum^niL 
12-42=100*28  Mallet. 
17*88=99-97  Haughton. 
18-52=98*75  Haughton. 
1716=98-09  Bukeisen. 


Thomson  found  (MiiL,  L  345)  a  **red  stilbite  "  from  Dumbarton  to  contain  Si  52-50,  £l  17*32, 
Oa  11*52,  tL  18-45=99*79.  As  he  calls  the  mineral  rtd  stilbUe  fh>m  Dumbarton,  a  noted  kxsal- 
iiy  of  red  stilbite  familiar  to  him,  and  stilbite  is  easily  distinguished  by  its  pearly  deavage,  it  is 
far  safer  to  give  credit  to  his  mineralogical  opinion  than  to  his  analysis.  Until  hypostilbi^  is  an* 
nounced  on  good  authority  from  Dumbarton,  the  analysis  may,  therefore,  be  taken  only  as  a  coin* 
ddence  by  error. 

Pyr^  etc. —According  to  Beudant,  intumesoes  a  little,  and  ftises  with  difficulty  on  the  edges; 
•Itadced  by  adds  without  gelatinizing.    According  to  Mallet,  gelatinizes  readily  with  adds. 

Puflerite,  aooordipg  to  Bukeisen.  intumeaces  mnoh,  and  frises  easQy  to  a  snow-white  b.ebbj 

(ClMS. 
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OXYGEN   COMFOUNDS. 


Obs. — Hypostilbite  occurs  on  the  island  of  Faroe  with  stilblte  and  opistilbite,  forming  fibrcui 
nodules  or  concretions  in  amygdaloid ;  on  the  island  of  Skye,  in  a  similar  manner;  in  the  Ker- 
budda  valley,  and  near  Bombay  in  India,  in  the  same  rock,  constituting  large,  fibrous,  transparent 
masses,  radiated  like  natrolite  or  thomsonite. 

Puflerite  occurs  at  Pufler-Ioch  in  the  Seiser  Alps,  Tyrol,  in  cavities  in  melaphyre^  with  analdte 
and  chabasite,  and  often  implanted  on  these  minerals  in  small  concretions. 

Named  from  'wJ,  beiotv^  and  stUbiie,  in  allusion  to  its  containing  less  silica  than  stilblte.  It  baa 
been  considered  altered  stilblte. 

392.  STUiBITB.  Zeolit  pt  Orofut,  Ak.  H.  Stockh.,  1766;  Zeolites  cryst,cry8ta]li  ad  centrum 
tendentes  (f^.  Gustafsberg,  etc.),  OronsL,  102,  1758.  Z.  facie  Selenitica  lamellaris,  Blattricher 
ZeoUt  pt,  WaJl^  Min.,  i  313,  1772.  Strahliger  ZeoUth  Weim,,  Ueb.  Cronat,  242,  1780. 
Strahl-ZeoUth  (var.  of  Z.)  Wenw,  1800,  Lndwig.,  i  49,  1803.  Radiated  Zeolite.  Zeolite 
nacr^  StUbite,  Delameih^  T.T.,  ii  306,  1797.  StUbhp  (Heulandite  ind.)  K,  J.  d  K.,  ill  66, 
1798,  Tr.,  iu.  1801,  1822  ;=Strahl-Zeolieh  Eoffin.,  Min.,  u.  287,  1812.  Besmine  [=StilbUe  with 
HeuL  excL]  BreOh^  Hoffin.  Min.,  iv.  b,  40,  1818;=Stiniito  Brooke,  Ed.  Phil.  J.,  vl.  112,  1822. 
Bphnrostilblte  Beud.,  Tr.,  iL  120, 1832.    Syhedrite  Shtpard,  Am.  J.  Sd.,  IL  xl  110,  1865. 

Urthorhombic.  /A  7=94°  16'  (whence  iri  Ai-5=130°  12',  analogue  of 
/A  /in  heulandite)  ;  1  A  1,  front,=119°  16',  side,  114°  0',  U  A  i-£=90^ 
Brooke  and  Miller  make  O  A  i-l^or  i  J=90°,  iri  A  1=123'', 
i-%  A  1 =120°  22'.  Cleavage :  iri  perfect,  i-l  leas  so.  Fonna 
as  in  f.  407 ;  more  common  with  the  prism  flattened  par- 
allel to  irl  or  the  cleavage-face,  and  pointed  at  the  extrem- 
ities ;  sometimes  with  the  vertical  edges  replaced  by  the 
prism  L  Twins:  cruciform,  composition-iace  1-i,  rara 
Common  in  sheaf-like  aggregations  ;  divergent  or  radiated ; 
sometimes  globular  and  thin  lamellar-columnar. 

H.=3-5-4.  G.=2094- 2-205;  2-161,  Haidinger. 
Lustre  of  i-i  pearly ;  of  other  faces  vitreous.  Color  white ; 
occasionally  yellow,  brown,  or  red,  to  brick-red.  Streak 
uncolored.  Transpai'ent — translucent.  Fracture  uneven. 
Brittle.  Double  refraction  strong ;  optic-axial  plane  i-i ; 
diveigence  50°— 55°  ;  bisectrix  negative,  perpendicular  to 
O:  DescL 

Var. — 1 .  Ordinary,  Either  (a)  in  crystalfl,  flattened  and  pearly  parallel  to  the  plane  of  dea vage, 
or  shoaf-like  or  divergent  groups ;  or  (&)  in  radiated  stars  or  hemispheres,  with  tiie  radiating  indi- 
viduals showing  a  pearly  cleavage  surface.  SphoBrostUbite  Beud.  is  in  spheres,  radiated  within, 
with  a  pearly  fracture,  rather  soft  externally,  but  harder  at  centre,  and  having  G.=2'31.  Heddle 
shows  that  it  is  stilbite  impure  from  mixture  with  mesqlite ;  the  original  was  from  Faroe. 

Oomp.— 0.  ratio  1:3:12:6;  corresponding  to  6  Si,  iScl,  Ca,  6  £[= Silica  57*4,  alumina  16*5,  lime 
8*9,  water  17*2=100.  Analyses:  1,  Fuchs &  Gehlen  (Schw.  J.,  viif.  253);  2,  Hisiuger  (ib.,  xxi'd 
68);  8,  Retzius  (Jahresb.,  iv.  153);  4,  Moss  (Pogg.,  Iv.  114);  5,  Riegel  (J.  pr.  Ch.,  xl  317);  6, 
Hermann  (Bull.  Soc.  Nat  Moscou,  1848,  318);  7,  Munster  (Fogg.,  \xy.  297);  8.  9,  Sjogren  (CEfV. 
Ak.  Stockh.,  1848,  111) ;  10,  Waltershauseu  (Yulk.  Gest,  254);  ]  1,  Kerl(B.  H.  Ztg.,  1853,  No.  2): 
12,  B.  Weber  (ib.);  13,  Beudant  (Min.,  il  119,  120);  14^  Heddle  (Greg  &  L.  Min^  164);  15,  1(\ 
Haughton  (Phil  Mag.,  lY.  xiii  510,  xxxiL  224) : 


Si 

£1 

Oa 

fra      & 

fi 

1.  Iceland 

5607 

16-58 

7-58 

1-50 

19-80=100-03  F.  &  G. 

2.       " 

580 

16-1 

9-2 

16-4=99-70  Hiainger. 

3.  Faroe 

66-08 

17-22 

6-96 

2-17     

18-35=100-77  Betsiufl. 

4.      " 

57-18 

16-44 

7-74 

1-11     0-32 

17 -79 =100-58  Moss. 

5.  Niederkiidien 

68-88 

16-66 

7-16 

1-62     

14-50,  Fe  0-26=98-53  BlegeL 

6.nmenMtB.; 

G.: 

=2-19 

56-31 

16-25 

7-66 

1-03     

17-75,  Pe,  lifn  10= 100  Henuai 

1  Qhristiana; 

G.= 

r2'203 

58-58 

15-78 

7-02 

307» 

17-05,  Fe  0-5  Munster. 

*  with  Mune  mafnoiiL 
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Si 

21 

da 

fra 

a 

8  Gosta&berg 

67-41 

16-14 

8-97 

1-21 

1-04 

0.  Barbro,  Nonraj 

68-41 

16-66 

7-89 

— 

10.  loelaud;  G.=:2184 

67-40 

16-23 

7-71 

0-60 

0-84 

11.  Andreasberg 

663 

16-9 

7-4 

0-6 

12.  Benifiord,  Iceland 

68-02 

14-94 

8-33 

~^^ 

1-80 

13.  SphcarostilbUa 

65-91 

17-61 

9-03 

0-68 

14.  Skye 

6664 

16-43 

8-90 

0-46 

16.  Bombaj 

68*20 

16-60 

8-07 

0-49 

0-92 

16.  Nerfoudda 

66-69 

16-36 

6-88 

1-46 

0-89 

16-60,  %  «r.=101-40  Sjdgren. 
16-53,  %,  Mn  0*59=:99*93  & 
16-68,  fig  018=99-09  Waltenb 
17-6.  Pe  1  3=99-1  KerL 
17-71=100-30  Weber. 
17-84=loo-07  Beudant 
17-05=99-38  Heddle. 
1800=10l-28  Haughton. 
17-48  Haughton. 

A  white  silky  incnistation  on  chert,  Arom  the  hot  spring  of  Olette,  eastern  Pyrenees,  afforded 
X  Bonis  Si  67*6,  &  16*1,  da  8-6,  ti  17*6=99*9;  and  Desdoizeaux  observes  that  it  occurs  also  in 
fdeayable  rectangular  prisms  like  those  of  stilbite. 

SyhedrUe  of  Shepard  (L  a),  firom  trap  in  the  Syhedree  Mountains,  Bombay,  has  a  greenish  color, 
with  0.=2*821 ;  and  afforded  W.  S.  Tyler  (J.  c.)  £l  16*06,  t&  2*71,  Mr  2*46,  Oa  6*45,  1^  16-4n,  the 
rest,  66*92,  undetermined,  but  supposed  to  be  all  silica.  Alkalies  wanting.  It  may  bo  an  impure 
stilbite,  colored  by  a  chlorite-like  mineral. 

Pyr.,  etc.— According  to  Damour,  loses  1*3  p.  a  at  100**  G. ;  13  p.  a  between  100**  and  150**  G. ; 
regaining  all  lost  but  3*1  p.  c.  after  5  days'  exposure  to  the  ordinary  air;  at  170**  G.  the  loss  is 
16*2  p.  a,  '^ch  is  reduced  to  9*2  p.  a  after  16  days'  exposure.  B.B.  exfoliates,  swells  up,  curves 
into  fan-Uke  or  vermicular  forms,  and  ftises  to  a  white  enamel  F. =2—2*5.  Decomposed  by 
muriatic  add,  without  gelatinizing  The  apharosUlbite  gelatinizes,  but  Heddle  says  this  is  owing 
to  a  mixture  of  meaolUe  with  the  stilbite. 

Obs. — Stilbite  occurs  mostly  in  cavities  in  amygdaloid.  It  is  also  found  in  some  metalliferous 
TBlns,  and  in  granite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  also 
found  on  the  Isle  of  Arran,  Scotland ;  in  Dumbartonshire,  at  Long  Graig,  and  at  Kilpatrick,  Scot- 
land, in  red  crystals ;  at  Kincardine,  Kilmalcolm,  Gampsie,  Scotland ;  at  the  GianVs  Gauseway, 
in  the  Honme  Mts.,  etc.,  Ireland;  at  Androasberg  in  the  Harz,  and  Kongsberg  and  Arendal  in 
Norway,  with  iron  ore;  in  the  Yendayah  Kts.,  Hindostan,  in  large  translucent, crystals  having  a 
reddish  tinge ;  also  in  the  Nerbudda  valley  and  in  the  Bombay  Presidency ;  a  brown  variety  on 
granite,  at  the  copper  mines  of  Gustafsberg,  near  Fahlun  in  Sweden ;  at  Andreasberg,  Kongsberg, 
etOL 

SpheerasliUnle  occurs  in  minute  spheres  over  faroeUte  in  Skye;  at  Storr  (anal.  13,  14);  and  at 
Quining,  in  spheres  as  large  as  a  pea. 

In  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Oharlestown  syenite  quarries. 
Mass. ;  at  the  gneiss  quarry,  Thachersville,  Gonn.,  in  crystals  lining  cavities  in  coarse  granite ;  at 
Hadlyme,  in  radiated  forms  on  gneiss,  associated  with  epidote,  garnet,  and  apatite;  at  Phillips- 
town,  N.  Y.,  in  crystals  or  fan-lik«  groups ;  opposite  West  Point,  in  a  vein  of  decomposing  bluish 
feldspar,  intersecting  gneiss,  in  honey-yellow  crystals ;  in  the  greenstone  of  Picrmont,  in  minute 
crystals ;  in  scopiform  crystals  of  a  dull  yellow  color,  near  Peekskill,  N.  Y. ;  and  at  Bergen  Hill, 
New  Jersey,  in  small  but  bright  crystals ;  also  at  the  Miohipicoton  Islands,  Lake  Superior ;  at 
Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  from  8  to  4  inches  thick,  and  from 
80  to  50  feet  long,  intersecting  amygcUdoid,  its  colors  white  and  flesh-red ;  also  at  Isle  Haute, 
Digfoy  Neck,  Gulliver's  Hole,  Black  Bock,  Gape  Blomidon,  Hall's  Harbor,  Long  Point 

The  name  stilbite  is  from  artxffn,  lustre ;  and  deamine  from  iUnn,  a  bundle.  The  spedes  stilbite, 
as  adopted  by  Haiiy,  iodttded  Strahlzeolith  Wem,  (radiated  zeolite,  or  the  above),  and  Blatterzeo- 
lith  Weim,  (foliated  zeolite,  or  the  spedes  heulandite  beyond).  The  former  was  the  typical  part  of 
the  spedes,  and  is  the  first  mentioned  in  the  description ;  and  the  latter  (made  the  variety  stilbite 
anafnorphique)  he  added  to  the  spedes,  as  ho  observes,  with  much  hesitation.  In  1817,  Breit- 
hanpt  separated  the  two  zeolites,  and  called  the  former  tksmine  and  the  latter  euzeolite^  thus 
throwing  aside  entirely,  contrary  to  rule  and  propria^,  HaQy's  name  stiSnkt  which  should  have 
been  accepted  by  him  in  place  of  desmhie,  it  being  the  typical  part  of  his  spedes.  In  1822 
Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  stiBnie  for  the  first,  and  named 
the  other  heulandUe.  In  this  he  has  been  followed  by  the  French  and  English  mineralogists  * 
while  the  Germans  have  unfortunately  followed  Breithaupt 

Alt— Stilbite  has  been  observed  changed  to  quarts. 

a93.  fiPISTILBITB.    Epistilbit  O,  Boae^  Pogg.,  vL  IBS,  1826.    Monopban  BreUh^  Ohar^  27lli 

1823. 

Orthorhombic.  I^  7=135^10',  0  A  l-i=144^  68' ;  a  :  J :  c=l-422  : 1 : 
S'4242.     Obeerved  planes,  as  in  f.  408,  with  2-1  replacing  edge  /A  11 
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oxTQEN  ooKPomme. 


*M  u  A  1^,  top,=109**  46',  1-?  A 14,  top,=147^  40',  /A  1-1 

=122^  9',  1-f  A  1-1=141°  47'.  Cleavage:  t'-t,  very 
perfect ;  indistinct  in  other  directionB.  Face  Z  mostly 
uneven.  Generally  in  twins;  composition-faoe  1. 
Also  granular. 

B[.=4— 4-5.  G.=2-249— 2-363.  Lustre  of  cleavage- 
face  pearly ;  of  /  vitreous.  Color  white,  bluish-  oi 
yellowish-white,  reddish.  Transparent — ^translucent 
Fracture  uneven.  Double  refraction  weak ;  plane  of 
optical  axes  parallel  to  i-l,  and  bisectrix  normal  to  i-i. 

Oomp.— 0.  ratio  for  It,  fi,&fi=l:  3:  12:6;  ooiresponding  to  6  fli,  Si,  (}  da-hi  iSiTa),  l(  £[= 
Silica  59-0,  alamina  16*9,  lime  7*3,  soda  2*0,  water  U'8=100.  AnalTM:  1,  2,  G.  Rose  (L  c); 
3,  Dr.  Limprioht  (Walterah.  Vulk.  Gest,  248);  4^  6,  Waltershaiuen  (ib.);  6,  Kurlbanm  (Am  J 
8cL,  IL  zziii  421);  7,  8,  How  (ib.,  zxvL  88): 


Si 

£1 

Oa.     Sa 

fi 

1.  Berufiord 

68-69 

17-62 

7-66       1-78 

14-48=99-93  Boae. 

2.        " 

60-28 

17-36 

8-32       1-52 

12-61  (lo88)=:100  Bofla.           * 

8.        « 

Wl 

58-99 

18-21 

6-92      2-35 

14*98=101-44  Limpricht 
13-90=101-01  Valterahauaen. 

4.        «* 

69-22 

17-23 

8-20       2-46 

6.        " 

ywh. 

60-08 

16-74 

8*14  &2-S5 

14-31=101-62  Waltershauaen. 

6.        " 

68-74 

17-10 

7-81  ]Sra2-06 

1421,  Fe  0-12,  i  0-19-100-28  KnrUwuiL 

7.  N.  Sootia 

(1)  68-67 

16-84 

700      0-99 

15-42,  Pe  1-68,  t  0-99=99-89  How. 

8.        " 

68-85 

16-73 

7-87       210 

14-93=100  How. 

P3rr.,  etc< — ^B.B.  intumeaces  and  forma  a  yeaicular  enamel  Soluble  in  oonoentrated  miinatl: 
a^ld  without  gelatinizing. 

Oba.— Occurs  With  Bcoledte  at  the  Berufiord  in  Iceland;  in  Faroe;  at  Poonah  in  India;  a. 
small  flesh-colored  crystals  at  Skye ;  in  small  reddish  crystals,  nearly  or  quite  opaque,  with  atfl- 
bite,  at  Margaretville,  N.  Scotia,  7  m.  E.  of  Port  (yeorge  (anal  7 ;  loc.  for  anaL  8  not  precuoly 
known).    Reported  as  occurring  with  stUbite,  apophyllite,  eta,  at  Bergen  BJM,  N.  J. 

ParastUbiie.  Yon  Waltershauaen  thus  names  (1.  c.,  p.  251)  a  specimen  (h>m  Borgarflord,  whidl 
afforded  on  analysis  Si  61*87,  £l  17-88,  Oa  7-32,  ^a  200,  &  1-78  £[9  20=100,  for  which  ba 
deduces  the  0.  ratio  1 :  3  :  12  :  3,  and  writes  the  formula  B  Si+sitl  Sl*+8  ]^  It  reaembtea  epi- 
ati^bite,  but  enves  (Pogg.,  xdx.  170)  136**  89'  for  the  angle  /A  /. 

3^4,  UBUIiAMBITB.  Blattriger  Zeolith  Meyer,  Beschaft  Gka.  N.  Fr.  Berlin,  It.  1779. 
Eoffm^  Bergnu  J.,  480,  1789.  Bl&tter-Zeolith  (yar.  of  Z.)  WenL,  1800,  Lndw.  Min^  49,  ISOs! 
StUbite  pt,  Stilbite  anamorphique,  J7.,  Tr.,  iii.  1801.  Euzedith  BreUk^  Hoffln.  ICin.,  ir^  b^ 
40,  1818.  Heulandite  Brooke,  Ed.  PhiL  J.,  vi  1 12,  1822.  loncolnite  micheock,  Bep.  a.  Maaa^ 
1833,  437,  1886,  662,  1841.    Beanmontite  Levy,  0.  B^  1839. 

Monoclinic     ^=88^  85',  I A  7=136^  4',  0  A  14=166^  45' ;  a  :  J  :  <?= 

r065  :  1 :  2*4785.    Observed  planes  as 
in  the  annexed  figures. 

O  A  2-i=116°  20'    i\  A  -1=106**  32' 
0  A  -2-i=114  a  /  7=111  58 

2-i  A  -2-i=129  40     -1  A  -1=146  56 

Cleavage  :  clinodiagonal  (t4)  eminent 
Also  in  globular  forms ;  also  granular. 
a=3-5~4.  G.=2-2,  Htodinger; 
2-195,  Faroe  Islands,  Thomson ;  2-175, 
Iceland.  Lustre  of  i-l  strong  pearly ; 
of  other  faces  vitreous.  Color  varioug 
shades  of  white,  passing  into  red,  graj 
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juid  brown.  Streak  white.  Transparent — subtranslucent.  Fracture  sub- 
conchoidal,  uneven.  Brittle.  Double  refraction  weak ;  optic-aidal  plane 
normal  to  i-l ;  bisectrix  positive,  parallel  to  the  horizontal  diagonal  of  the 
Descl. 


Oomp.— 0.  ratio  1:8:12:5,  ooiresponding  to  6  Si,  £1,  Oa,  5  ]&=:Silica  69*1,  alumina  16'9,  lima 
9*2,  water  14*8=100.  Analyses :  I  Meyer  (L  c);  2,  Thomson  (Min.,  i.  347);  8,  4,  Bammelsberg 
(Handw.,  L  802,  Fogg.,  ox.  525) ;  5,  Damour  (Ann.  cL  M.,  IV.  x  207) ;  6,  Waltershausen  (Yulk 
Gest,  252) ;  1,  Haughton  (PhiL  Mag^  lY.  ziil  509)  : 


1. 

2.  Faroe 

8.  Iceland 

4. 

ft.        •* 

6.        «* 


Si  £1  Oa  »a  IS:       tt 

58-3  17*2  6-6      17-5=99*6  Meyer. 

5915  17*92  7-65     16*40=10012  Thomson. 

58  2  17*6  7*2       16*0=99*0  Bammelsberg. 

59-68  15-14  6-24  0*46  2*85  15*48  Bammelsberg. 

59*64  16*33  7  44  1*16  0'74  14*88=99*64  Damour. 

58*90  16-81  7-88  0*67  1*6»  14  33,  JPe  0*12,  lig  0-29=100*04  W. 


7.  Nerbudda     56*59    15*35    5*88    1*45    0*89    17*48,  Ug  0*82=98-46  Haughton. 

The  red  color  of  the  Fassa  cfystals  is  due,  aocording  to  Kenngott,  to  minute  crystalUne  graizu 
of  another  mineral 

Pyr.,  etc. — ^According  to  Damour,  the  Faroe  mineral  loses  part  of  its  water  in  dry  air,  which 
U  retakes  in  ordinary  air;  the  loss  of  the  mineral  is  2*1  p.  c.  at  100*"  C,  and  8*7  p.  c  between  100* 
and  150*  C ;  and  this  is  restored  again  after  24  hours  in  the  air.  At  190*  the  loss  is  12*8  p.  c. ; 
and  by  the  end  of  two  months  all  is  regained  but  2*1  p.  c.    B.fi.  same  as  with  stilbite. 

Obs. — Heulandite  occurs  principally  in  amygdaloidal  rocks.  Also  in  gneiss,  and  occasionally  in 
metalliferous  veins. 

The  finest  specimens  of  this  species  come  ftom  Beruflord,  and  elsewhere,  Iceland ;  the  Faroo 
Islands ;  the  Vendayah  Mountains,  Hindostan.  It  also  occurs  in  the  Eilpatrick  Hills,  near  (rlas- 
gow ;  on  the  I.  of  Skye ;  in  the  Fassa  Valley,  Tyrol ;  Andreasberg,  Harz ;  near  Semil  and  Bodis* 
fort,  Bohemia ;  Poremba,  Poland ;  Marschendorf,  Moravia ;  Neudorfel,  near  Zwickau,  Saxony ; 
Siberia,  at  Nertschinsk,  etc. ;  in  the  amygdaloid  of  Abyssinia.  Bed  varieties  occur  at  6ampsie  in 
Sterlingshire,  with  red  stUbite ;  also  in  Fassa  Valley,  Tyrol ;  and  brown  in  ore  beds  at  ArendaL 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  flesh-red  colors, 
and  associated  with  laumontite,  apophyllite,  thomsonite,  eta ;  also  at  Cape  Blomidon,  in  crystals 
an  inch  and  a  half  in  length;  at  Martial's  Cove,  Isle  Haute,  Partridge  Island,  Swan's  Creek,  Two 
Islands,  Hall's  Harbor,  Long  Point 

In  the  United  States,  with  stilbite  and  chabazite  on  gneiss,  at  Hadlyme,  Ct,  and  Chester,  Mass. ; 
with  these  minerals  and  datolite,  apophyllite,  etc,  in  amygdaloid  at  Bergen  Hill,  New  Jersey ; 
sparingly  at  Kipp's  Bay,  New  Tork  Island,  on  gneiss,  along  with  stilbite:  at  McKinney's 
quarry,  Rittenhouse  Lane,  near  Philadelphia,  sparingly;  on  north  shore  or  Lake  Superior, 
between  Pigeon  Bay  and  Fond  du  Lac ;  in  minute  crystals,  seldom  over  half  a  line  long,  with  hay- 
denite,  at  Jones's  Falls,  near  Bultimore,  on  a  syenitic  schist  (Levy's  beauTnontite^  which  is  crystal- 
lographi<»klly  and  optically  identical  with  heulandite). 

Named  after  the  English  mineralogist,  H.  Heuland. 

Gebinitk  How  (Ed.  N.  Phil  J.,  II.  z.  84,  1869)  is  near  hnulandite  in  composition,  but  is  massive, 
with  a  subresinous  or  waxy  lustre,  H.  =3-5,  white  or  yellowish- white  color,  and  it  fuses  B.B.  with« 
out  intumescence.  How  obtained,  as  a  mean  of  two  analyses,  Si  67-57,  ^  12*66,  Fe  1*14,  Mg 
1-87,  Ua  9*82,  i.  0*37,  "&.  15*69=99*12.  Forms  the  thin  outer  crust  of  amygdules  in  trap  of  the 
Bay  of  Fundy,  near  Black  Bock.  A  pure  species  could  hardly  be  expected  from  a  massive 
material  in  suc^  a  condition. 


396.  BBBW8TERITB.    J»vo;k6,Ed.PhiL  J.,  vL  112, 1822.    DiagonitBrec0L,Ohar.,  118, 18da 

Monoclinic.  C7=86^  66'  /A  7=136°  (9  A  1-1=157°  14';  a  :  J  :  <?= 
1-0387  : 1  :  24715.  O  A  1-1=93°  4',  (?  Aa=90°,  O  A  7=93°  24',  0  aU 
=176°,  f-i  A  44=172°,  Brooke.  From  measurements  by  Mallet,  7a  /=: 
136°  13',  7Ai^=157°  17'-23',  7Aa=112°  12'-17',  (5A|-i=175°  49' 
^&\  fi  A  f  1=171°  40'-43'.     Cleavage :  i4  highly  perfect. 

H.=4-5— 6.    G.=2-482,Thomsou;  2-45, Damour;  2-453,  Mallet    Lu» 
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tre  of  i-l  pearly ;  of  other  faces  vitreous.  Color  white,  in 
dining  to  yellow  and  gray.  Streak  white.  Transparent — 
translucent.  Fracture  uneven.  Double  refraction  weak ; 
optic-axial  plane  normal  to  i-i ;  bisectrix  parallel  to  ortho- 
diagonal;  plane  of  axes  of  the  red  rays  mclined  21°-23^ 
lii     ^    **      fo  ?i,  and  70^-72°  4' to  (9. 

Oomp. — 0.  ratio  for  ft,  fi,  Si,  ]&=1  :  3  :  12  :  6,  corresponding  to  6  Si,  Si, 
(|Sr  +  i  Ba),  5  &=:Silica  58*5,  alumina  15*S,  baryta  7*6,  strontia  10-2,  watex 
18-4=100.  Analyses:  1,  Connel  (Ed.  N.  FhiL  J^  adx.  85);  2,  Thomson  (Min., 
L  848);  3,  J.  W.  MaUet  (PhiL  Mag.,  IV.  xyiiL  218) : 

§1        £l       Fe      Ba      gr      Oa       tL 

1.  Strontlan  63-67     17-49    0*29     6-76     8-32     1-86     1 2-68=1 00-45  OonneL 

2.  "  63-04    16-64     tt-05    9-01     080     14-73=10017  Thomson. 

3.  "  (1)64-32     16-26     008     6-80    8  99     1-19     13-22 =9986  Mallet 

P3nr-)  etc.— According  to  Damour,  brewsterite  loses  water  in  unheated  dried  air,  experiencing 
a  loss  of  weight  of  1-65  p.  a  in  the  course  of  a  month.  At  100"  C^  after  2  hours,  the  loss  is  0*2 
p.  a,  but  at  130°  0.  7*7  p.  c,  when  the  mineral  while  still  hot  is  electric,  the  crystals  mutually 
attracting;  they  have  become  opaque  and  pearly;  by  48  hours'  exposure  to  ordinaiy  air,  the  loss 
is  reduced  to  2*7  p.  a  At  190*"  C,  the  loss  is  82  p.  a ;  this  is  reduced  to  zero  after  48  hours* 
exposure ;  and  at  270**,  the  loss  is  10*1  p.  c,  which  is  reduced  to  1*2  p.  c.  after  8  days' exposure. 
At  a  dull  red  heat  the  loss  is  12*8  p.  c,  and  at  a  bright  red,  lS-3  p.  c.  B.B.  swells  up  and  fuses 
at  3  to  a  white  enamel    Decomposed  by  acids  without  gelatiniaung. 

Obs. — First  observed  at  Strontian  in  Argyleshire,  with  calcite.  Occurs  also  at  the  Oiant'a 
Causeway,  coating  the  carities  of  amyg^Ioid ;  in  the  lead  mines  of  St  Turpet ;  near  Freiburg  in 
die  Brisgau ;  at  tiie  Col  du  Bonhomme,  S.  W.  of  Mont  Blanc,  on  a  quartz  rock ;  near  Bar^s,  in 
the  Pyrenees,  in  a  calcareous  schist;  and  it  has  been  reported  from  the  department  of  the  Is4ro 
in  France. 

Named  after  Sir  David  Brewster. 

396.  MORDENITB.    ffaw,  J.  Ch.  Soa,  II.  IL  100. 

In  small  hemispherical,  reniform,  or  cylindrical  concretions.  Structure 
fibrous. 

H.=5.  G.=2-08.  Lustre  highly  silky.  Color  white,  yellowish,  or 
pinkish.     Translucent  on  the  edges.     Rather  brittle. 

Oomp.— 0.  ratio,  &,  S,  Si,  fi=l :  3  :  18  :  6 ;  corresponding  to  9  Si,  £l,  (t  Oa+il^a),  6£[=Si 
66-92,  ^  12-66,  Ca  4*59,  if  a  2*54,  ^  18-29=100.    Analysis :  How  (l.a): 


Si 
(4)  68-40 


$1 
12-77 


Oa 
3-46 


Hz 
2-36 


13  02=100. 


The  soda  includes  0*09  to  0*23  of  potash.    The  silica  varied  from  67*38  to  69*27. 

Pyr.,  etc. — ^Yields  water.  B.B.  ftises  without  intumescence.  Not  perfectly  decomposed  by 
adds. 

Obs.— Occurs  near  Morden,  King's  Co.,  Nora  Scotia,  hi  trap,  with  apophyOte,  barlte,  and  a 
Drehnito-like  mineral ;  also  at  Peter's  Point|  eight  miles  west,  with  gyrolite. 


APPENDIX  TO  ZEOLITE  SECTION. 

397.  SLOANITE    Meneghini  A  Bechi^  Am.  J.  ScL,  IL  zi7.  64. 

Orthorhombic.    /A/=105^    Cleavage :/ very  distinct    la  radiateii 
masses,  with  often  a  fracture  transverse  to  the  radiation. 
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H.=4:-5.    G.= 2-441.     Lustre  pearly.     White.     Opaque. 

Ooup.— 0.  ratio  for  ]fl,  13,  iSi,  ]9[,  from  analjsisr:!  :  5  :  T  :  l=8ilica  42**7,  alamiz^a  Si-S,  lime 
11*4,  water  110=100.    Analysis :  Bechi  (Am.  J.  Set,  II.  ziv.  64): 

gi  £1  Ca         Mg         fTa  ]ft:  tt 

42*19        8600        8-12        2-67         0'25        0-30        12-60= 100-76. 

Ptb.,  irra-^Yields  water.    B.B.  ftises  without  iatumesoenoe  to  a  white  enamoL    Dissolves  ir 
the  acids  eyen  in  the  oold,  and  gelatinizes. 
From  the  gabbro  rosso  of  Tuscany. 

398.  Saspachttb  Desdoizeattx  (llin.,  i  480)l  A  zeoUHc  mineral  from  Saspach  in  Eaiserstuhl, 
afforded  J.  Schill  (Jahrb.  Min,  1846,  452)  Si  61-50,  5l  16-51,  Ca  620,  K  6*82,  Mg  1-93,  fl  17*00 
=99*96.  Oocurs  in  tnfts  of  fibres  and  concretions;  6. =1*465;  H.=4— 6;  white  or  colorless ; 
lustre  silky  to  yitreous.  Easily  soluble  in  muriatic  add.  Oocurs  in  doleryte  in  cayities,  and  it 
often  oyerlaid  by  fai\jaaite  and  apophyllite. 


III.  MAKGAKOPHYLLITE   SECTION. 


The  Margarophyllites,  whose  general  characteristics  are  mentioned  on 
page  393,  have  the  crystallization  of  the  micas,  and  the  name  alludes  to 
the  pearly  folia.  Massive  varieties  are,  however,  much  the  most  common 
with  a  large  part  of  tlie  species,  and  they  often  have  the  compactness  of 
clay  or  wax.  Talc,  pyrophyllite,  serpentine,  are  examples  of  species 
presenting  both  extremes  of  structure ;  wliile  pinite  occui-s,  as  thus  far 
known,  only  in  the  compact  condition. 

The  proportion  of  silica  varies  widely,  the  oxygen  ratio  between  it  and 
the  bases  having  the  limits  3  : 1  and  J :  1,  corresponding  to  tersilicates  at 
one  extreme  arid  the  lower  of  subsilicates  at  the  other.  5ut,  reckoning  the 
water,  or  part  of  it,  among  the  bases,  the  species  may  all  be  arranged 
under  the  heads  of  Bisilicates,  Unisilicates,  and  Subsilicates ;  and,  although 
there  must  be  much  that  is  hypothetical  in  such  an  arrangement,  the 
method  is  adopted  beyond. 

This  method  of  arrangement  is  in  fact  no  more  arbitrary  than  the  common  one  of  making  no 
account  of  the  water.  Talc  has  the  oxygen  ratio  for  the  silica,  bases,  2^  :  1 ;  but,  at  the  same 
time,  it  contains  water,  and  holds  it  eyen  when  highly  heated,  thereby  indicating  that  part,  at 
least,  of  the  water  is  basic;  and  with  basic  water  the  ratio  may  be  2 :  i,  or  that  of  a  true  Bisil- 
icate.  Ihe  arrangement  of  talc  at  the  head  of  the  BisUicates  appears,  therefore,  not  to  be  alto- 
gether arbitrary.  PyrophyUite  is  a  true  alumina  talc,  it  having  the  same  oxygen  ratio  as  talc, 
and  like  structure,  lustre,  greasy  feel,  and  eyen  range  of  color ;  and  it  has  its  place,  therefore, 
next  to  talc,  among  the  Bicdlicates.  Serpentine  has  not  silica  enough  for  a  Bisilicate ;  but,  with 
half  of  its  water  basic,  it  is  a  Unisilicate.  Kaolinite  is  identical  with  serpentine  in  oxygen  ratio, 
as  pyrophylUte  is  with  talc,  and  is  similarly  a  Unisilicate.  Pinite  has  the  same  ratio,  excepting 
half  less  of  water,  and  is  strictly  an  alumina-alkali  serpentine;  and  palagonite  is  another  of  like 
ratio  and  characters.  These  species,  moreoyor,  are  all  related  to  the  margarodites  or  hydrous 
micas. 

In  the  following  table  the  species  are  distributed  under  the  three  heads  aboye  mentioned.  The 
catalc^e  of  the  species  and  their  formulas  in  the  first  two  of  these  subdivisions  is  followed  by  a 
table  containing  the  oxygen  ratio  for  the  protoxyda,  sesquioxyds,  silica,  and  water,  and  also,  in 
another  column,  those  for  the  bases,  silica,  and  water ;  and  under  £[  in  the  latter,  a  fraction  is 
added  in  parentheses,  which  indicates  what  proportion  of  the  wa  .ler  (when  any)  is  made  basic  in 
theformolaa. 
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ABRAKGEMElin  OF  THE  SPEGIK 


I.  BISILIOATES. 


L  TALO  GBOUP.    IV>liatod  when  crystalUfled. 


S99.  Talc  A 
B 

400.  Ptbophtllitb 

401.  PiHun 


(ifl+t»g)Si 
(itt+trtg)8i+itt 


fiie|0J(iH,+fMg) 
fiie|e,|ttH.+f^)+:V«q 

Sie|e,|(i(H„K„»)+t^AiH  ^* 


IL  SEPIOUTB  QBOUP.    Oontain  magnesium  or  •Inminom.    Known  onlj  massive. 


402.  Bbpiouxb 

403.  APHSODin 

404.  CncoLin 
406.  Smeotitb 

406.  MOIKTMOBILLONITB 


Mg8i+f]& 
(ifi«+l*l)8i"+4ifi 

(tfi«+fafci)Si«+6ft 


6ie|e,|(iH,+tMg)+iaq 
6ie|e,|Mg+faq 
fiie|e,|(JH,  +  J^Al)+laq 
Sie|e,|(i  H, +l/?Al)+  Haq 
Sie|e,|(tH,+t^AI)+l}«q 


IIL  CHLOBOPAL  GBOUP.    Contain  Iron  in  the  sesqaioxTd  skate. 
407.  SnLPNOMXLAHB       (ft', (Po,  Si])  Si'+2  A  fiie|e,|(R, 0(^ :^)+|aq 


( j*e*  Fe)  3i+4i  A  6i  e|e,|(Fe,  /9Fe)  +  li  aq 


408.  Chlobopal 

409.  Glaugoniti 

410.  CSLADONm 

ItfiSifiltaAlfi  ftfiSifitffiEISift 

TaloA             1          2i  i  I  H  i  amotite                 18      1.       18  1  (i) 

B             1         2i  i  1  2i  i(f)  Smectite               14     4?      14  4(i) 

PyiophjIUte          1    2i  i  1  2i  i(f)  Montmorillonite    1    2^    2^      1    2i  H 

Pihlite             1    8  20  2  1  2}  }  (i)  BtOpnomelane                             1    2  | 

BepioUte           1         8  1  1  8  1  (i)  Ghloroiwl               1    8      i        1    >  i 

Aphrodite        1         8  f  1  8  t  Glaooonite       18    8      8T     1    8i  |t 


n.  UNBIIIOATES. 


IV.  SBSEtPENTINB  GBOUP.    Oontain 


411.  Sbbpbntihi 

412.  Bastitb 

413.  DBWXTLm 

414.  CiBOLm 

416.  HTDBOPBm 

416.  Gbhtiuxji 
41*7.  SAFQHm 


(Jft+|»g)«8i+ift 

ttfi-!-tftg)*a+ifi 

(lfi+iAg)8i+lfi[ 
(ifi+t(ag,*e))«Si+tfi 


flqe4|(H.+tMgy.+taq 

fli|e.|ftH,+iMg).+iaq 

fii|e4|ttH,+t^lRFe))«+4H 

6i|ej(JH.+t(Kl.l%)),+lH 
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V,  KAOLINITB  GBOITP.    Oontain  almninnni. 


118.  FHOLBRm 

419.  Kaouhri 

420.  HALLOTSm 

431.  Bamoits 


Sl'Si*+4£[ 

(iA*+lXl)»8l«+|fi[ 

(jfi»+fXl)*8l"+3fi 


Sl|e4KiH,+«^Al),H-aq 


YL  FINITE  GBOUP.    Ck>ntain  alomiiiiim,  and  genenJlj  alkali  metals. 


483.  PiBm 

423.  CATAsnuni 

424.  BXHABITB 
426.  PaLAQOHITB 


ttfl:«+f(4»Xi))«Si« 

(t&»+iXl)«Si«+tfi 
(lfl'+*(»",*l))«ai«+nfl 


SI|e4|ftH.+f(K„/?3M)). 
Si|e.|(iH,+l(fii^(Al,Fe)).+aq 


Tn.  MABGABODITB  GBOUP. 
alkali  metals 


Btruotnre  micaoeaiuL     Gontain  ahuninum,  and  genenOly 


426.  FahluxitIi  a 

B 

427.  GBOFFin 

428.  TOIGTITB 

429.  MABOABODm 

430.  Daxoubitb 

43L  PAUAGOKm 
48^.  EUFHTLIITB 

433.  OSllaohkbiti 

434.  CooKxnn. 


(f(ifl+llt)«+KXl,Pe))»8i« 

(lttS+lB)«+J(Xl.Pe))«Si«+Jfi 

tt»fl+»»)"+iil)*8i«+fi 

(i&"+i(il,Pe))«Si"+8fl 

(i(tfi+it)«+t(il,Pe))«8i« 

(i(tfl+i4)*+t(Xl,Pe)«Si- 

(i(ifi+jSa)«+fXl)«Si> 

(i&'+|Xl)«8i«+tfl 

(i(ifl+i&)»+jSl)«8i» 


Si|e.|(f(H.,ft)+f^(Al,Fe)). 
Si|e.|(|  (H„»)  + 1 0(:M,  Fe)),  +  }  a 
Si|e4|(i(n„  ft)+i^Al).+iaq 
Sije^Ki  ft + 1  ^(Al,  Fe)),+aq 
Si|e4|(i(H.,K0+»^(Al.Fe)), 
Si|e4|tt(H„K,)  +  t^(Al,Fe)). 
6i|e4|(i(H„Na,)+f^Al), 
Si|e4|(t  (K„  Na,)  +  f /ffAl),  +  taq 
Si|e4|(i{H„K„»)+t/?Al), 


Ym.  HISIKGEBITE  GB0X7P.    Gonsist  largely  of  iron,  or  iron  and  manganese. 


435.  HiSIKGERm 

436.  Ekkaxkitb 

437.  Kkotogitb 
4S8.  Stubelitb 

439.  GlLUBTOITB 

440.  Jounm 


(ifi[«+tPe)*8i«+4fi  Si|e4|(i(H„  »)+J/JFe),+faq 

(ifl"4-J(*e,  &n)«)«Si"+fl  Si|e4|(tH,-h|(Fe,  Mn)H  +  iaq 

(lfi»+t(An«,  ilg", Pe))«9i"+3 tL   Si|e4|(iH,+KMn,Mg,/ffFe),+taq 


Cfe»Pe)«8i«+6fi 
(ift«+t3fcl)"fli»+4fi 


fii|e4|(Bi/?Fe),-h2aq 
Si|ej(i(Fe,  Mg)+t^Al).+taq 


4|ipendixL— 441.  EpiOHLOEEn.    442.  Polthtdbitb.    448.  Lqutb. 


ft  fi  Si  fi     ftfiSl  tt 


ft  fi  Si  £[    ftfiSi  a 


Snpontine 

3 

3    4    2(1) 

Finite 

1    8  12    3 

3    4    l(t) 

2 

2    3    3(1) 

OataapOite 

3    6    8    1 

4    4    i 

CeroUte 

2 

a    4    3(« 

Biharite 

2    1    8    f 

3    8    » 

HjdropbHe 

2 

2    3    3(i) 

Falagonite 

1    2    4    n 

3    4    II 

Genthite 

2 

2    3    3(« 

F^unite,  A 

18    6     1 

4    6    1(+) 

Fholerite 

3 

3    3     2 

B 

13    5    2 

4    5    2(i) 

Kacdinite 

8 

3    4    2(i) 

Vdgtite 

112    1 

2    2    1 

HaOoyilte 

8 

8    4    8(« 

Gropplte 

2    3    6    2 

6    6    2 

Digitized  by  VjOOQIC 


MO 


0ZT6EN  OOUFODNSS. 


ft 

&  gi  fi 

fifiSi  A 

ft  fi  Sitt 

ftfiSi  i£ 

ICarguodlto 

6    9    2 

7     9     2(i) 

Hisingerite 

2    3    3tt) 

Damourlte 

9  12    2 

10  12     2(+) 

Ekmaonite 

4          6    8 

2    8    f(t) 

Pangonite 

9  12     2 

10  12     2(t) 

Neotodte 

2    8    2i(|) 

EaphjUite 

8    9    2 

9    9    2 

Gllliiigite 

1     1     1 

(Ellacherite 

4    6    1 

5     6     l(i) 

JoUjto 

12    8    2 

1     I     1 

Oookeite 

m.  SUBSILIOATES. 


The  species  here  arranged  as  Sabsilicates  seem  to  blend  indefinitelj  with  the  Unisilicates 
The  common  chlorites  have  atomicallj  three-fourths,  two-thirds,  or  less,  of  silica  than  bases,  and 
are  manifestly  subsilicate  hi  ratio.  But  they  graduate  into  the  pjrosderites,  which  are  tme 
Unisilicates,  if  the  water  is  not  partly  basic,  and  thus  pass  into  the  margarodites  above.  Yet  the 
pjrosderites  have  so  mudi  resemblance  to  the  chlorites  that  they  seem  to  bdong  to  the  same 
natural  group. 

Under  the  uncertainty  with  regard  to  the  amount  of  basic  water,  the  spedes  are  enumerated  in 
the  following  table  with  their  oxygen  ratios,  and  with  the  constituents  unarronged  into  formnlaa. 

It  is,  however,  interesting  to  observe  that  the  spedes  of  pyrosderites  and  chlorites  may  all 
have  the  formula  of  a  two-thirds  silicate  if  all  or  port  of  the  water  be  made  basic ;  and  if  the 
ratio  3  :  2  be  the  right  one  for  this  first  section  of  the  Subsilicates,  the  Subsilicates  will  then 
have  the  ratio  3  :  2  for  the  first  or  Chlorite  group,  2  :  1  for  the  second  or  Chioritoid,  and  3  :  1 
for  the  Seybertite  group.    In  a  second  table  below,  the  formulas  are  written  on  this  scheme. 


L  OULORITB  GROUP.    0.  ratio  for  bases  and  silica, 

ft  fi  Si  fi 

ftfiSi  n 

445.  Ptbobglebitb 

4    2 

6    3 

1 

1 

iW 

446.  OhONIGBITB 

3    2 

6    2i 

1 

1 

m 

2    8 
4    2 

6    ^ 
^3 

1 

1 
3 

m 

2(i 

4 

449.  DeusSITS 

460.  RiPIDOLITB 

6    8 

6    4 

4 

3 

Hi) 

461.  LEaOHTBNBBBQITB 

4i3 

6    H 

8 

2 

H 

452.'  Progblobitb 

4    3 

HH 

8 

2 

H 

463.  Grengustb 

454.  APHBOSIDBSm 

455.  MBTAOBLOBm 

466.  Orosbtbdtitb 

3    8 

4    8 

8 

2 

u 

water  ezduded,  1  :  1  to  3 :  2. 

2(|fig*+iSl),8fli,3fl 
2(|(Mg,0a)«  +  |atlX8Si,3fi 
2(l»g*-hK*l,5'e)X38i,8fl 
8(|lfig"+t3tl),98i,12fi 

8  (t  Ag*+|  (51, 3Pe)X  9  fli,  12  fi 

(Jfig«+}il),8i,lifl 

8(tftWg»+i$'e)+f5lXfli,lifl 


8(i(f<e,  ftn)*4.iFe),  Si,  lifi 


n.  OHLORITOn)  GR0X7P.    O.  ratio  for  bases  and  silioa,  2 :  1,  or  nearly. 


467.  OOBUNBOFHILITB  1      1  1  |  2  1  f 

458.  OHLOBXTOm  18  2  1  2  1  i 

459.  MABaABITB  16  4  1  7  4  1(f) 

460.  ThubinGITB  2    3  8  2  6  8  2(i) 


4(l(fAg4.i*e)»+iXl),3ar.5B 

4(i*eVl3;i),3Si,8fi 

•r(|0a«+fiiX8ft»3fi 

10(|9e*+}(£l,  9e)),  98i,]2  A 


m.  6ETBERTITE  GROUP.    0.  ratio  for  bases  and  silica,  3:  1  (to4:  1?). 
461.  SBTBBsnTa  6    9    6    i  3    1    A»  2(}(&g^0a)'+i£lX9i>l  ft 
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Formulas  of  the  SubBilicates  baaed  on  the  ratios  8  :  2,  2  : 1,  8  : 1. 
CHLOBITB  GBOUP.    0.  ratio  for  baaes  and  silica  3 :  S. 


PnoflOLBon  (l(A,Ag)'+}Sl)Si 

Choniobiti  (H(Af]ibiOa)"+iVSl)3i 

jEFTSBIBtll  (A  fft,  ig)*+ A  afcl)  8i+t  fi 

PBHioHrra  (i»  (fl,  4g)»-h  A  51)  8l +fi 

RiFiDOUTB  (t  (iQr,  Ag)'+i  (51, 9e))  Si+fi: 
LBUCBTisBisoin   (|fig'+|5l)Si4-iifi 

Fboohlobiti  (t(]i(g,J'e)*+f5l)S]+HA 

CRONSXEDim  (i  (iS'e,  Ji[ii)*+i  Pe)  Si+ li  ft 


(J(H.,Mg)+»iffAl),e|04|Si 

(H(H.,  Mfe  6a)+A^Ai)«  e|e,|Si 
(A(H.,Mg)+A/?Ai),e|ejSifi«i 

(H  (H„  Mg)  +  A  /?  Al),  e  le^l  Si+aq 
(t(H„Mg)+i^(Al,Fe)),e|e,|Si  +  aq 
(»Mg+}^5l).e|e,|Si  +  faq 
(♦(Mg,Fe)+f^Al),e|e,|8i+i«q 
tt  (F<s  Mii)+1  ^  Fe).  e  |ej  Si-h»  aq 


GHLORITOID  aBOUP.    0.  ratio  for  bases  and  silioa  a :  1. 


OoBUNDOPHiLm      (i(ftg,  i'e)*+i5l)*5i'+6fi 
CHLOsnoiD  (i^e'+f5l)«9i"+8fi 


Thuunoixb 


(i(fi,Ca)»+f5iy9i> 


(l(Mg,Fe)+l/?Al)4e,|e.|Si  +  Jaq 

{iFe+f/?Al)4e,|e4|Si  +  aq 
(i(H„ea)+f/?Al)4  0,1041  Si 


(l(a*e)»+l(5l,J»e)y8i»+2fi    (i(H^Fe)+l/?(Al,Fe))4  0,|04|Si+taq 


SBYBEBTITE  GBOUP.    0.  ratio  for  bases  and  silioa  8 : 1. 
HRBnnn  (}(ttg,Ca)«+}5l)«Si+ia  (l^,6a)+}4^^).04|04|Si+iaq 

APPENDIX  TO  HYDROUS  SILICATES. 


462.  WOLOBONtlKOITB 

463.  SELWTmn 

464.  Chboxb  Oobsb 

465.  lilLOSOHin 

466.  Fnaam 


Si,€r,9e,a 

Si,5l,^,Ag,a 

Si,<5r,5l,Pe,£[ 

(5l,er)§i+8fi 

Si,5],jfi,d 


467.  CHLOROFHJBn 

468.  KuFsnoiTni 

469.  GHAMOISm 

470.  Alyrb 


&i,9e,d 
Si,ltn,ft 
ei,£l,Fe,^e,a 


470 A.  FlGBOnuirr  8i,Ag,0a,F,A 


L    BISILICATES. 

399.  TAZiO.  Mayirfirit  >i0o(  Theopkr,  Magnetis,  Germ.  Talok,  Glimmer,  Agtie.^  Foss.,  264, 
Interpr.,  466,  1646.  Talk,  Oreta  Brianzonia,  0.  mspanica,  a  Sartoria,  Telg8teD=Lapi8  Ollaria, 
WalL,  Min.,  133,  134,  1747.  Talcum,  Tftlgsten,  Specksten,  Steatites,  OnmgL,  Min.,  89,  76^ 
1758.  Talc,  Soapstone,  Steatite,  Potstone.  Grale  de  Brian^on,  eta  JV*.  PyraUolite  pt 
Ihrdensk.,  Schw.  J.,  zzzL  889,  1820.    Bensselaerito  BrnmoM,  Bep.  G.  of  N.  Y.,  1837, 152. 

Orthorhombic.     /A  /=120**.     Occurs  rarely  in  hexagonal  prisms  and 
I'lates.    Clea^'age :  basal,  eminent.    Foliated  massive ;  sometimes  in  globn- 
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lar  and  stellated  groups ;  also  granular  massive,  coarse  or  fine ;  also  com 
pact  or  cryptocrystalline. 

H.=l— 1-6.  G.=2-565— 2*8.  Lustre  pearly.  Color  apple-green  to 
white,  or  silvery- white ;  also  greenish-gray  and  dark  green;  sometimea 
bright  green  perpendicular  to  cleavage  surface,  and  brown  and  less  trans- 
lucent at  right  angles  to  this  direction ;  brownish  to  blackish-green  and 
reddish  when  impure.  Streak  usually  white;  of  dark  green  varieties, 
lighter  than  the  color.  Subtransparent — subtranslucent.  Sectile  in  a 
high  degree.  Thin  laminsB  flexible,  but  not  elastic.  Feel  greasy.  Optio- 
axial  plane  t-i ;  bisectrix  negative,  normal  to  the  base ;  Descl. 


Var.— 1.  IbUcOed^  Tak,  Cocsista  of  folia,  usuallj  easilj  separated,  haying  a  greasy  feel,  and 
presenting  ordinarOj  light  green,  greenish-white,  and  white  colors.    Gr.=2'55— 2*78. 

2.  Massive,  SteaiUe  or  Soapsione  (Speckstein  Germ.),  (a)  Coarse  granular,  gray,  g^yish-green, 
and  brownish-gray  in  colors ;  H.=  1—2*6.  Pol-stone  or  Lapis  oUaris  (Topfstein)  Is  ordinary  soap- 
stone,  more  or  less  impure,  (b)  Fine  granular  or  ciyptocrystalllne,  and  soft  enough  to  be  used  aa 
chalk ;  as  the  JPYeTich  chaJk  (Orate  de  Brianfon\  which  is  milk-white,  with  a  pearly  lustre,  (c) 
Renssdaerite^  cryptocrystalline,  or  waz-like  in  composition,  but  often  having  the  form  and  cleavage 
of  sahlite  or  pyroxene,  and  evidently  pseudomorphous ;  colors  whitish,  yellowish,  grayish,  green- 
ish-white to  very  dark,  and  sometimes  pearl-white;  H.=3— 4;  Q'.=2*874,  Beck;  2*767,  fr.  Gren- 
ville,  2*644,  fr.  Charleston  Lake,  in  Canada,  Hunt ;  usually  translucent  in  pieces  a  fourth  of  an 
inch  thick.  Some  agalmatolite  is  here  included,  (d)  IndureUed  talc.  An  impure  slaty  talo^ 
harder  than  ordinaiy  talc.  Talcose  slate  is  a  dark,  sla^,  aigillaoeous  rock,  having  a  aon^what 
greasy  feel,  which  it  owes  to  the  presence  of  more  or  less  talc. 

PyrctUoltie  is  partly  pseudomorphous  steatite,  after  pyroxene,  like  rensselaorite.  It  varies  ex- 
ceedingly in  composition,  as  shown  by  Arppe  and  others,  and  as  recognised  by  A.  E.  Norden- 
skiold  in  his  Finland  Mineralogy,  the  silica  ranging  from  49  to  76  p.  a  It  indudes  pyroxene, 
therefore,  in  various  stages  of  steatitic  alteration.  Three  analyses  are  given  beyond  (Nos.  37-39), 
and  others  on  p.  221,  under  pyroxene.  Anal.  40  is  of  the  same  material  from  FiiUand,  referred 
by  Scheerer  to  his  piikarandiie.  The  true  pitkarandico  is  similar,  but  afforded  12*7 1  p.  a  of  f'e, 
and  9*17  ()&  (see  anal.,  p;  221 ). 

Comp.— 0.  ratio  for  ttg,  §1=1  :  2^,  with  a  varying  amount  of  water  in  both  talc  and  steatite, 
from  a  fraction  of  a  per  cent  to  7  p.  a  In  some,  the  ratio  for  Mg,  Si,  £[=1  :  2^  :  ^,  correspond- 
ing to  the  formula,  the  water  being  basic,  (^  Mg+j-A)  ^=Silica  62*8,  magnesia  33*5,  water  3-7 
=100.  In  the  larger  part  about  1 :  2^ :  i=(^  4g+.i  ^)  ^i+h  ti=Silica  62*0,  magnesia  38-1, 
water  4*9= 100.  The  formula  is  commonly  written  Mg*  Si*+2  6.  The  water  is  driven  off  only 
at  a  high  temperature,  and  in  some  analyses  that  have  been  made  it  has,  on  this  account,  not 
been  detected. 

Anal  33-:s6,  by  Lychnell,  Kersten,  Genth,  and  Senft,  afford  nearly  the  formula  fig*  8\\  It  may 
be  that  free  silica  (quartz)  is  sometimes  present,  and  that  thence  comes  an  occasional  excess  fi 
this  ingredient 

Analyses:  1,  Marignac  (Bibl.  Univ.,  1844);  2,  Elaproth  (Beitr..  v.  60);  3,  J.  Schneider  (J.  pr. 
Ch.,  xliil  316);  4,  Hermann  (J.  pr.  Ch.,  xlvi.  231);  5,  6,  v.  Kobell  (Kastn.  Arch.  Nat,  xii.  29); 
7,  Beck  (Miu.  N.  T.,  297);  8,  Delesse  (Rev.  Scientif.,  etc.);  9,  Wackenroder  (J.  pr.  Ch.,  xxiu  8); 
10,  Delesse  (1.  c.);  11,  T.  a  Hunt  (Rep.  G.  Can.,  1867,  454,  and  1863,  470);  12-22,  Scheerer  and 
Richter  (Fogg.,  Ixxxiv.  321);  23-26,  T.  S.  Hunt  (L  c,  469,  470);  26,  Brandos  (Jahresb.,  iv.  166); 
27,  Scheerer  (L  a);  28,  T.  a  Hunt  (L  a);  29,  Scheerer  (I  a);  30,  Tengstrom  (Jahresb.,  iv.  166) 
31-33,  Lychnell  (Fogg.,  xxxviiL  147);  34,  Kersten  (J.  pr.  Ch.,  xxxvii.  164);  35,  Genth  (Am.  J 
Sd.,  IL  xxxiii.  200);  86,  Senft  (Za  G.,  ziv.  167);  37,  Nordenskiold  (Schw.  J.,  xxxL  389);  3S»  39 
Arppe  (Finsk.  Min.,  43,  44,  Act  Soc  ScL  Fenn.,  1867);  40,  Scheerer  (Fogg.,  xdlL  loS): 


St 

Si 

te 

fig 

a 

1.  Chamoiini,  IbL  talc 

62-58 

-i.. 

1-98 

35*40 

0-04=100  Marignac. 

2.  St  Qothard,    " 

6200 

2*25 

30*60 

0-50,  fc  2*75=98*00  Klaprotb. 
0*78,  fin  0*23=99*02  Sohneidsi; 

3.  China,  AffainaL 

68*29 

0*68 

2*27 

81*92 

4.  Slatoust,      Tbile 

69*21 

— 

2*26 

34*42 

1-00=99*89  Hermann. 

6.  Katharinenb., " 

62-80 

0-60 

110 

81*92 

1*92=98*34  KobelL 

6.  Greiner,          " 

62-80 

100 

1-60 

82*40 

2*30=100-10  KobelL 

7.  Canton,  N.  Y.,  Bmus, 

5976 

8*40 

32*90 

2*86,  Ca  1-00-99-90  Beck. 

8.  Zillerthal,  Talc 

6800 

ir. 

83'60 

3*40=100  Delesse. 
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».  CbiDB,  AgaknaL 

61-97 

~ 

0*67 

33*08 

3*48: 

10.  R.  Island,  !Paie 

61*76 

1*70 

31*68 

3-83: 

11.  Potton,  Can..  Steatiie 

59*60 

0*40 

4*60 

29*15 

4*40, 

12.  Tyrol,  Tale 

18.  Ologgnite,  induf'd 

62*38 



1*42 

31  19 

4-78; 

62*47 

0*13 

0*47 

32-08 

4-78= 

14.  WuDsiodel,  Aeud. 

62*36 

— 

1*84 

81-32 

4*78= 

16.            "            " 

6207 

0*39 

1*69 

81-13 

4-83= 

62*29 

0*16 

1*22 

31*65 

4*83= 

17.  China,  Agalmal 

62-80 

0*06 

1-62 

3132 

4*89= 

18.  Pfedmont 

61*96 



1*47 

31*02 

4*92= 

19.  St  Qothard,  Tale 

60*85 

1*71 

0*09 

32*08 

4-96= 

20.  Wunsiedel,  ^faoiOf 

6203 

— 

1*88 

8144 

4*96= 

21.  Parma,            " 

62*18 

<r. 

2*53 

30*46 

4*97= 

22.  Roraas,  Tale 

61-98 

0-04 

1*59 

30*41 

604= 

23.  Elziyir,  Oan.,  SteaUte 

6910 

^^ 

3*61 

29-05 

5-66= 

24  Canton,  N.  Y.,  i&nw. 

6110 

1*62 

31-68 

5-60= 

26.  Grenville, 

61*60 



1*58 

31-06 

5-60= 

26.  Baireuth,  SteaUie 

60*12 

8-02 

30-16 

6-63= 

27.  ZobUta,         " 

60*81 

0*79 

2*11 

29-94 

6*87, 

28.  Charleston  L^  Benu. 

6 1 -90 

1-45 

80-42 

6-64= 

29.  Pressnitz,  Tale 

68*46 

0*09 

1*09 

8283 

6*66, 

50.  ikbo,  Sleaiiie 

51.  Mt  Oaunegou,Pyr.,.Si(aa<i 

68*95 

0*78 

-.*- 

28-25 

6*65, 

(066-70 

2*41 

80*23 

32.  Scotland,                     " 

64*58 

— 

6-85 

27-70 

= 

S3.  Sala,                            *" 

63*18 

— 

2-27 

84-80 

84.  Voigtsbeiv,                 " 
36.  Webster,  N.  0.,  IbL  tale 

66  02 

0-81 

81-94 

0*20, 

64*44 

0*48 

1-39 

3319 

0*34, 

86.  Eittelsthal,  SteaUU 

66*94 

1*05 

29-65 

1-60= 

31  Fmland,  iyviO. 

66*62 

3-88 

0*89 

23  38 

3-58, 

38.        »•            " 

67*49 

1*11 

1*26 

80*05 

7-80, 

89.        "           " 

68*87 

0-84 

2*18 

23*19 

7-32, 

40.        *"        POtofandL 

60-06 

6*67 

1-68 

2718 

4*62, 

=99*15  Wa<^enrodBr. 
=98-96  Delesse. 

]^i  «r.=97'95  Hunt 

ifi  0*20=99*92  SoheerM; 
=99-98  Scheerer. 
=99*79  Bcbeerer. 
=100-11  Gcheeier. 
=100*04  Scheerer. 
=100*19  Soheerer. 
=99*87  Scheerer. 
=99-68  Scheerer. 
=100*31  Richter. 
=100*14  Richter. 
=99*06  Soheerer* 
=97-32*  Hunt 
=  100*05  Hunt 
=99-79  Hunt 
=98*92  Brandes. 

^i  0*30,  Pe  0-45=99-77  Sdieerai 
=  100-31  Hunt 

Ca  0*61=99-64  Scheerer. 

Pe  0-6=100-28  Tengstrom. 
=99-84  LydinelL 
=99*08  LychnelL 
=99-70  LychnelL 

^a  (£  tr,)  o  76=99-72  Kersten. 

ifi  0  23=100-07  Qenth. 
=99  24  Senft 

Oa  5-58,  Mn  099,  bit  loss  6*38 N 

An  0-69,  Ca  2*90=100-80  Arppe 

6a8  74=100-64  Arppe. 

Pe  0*67=99-83  Scheerer. 


*  Aft«r  Mpftraling  about  2*6  p.  e.  of  carbonfttet  of  Ume  and  magmmlai 


In  anal.  8,  G.=2  768;  9,  a.=2-747;  12,  G.=2  69;  18,  a.=2*78;  18,  G.=2*79;  22,  0.=2^8, 
88,  G.=2*795 ;  36,  Q.= 2*682.    For  other  analyses  see  Scheerer,  Pogg.,  Izxziy.  840-860. 

Stromeyer  found  0*4  ]^i  in  the  talo  of  Roraas,  and  0*43  l^i  in  that  of  SelL 

The  steatite  from  Gopfersgriin,  in  which  Klaproth  found  but  69*6  per  cent  of  silica,  along  with 
ttg  30*6,  j^e  2*8,  £[  6*5  (Beitr..  iL  177),  is  what  has  been  called  hydrasteaiiie.  An  impure,  leek-greea 
indurated  talc,  fVom  Bristol,  Ct,  afforded H. H.  Lummis (Am.  J. Sd.,  II. zxxi  368) Si 6400,  J^e  4*76, 
Ikg  27*47,  K  4*30=98-62.  The  Fenestrellos  (Piedmont)  pseudomorph  had  the  cleavage  of  horn* 
blende;  of  those  of  Wunsiedel  (fh>m  Qopfersgrun),  No.  15  was  a  pseudomorph  after  quartz,  and 
14  after  dolomite. 

Pyr.,  etc. — ^In  the  dosed  tube  B.B.,  when  intensely  ignited,  most  varieties  yield  water.  In 
the  platinum  forceps  whitens,  exfoliates,  and  f\ises  with  difficulty  on  the  thin  edges  to  a  white 
enamel  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Kot  decomposed 
by  adds.    Rensselaerite  is  decomposed  by  concentrated  sulphuric  add. 

Oba«— Talo  or  steatite  is  a  very  common  mineral,  and  in  the  latter  form  constitutes  extensive 
beds  in  some  regions.  It  is  often  associated  with  serpentine,  taloose  or  chloritic  schist,  and  dolo- 
mite, and  fluently  contains  crystals  of  dolomite,  breunnerite,  asbestua,  actinolite,  tourmaline, 
magnetite. 

Steatite  is  the  material  of  many  peeadomorphs,  among  which  the  most  oommon  are  those  after 
pyroxene,  hornblende,  mica,  scapolite,  and  spinel  The  magnesian  minerals  are  those  which  com- 
monly afford  steatite  by  alteration;  while  those  like  scapolite  and  nephellte^  which  contain 
soda  and  no  magnesia,  most  f^quently  change  to  pinite-lilce  pseudomorphs.  There  are  also 
steatitio  pseudomorphs  after  quarts^  dolomite,  topaz,  diiastolite,  staurolite,  cyanite,  garnet) 
idocrase,  chrysolite,  gehlenite. 

Hunt  has  shown  that  talc  (or  steatite)  is  a  rare  mineral  in  Azoic  or  prsMilurian  crystalline  rocks. 
The  ooeurrence  of  renseUaerite  in  these  rocks  in  northern  New  York  is  no  exception,  any  moru 
than  pyraUolite  in  those  of  Finland,  these  beiug  products  of  subsequent  alteration  or  metamoi 


Apple-green  talc  occurs  in  the  Greiner  mountain  in  Saltsburg;  in  the  Yalais,  and  other  placet 
above  mentioned;  also  in  Oomwall,  near  Lizard  Point,  with  sexpentine;  in  Scotland,  with  ses 
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pontine,  at  Fartaoy  and  elsewhan;  on  Unst,  one  of  tho  Shetland  idandB ;  at  Grokj  Head.  Dung 

low,  Ireland;  etc. 

In  N.  America,  foliated  talo  occurs  in  ifatfie^  at  Dexter.  In  Vermonif  at  Bridge  water,  haudacme 
green  talc,  with  dolomite ;  at  Athens  or  Grafton,  Westfield,  Mariboro,  Newfane.  In  New  Hamp^ 
ihire,  at  Franoestown,  Pelham,  Orford,  Keene,  and  Richmond.  In  Mass.,  at  Middlefield,  Windsor, 
Blanford,  Andover,  and  Chester.  In  Jt  Maridf  at  Smithfield,  delicate  green,  and  white  in  a  cr^a- 
talline  limestone.  In  K  Tark,  near  Amity ;  on  Staten  Island,  near  the  quarantine,  common  and 
indurated ;  four  miles  distant,  in  detached  masses  made  up  of  foUa,  snow-white.  In  K,  Jenty^  at 
Lockwood,  Newton,  and  Sparta.  In  P&nn^  at  Texas,  Nottingham,  Unionyille ;  in  South  Mountain, 
ten  miles  south  of  Carlisle :  at  Chestnut  Hill,  on  the  Schuylkill,  talc  and  also  soapstone,  the  latter 
quarried  extensively.  In  Mvrylaind^  at  Cooptown,  of  green,  blue,  and  rose  colors.'  In  N,  Oar^  at 
Webster,  Jackson  Co.,  a  Tariety  supposed  by  Qeik&.  to  be  altered  chiysolite.  In  CanadOf  at 
Potton,  with  steatite,  in  metamorphic  Silurian;  in  the  township  of  Elziyir,  an  impure  grayish  Tar. 
in  Azoic  rocks. 

The  so-called  renagdaaHe  occurs  in  northern  New  York,  in  the  towns  of  Antwerp  (with  the 
form  of  pyroxeneX  Fowler,  Dekalb,  Edwards  (at  the  Iron  mine,  a  white  yarioty,  from  which  ink- 
stands have  been  made),  Russel,  Gouremeur,  Canton  (in  small  crystals)^  Hermon  (in  large  masses, 
dystalliue  massiye);  and  in  Canada,  at  Grenville,  Charleston  Lake,  near  BrockyiUe,  Rawdon,  and 
Ramsay.  It  is  often  associated  with  crystalline  limestone,  and  graduates  at  times  imperceptibly 
into  serpentine ;  its  rook-masses  are  irregular,  and  are  seldom  continuous  for  more  than  three  or 
four  hundred  yards. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves.  It  may  be 
turned  in  a  lathe,  or  formed  into  tubes  by  boring.  The  fine-grained  varieties  (including  the 
rensselaerite)  are  sometimes  carved  into  ornaments,  etc.  When  ground,  it  is  used  for  diminishing 
friction.  It  is  also  employed  in  the  manufacture  of  some  kinds  of  porcelain.  Venetian  talo  is 
need  for  removing  oil  stains  from  woollen  doth,  etc. 

A  white  steatite  of  a  silvery-pearly  lustre  was  the  Mdffnetia  of  Theophrastus— a  stone,  accord- 
ing to  thif*  author,  of  silveiy  lustre,  ocourrirg  in  large  masses,  and  easily  cat  or  wrought  The 
word  is  the  origin  of  the  modem  magnesia.  Agrioola,  in  his  *^  Interpretatio  Rerum  Metallicamm  '* 
appended  to  his  works  (1646),  gives  as  a  German  synonym  of  Magnetis,  Talck;  and  he  adds,  as 
other  synonyms,  SUberweiee  and  KatzensUber,  and  also  GUmmer^  the  German  now  for  mkOj  evi- 
dentiy  confounding  the  two  minerals.  He  mentions  its  resistance  to  fire,  and  speaks  of  it  at 
lapis  scissUis, 

Other  later  writers  derive  the  word  iaic  from  the  Arabic  taUc;  and  Aldrovandus  (1648)  statea 
that  it  is  of  Moorish  iatroduoUou,  adding,  "  Hoc  nomen  apud  Mauritanos  steUam  significare  dici- 
tur/'  SieUa  Terra— Qtar  of  the  Earth— being  one  old  name  of  the  mineral,  given  it  because  "  like 
a  star  and  with  silveiy  lustre  it  shines."  C»8ius  ("  De  Minerallbus,"  1686)  writes  the  word  in 
Latin,  Talchus^  but  most  other  writers  of  that  century.  Talcum. 

The  word  sieatitis  occurs  in  Pliuy  as  the  name  of  a  stone  resembling  fat ;  but  no  fturther  desorip* 
tion  is  given  that  can  with  oertainty  identify  it 

Rensselaerite  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  T. 

400A.  Talooid  NauTnarm  (Min.,  6th  edit,  255,  1859)  is  a  snow-white,  broadly-foliated  talo  of 
Pressnitz,  described  by  Scheerer  as  neutiraler  Ueselsaurer  Eydro-taic  (Pogg.,  Ixxxiv.  385) ;  G.=2*4B. 
inalyses  by  Scheerer  and  Richter: 


A 

£1 

*g 

te 

fi 

1.  Prosanita 

6t-81 

_ 

26-27 

1-17 

4-l3=99-38  Scheerer. 

a.       ** 

67-95 

0-24 

26-54 

1-69 

4*14=99-46  Richter. 

The  oxygen  ratio  nearly  8  :  10  :  1.  It  may  be  only  common  talo  with  disseminated  qoexti; 
For  another  analysis  of  Pressnitz  talc^  see  No.  29,  above.  The  Kittelsthal  (Thnringite)  steatite 
(Speckstein,  anal.  86,  p.  458)  is  similar,  except  in  the  less  water. 

400.  PTROPHTUJTB.   PyrophyUit  ffervL,  Pogg^  zv.  592,  1829.    Fyrauxit  Breiik ,  Handb., 
397,  1841.    Agahnatdite  or  Pagodite  pt 

Orthorhombic.  Not  observed  in  distinct  crystals.  Cleavage:  basal 
eminent.  Foliated,  radiated  lamellar ;  abo  granular,  to  compact  or  ciyp- 
tocrystalline ;  the  latter  sometimes  slatj. 

H.=l--2.  G.=2-75— 2-92.  Lustre  of  folia  pearly,  like  that  of  talc; 
of  massive  kinds  doll  or  glistening.    Oolor  white,  apple-green,  grayish  and 
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brownish-green,  yeUowish  to  ochre-yellow,  grayish-white.  Substransparenl 
to  opaque.  LamincB  flexible,  not  elastic.  Feel  greasy.  Optic-axial  angle 
large  (about  108^) ;  bisectrix  negative,  normal  to  the  cleavage-plane. 

Var«--<1)  Fdiotod,  and  often  radiated,  dosely  resembling  talc  in  color,  feel,  lustre,  and  stmo 
tare;  G.=2*185,  Berlin.  (2)  Cknnpaat  massive,  white,  grayish,  and  gvenish,  somewhat  reseov 
bling  oompact  steatite,  or  French  chalk;  G.=2*81~2-92,  Brush;  H.=l*5— 3.  This  compad 
variety,  as  Brush  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agalmatolite, 
from  China ;  it  is  used  for  slate-pencils,  and  is  sometimes  called  peneilrstane, 

Oomp.— 0.  ratio  for  ikl,  Si,  d,  mostly,  1:2^;  ^,  as  for  much  talc,  if  three-fourths  of  the 
water  be  baaii^  giving  the  formula  Ijt  ^'+>  i^l)  Si'+i  d=Silica  660,  alumina  29*8,  water  6'2= 
100.    The  formida  usually  written  M*  gi»-h  2  $=*1*  Si"+4  fl. 

Anal.  1  and  2  give  nearly  the  formula  ^1  Si'+£[=Silica  59-9,  alumina  34*2,  water  5*9=100; 
and  if  the  specimens  were  not  impure,  they  indicate  that  two  species  are  here  combined.  The 
Bpeoies  pyr^^thyUite  was  established  on  the  first  of  these  two  analyses. 

Analyses:  1,  Hermann  (Pogg.,  zv.  692);  2,  Igelstrom  (B.  H.  Ztg.,  xzv.  808);  3,  Bammelfl* 
l>erg  (Pogg^  Izviii  613) ;  4^  5,  Sjogren  (CEfv.  Ak.  Stockh^  1848,  110);  6-8,  Wahustedt  ((Efv.  Ak. 
Stockh.,  1848,  111);  0,  Brush  (Am.  J.  Sd,  U.  xxvi.  68);  10,  S.  T.  Tyson,  11,  0.  D.  AUen  (Am. 
J.  Sd.,  IL  zxxlT.  219);  12,  18,  Oenth  (Am.  J.  ScL,  IL  zviiL  410);  14,  J.  L.  Smith  (Am.  J.  &di, 

a 

5*62=100*67  Hermann. 
7*46=101*97  Igelstrom. 
5*59=99*48  BammelBberg. 
6*82,  An  0*50=101  Sjogren. 
7*08,  Mn  009= 100*35  Sjogren. 
5-16=10012  Walmstedt 
6'20=99-93  Walmstedt 
6*1 1=100*06  Wahnstedt 
6-48,  i^A,  i  0*26=100-87  Bruflh. 
5'40=  100*87  Tyson. 
5*25=10ti*49  Allen. 
6-25=100*39  Genth. 
6*22=101*03  Gonth. 
4*98,  lin  «r.,  Sa,fi:  1*18=99*49  a 

Pyr.,  etc— Yields  water.  B.B.  whitens,  and  fhses  with  difficulty  on  the  edges.  The  radi- 
ated varieties  exfoliate  in  fan-like  forms,  swelling  up  to  many  times  the  original  volume  of  the 
assay.  Heated  with  cobalt  solution  gives  a  deep  blue  color  (alumina).  PartuJly  decomposed  by 
sulphuric  add,  and  completely  on  fVisiou  with  alkaline  carbonates. 

Obs.^ — Compact  pyrophyllito  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
variety  is  often  the  gangue  of  cyanite. 

Pyrophyllite  occurs  in  the  Urals,  between  Pyschminsk  and  Bcresof;  at  Westana,  Sweden;  the 
Horrsjoberg  in  Elfdalen,  with  cyanite;  near  Ottrez  in  Luxembourg;  in  Brazil  Also  in  white 
stellate  aggregations  in  Gottonstone  Mtn.,  Mecklenburg  Co.,  N.  C. ;  in  Chesterfield'  Dist,  S.  C, 
with  lazulite  and  cyauite ;  in  Lincoln  Co.,  Gra.,  on  Graves  Mtn. ;  in  Arkansas,  at  the  Kellogg 
lead  mine,  near  Little  Rook.  The  compact  kind,  resembling  a  slaty  soapstone  in  aspect  and  feel, 
is  found  in  large  beds  at  Deep  River,  K  C,  greenish  to  yeUowish-white  in  color,  with  6.=2-91 ; 
similar  at  Carbonton,  Moore  Co..  N.  C.,  having  G.=2*82. 

The  oompact  pyrophyllite  of  Deep  River,  N.  C,  is  extensively  used  for  making  slate  pencils. 

Thomson,  in  an  analysis  of  his  naerite  (Rec.  Qen.  ScL,  iil  332)  from  **  Brunswick  "  (should  hav«» 
been  Ohity),  Maine,  obtained  the  composition  of  a  pyrophyllite.  But  the  mineral  is  actually  a 
green  mica ;  the  tiigh  silica,  as  he  says,  was  due  to  mixed  quartz. 


ILxliiU68): 

Si 

£1       9e 

*g 

o« 

1.  Kbeiis 

69-79 

29-46     1*80 

400 

_- 

2.  Horrsjobeig,  Sw. 

59*86 

33-44     0-77 

0*44 

tr. 

3.  Spaa 

66*14 

25*87      

1*49 

0*39 

4.  Westana,  Sw. 

67*77 

25-17     0*82 

0-26 

0-66 

6.         "          " 

65*61 

2609    0*70 

0-09 

0*69 

6.  China,  Pa^odt^ 

65-96 

2858     0-09 

015 

0-18 

7.      " 

66-88 

27*96     0*06 

0*16 

0-18 

8.      "            " 

65-65 

28-79     0-28 

tr. 

0*23 

9       It            II 

65-95 

28*97 

0-22 

la  Deep  River,  N.C.,  maat 

f.  66-93 

29*54 

.-^ 



11.  Carbonton,     "       " 

66-26 

27*91     1*08 





12.  Chesterfield,  &  a,M 

64-82 

2848     0-96 

0-33 

0*55 

13.            "             " 

66-01 

28*62     0*87 

0*18 

0*23 

14.  Arkansas 

66-02 

26*11     2-20 



401.  FIHZiITB.    PihUt  S^fitrl^  Svanberg,  Ak.  H.  Stockh.,  1839,  166.    Cumstolite  (7.  U.  Ship^ 
(Mrd^  private  publication,  May  24^  1867.    Cymatolite  uL,  Correspondence,  Dea  24|  1867. 

Micaceous.  SometimeB  constituting  long  prisms,  but  only  as  a  pseudo 
morph.     Surface  of  plates  sometimes  wavy. 

H.=1'5.  G.=2*72,  pihlite,  Svanberg ;  2*74,  cymatolite,  Shepard.  Lustro 
pearly,  or  satin-like.    Color  white,  almost  silvery ;  also  yellowish.    Lamiiisa 
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brittle,  but  eepaSrating  into  thin  scaleB,  which  are  flexible,  Bcmewhat  elastioi 
and  transparent.    Feel  Boft. 

Oomp^ft*  iH^)  Si^  fh>m  Syanberg:'8  analTsis,  if  the  water  be  basio ;  from  BiirtOD*B»  if  half  of 
±e  water  be  basic,  (i(i^+i&:)+i3^1)Si*  It  la  dosely  related  to  pyrophjlUte,  but  is  unlika 
that  Bpedes  ia  its  appearance  and  its  alkalies.  Analyses:  1,  Syanbeig  (La);  2,  3,  B.  8.  BmioB 
(priv.oontrib.): 

Si      £1     Fe    ftg   Oa    ^a    ti    &      A 

1.  Brattslad  68'68  2512  301  1-62 3-76  2-39,  P  0-84,  Mg 0*58=100^  St. 

2.  Qoshen      61'21  2801 0*43  053  0*57  i'64  3-83=99-12  Burton. 

3.  '"  61*20  27*27 undetermined        3*78  Burton. 


.  AueaatC^or 


Prof.  Shepard,  in  an  imperfect  examination  (prir.  oontrib.),  obtained  §i  59*4^  2^  38*91,  tm  vith 
ftn  2-50,  tL  l-40=97-21. 

Pyr.,  etc.— lu  a  closed  tube  yields  water  at  a  high  temperature  (Brush).    B3. 
only  on  the  thinnest  edges ;  infusible  (Svanberg).    Scarcely  attacked  by  adds. 

OIml— From  Brattstad,  near  Sala,  Sweden,  in  granite.  Also  (oymatoUte)  from  tlie  indioolite 
locality,  Gk>8hen,  Ma8&,  and  from  Norwich;  at  bot&  plaoes  covering  crystals  of  spodumene,  sooie- 
times  at  the  latter  to  a  depth  of  three-fourths  of  an  inch;  and  also  as  continuations  of  spodnmeDS 
orystals,  the  foliation,  according  to  Shepard,  at  right  angles  to  the  spodumene;  appears  to  be 
a  result  of  the  alteration  of  the  spodumen^ 

Named  after  the  Swedish  mining  director,  PihL     Oymatoliie  is  from  cS^o,  i 


402.  SEPIOLmi.  Meerschaum  Oerm,j  Wem.  BerguL  J.,  377,  1788.  L'Ecume  de  Mer  JK 
Keffekm  Kirw^  i.  144,  1794.  Magnesite  pt  BrongrLf  Min.,  1807;  Magnesite  mL,  1824.  Sepio- 
tith  Gbck^  Syn.,  190,  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like. 

H.=2— 2*5.  Impressible  by  the  nail.  In  dry  masses  floats  on  water. 
Ciolor  grayish-white,  white,  or  with  a  faint  yellowish  or  reddish  tinge. 
Opaque. 

Oomp.— 0  ratio  for  ft,  Si,  d=l :  3  ;  I,  corresponding  to  Mg*  §i*+ 2  £[ ;  or,  if  half  the  water  is 
basic,  1:2:  i=(fMg+4d)Si+il^=Silica  60*8,  magnesia  87*1,  water  12'1=100.  Analysea: 
1,  Lychnell  (Ak.  H.  Stockholm,  1826,  175);  3,  Schultz  (Ramm.  Min.  Oh.,  1000);  2,  4-a,  Sdieerer 
k  Bichter  (Pogg.,  Izzzir.  861);  9,  Damour  (Ann.  Oh.  Phys.,  IIL  yiL  316): 

Si        Ag       tL 

1.  Asia  Minor     60*87     2780    11'29,  9e  and  $1  0*09=100*05  LychneH 

2.  '*  61*33    28*28      9-82,  ^e  0*09 =1001 9  Scheerer  &  Bichter. 

3.  **  60-01     26*78     12-62=99-41  Schults. 

4.  Turkey  6117    28-43      9*83,  te  0*06,  C  0*67  =100*16  Scheerer. 

5.  "  61*49     2813      982,  *e  012,  C  0*67,  Ca  0*Q0=10o*83  Richter. 

6.  Greece  61*30    28*39      9*74,  ^e  0*08,  C  0-56=100*07  Scheerer. 

7.  Asia  Minor     58*20    27*73      9*64,  Oa  1*63,  0  2-7»=99*88  Richter. 

8.  '^  60-45    28*19      9*57.  te  0*09,  0  1*74,  £l  0*11=100*15  Scheerer. 

9.  Morocco         65*00    28*00    10*35,  9e  1*40,  &  1*20,  Oa  1  01,  &  0*52,  sand  1*50=98-98  D^ob. 

19  to  20  per  cent  of  water  were  found  by  Berthier  in  meerschaum  from  Madrid  and  Ooolom 
miers  (Ann.  d.  M,  tIL  318);  and  by  7on  Kobell  in  that  of  Greece  (J.  pr.  Ch.,  zttuL  482);  at 
folk>ws : 

Si         £1         liTg  tt 

1.  Spain  53*8        1*2        23*8 

2.  Goulommiers        54*0        1*4        24*0 
8.  Greece  48-0        ir,        20*06 


20-0=98*8  Berthier. 

200=99*4        " 

19*6,  Fe  12*40=100*06  KobelL 


Ddbereiner  also  found  two  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia  Minuc 
Daproth  (Beitr.,  ii  172)  found  in  the  same  6  per  cent  of  carbonic  add,  which  proceeded  from 
intermixed  carbonate  of  magnesia. 

A  related  mineral,  found  in  the  serpentine  of  Zoblitz,  a  little  translucent,  white  or  yeUowisI^ 
with  H.=2-335,  afforded  Delesse  §i  53  6,  Xl  0*9,  with  Fe  «r.,  ttg  28*6,  fl  16-4=99'4. 

Tjr^  eto^  -In  the  closed  tube  yields  first  hygroscopic  moisture,  and  at  a  liigher  temptnton 
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(j^yes  much  water  and  a  Inunt  tmell.  B.B.  some  Tarietiea  blacken,  then  bum  white,  ani  Aim 
with  difficully  on  the  thin  edges.  With  cobalt  aolntion  a  pink  color  on  ignition.  Decompoied 
bj  muriatic  add  with  gelatinization. 

ObSri— Occuni  in  Aaia  Ifinor,  in  masses  in  stratified  earthy  or  alluTial  deposits  at  the  plains  ol 
Eskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded  from  the  decompoeitioi 
of  carbonate  of  mag;ne8ia,  which  is  imbedded  in  serpentine  in  the  snrrounding  mountains.  He  ob- 
serves that  more  or  less  carbonate  of  magnesia  is  often  found  in  the  meersdiaum  (Am.  J.  Soi., 
XL  YiL  286) ;  also  found  in  Qreece :  at  HrubschitK  in  Moravia ;  in  Morocco ;  at  Valleoas  in  Spain, 
in  oztensive  beds,  affording  a  light  but  valuable  buUding  stone.  The  mineral  from  Morocco, 
called  in  French  Pierre  de  aotwn  de  Ma/roe^  is  used  in  place  of  soap  at  the  Moorish  baths  in  dif- 
ferent places  in  Algeria. 

The  word  meerachaum  is  German  for  MOrflraffif  and  alludes  to  its  lightness  and  color.  SejrioUU 
Qlocker,  is  firom  v^io,  eutHe'fteh,  the  bone  of  which  is  light  and  porous ;  and  being  also  a  pro- 
duction of  the  sea,  "  deinde  ^mam  marinam  significabat,'*  sajs  Qiodcer. 

Brongniart,  in  the  first  edition  of  his  Mineralogy  (1807  X  included  under  Magne$Ue  (1)  the  car^ 
bonate,  which  he  calls  MikhelPs  magne&ite  (see  under  Maomxsitb)  ;  (2)  the  hydrous  silicate  or 
meersdiaum ;  and  (3)  the  siliceous  carbonate  from  Baudissero  in  Piedmont ;  he  putting  '*  Mitchell's 
magnesite,'*  the  carbonate,  ftrtL  Karsten,  in  his  **  Tabellen,''  published  the  next  year,  separ- 
ated firom  meerschaum  the  carbonate,  and  adopted  for  it  the  name  fnagneaiie,  and  in  this  he  has 
been  followed  by  idl  German  and  most  other  mineralogists.  The  application  of  the  muno  magn^ 
tite  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by  subsequent  French 
min^ralogistiB,  is  hence  in  violation  of  the  law  of  priority. 

403.  APHRODITB.    Aphrodit  BerUn,  Ak.  H.  Stookh.,  173, 1840. 

Soft  and  earthy  like  sepiolite. 
G.=2'21.    Color  milk-white.    Opaque. 

Oomp.— 0.  ratio  for  &  Si,  tL=l  :  2  :  f ;  ttggi+|ft.  Berlin  obtahied  (L  a)  Silica  61'55 
magnesia  83*72,  protoxyd  of  manganese  l*tt2,  proto^d  of  iron  0'69,  alumina  0*20,  water  13*82. 

Obs^ — ^From  Longban,  Sweden. 

Named  fh>m  d^ptff,  ybom. 

Delesse  has  analyzed  another  species,  containing  Silica  63*6,  magnesia  28'6,  alumina  with  trace 
of  sesquioxyd  of  iron  0*9,  water  16-4=nearly  li^Si+d.  Occurs  in  serpentine,  of  a  white  or 
yellowish  color,  with  a  waxy  lustre,  and  somewhat  translucent.    G.=2'386. 

HampshiriU  is  a  name  applied  by  Hermann  to  the  steatite  of  certain  steatitio  pseudomorphs 
described  and  analysed  by  Dewey  (Am.  J.  Sd.,  iv.  274,  v.  249,  vL  384,  1822,  1823),  who  obtained 
Si  60*60,  £1  016,  lilg  28-83,  ^e  2*59,  An  1*10,  ti  1600.  It  gives  the  oxygen  ratio  for  ^  di,  % 
1:2:1.  But  the  constituents  of  pseudomorphs  are  seldom  pure  species,  and  without  thorough 
investigation  afibrd  no  sufficient  ground  for  instituting  a  new  species.  They  have  mostiy  the 
form  of  quartz. 


404.  OIMOIiXTS.  KtftiaXta  Theophr.  CSmolia  FHik,  zxzv.  67.  CSmolit  Ziopr.,  Beitr.,  i  291, 
1796.  Pelikanit  Ouchahqf,  BolL  St  Pet,  xvL  p.  129,  J.  pr.  Ch.,  Izxiv.  264.  Hnnteiiis 
Hottghkm,  PhiL  Mag.,  17.  xvii  18,  1869,  zziii.  60. 

Terra  Lemnia  Dioaoor^  PUn,,  eta    Sphragid  ZmL,  Tab.,  28,  88,  1808.    Ehrenbergit  ^2^0^- 
aih,  Yerh.  nat  Ver.  Bonn,  iz.  878,  1862. 

AmorphouB,  clay-like,  or  chalky. 

Very  soft.  G.=2*18— 2-30.  Lustre  of  streak  greasy.  Color  white, 
grayish-white,  reddish.     Opaque.     Harsh.    Adheres  to  the  tongue. 

Oomp.— O.  ratio  for  £1,  Si,  tL=l :  8 : 1 ;  correspondmg  to  £l*Si*+3  tLi  or,  if  half  of  the  watec 
Is  basic,  (i£l+i]9[*)Si*+£L  Analyses:  1,  Klaproth  (La);  2,  lUmoff  (Ann.  J.  M.  Buss.,  1841, 
386);  3,  T.  Haner  (Jahrb.  geoL  Beichs.,  1864,  67);  4,  OachakoflrQ.  a);  6,  HaughUm  (L  o.): 

Si       Si  l^e       ]6[ 

I.  Ai^nfiera  63-00  23-00  1*26  12-00=99*26  Klaproth. 

L  Ekaterinovska         68-52  23*66  1200=99*07  IlimofT. 

B.  Near  Bilin  62*30  24*28  12*34,  Oa  0*83=99*70  Haaer.    a.=:2*376. 

4.  Kiew,  PsHoanUs       66*66  2284  044      9*31,  lilg  0*66,  t.  0*30,  f  017=99  28  Ouchakoft 

^.HmUriU  66*93  20*97  ]  1*61,  lilg  0*46,  da  0*80=99*26  Hau|^ton. 
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Klaprotb,  in  a  later  analyBis  (Beitr.,  tl  2bZ\  obtained  Si  64*0,  £l  26' j,  Fe  1-fi,  J:  5-fi,  A  It 
The  huntorite,  aocording  to  the  analysis,  contains  a  little  excess  of  silica,  probab^  dne  to  free 
quartz,  as  the  material  was  gritty  under  the  pestle. 

Pyr.,  eto. — ^Yields  water.  B.B.  becomes  gray  and  finally  bums  white ;  infusible.  Withooball 
solution  a  blue  color. 

Obs. — From  the  island  of  Argentiera  (KifibtM  of  the  Greeks);  Berg  Hradischt,  near  Bilin,  Bo- 
hemia; also  firom  Ekaterinovska,  district  of  AlexandroYSk,  Russia;  Government  of  EicT,  Russia; 
Nagpur,  Central  India,  with  orthodase  in  granite. 

404A.  SPHEAQrorrB.    {Knii¥ta  yH  Dioacor,    J^^ayif  xfiftpta.    Terra  Lemnia  P/ifk,  zzxtL    Spbra* 

S'd  Karsif  Tab.,  28,  88,  1808.)    Belated  in  composition  to  cimolite,  but  contains  some  alkali. 
}lor  yellowiBh-gray,  brownish,  or  yellowish-white.    Sometimes  mottled  with  nist-like  spots; 
harsh  to  the  touch,  adheres  feebly  to  the  tongue,  and  forms  a  paste  with  water. 
Eiaproth  obtained  for  its  composition  (Beitr.,  iy.  333) : 

Si        &       Fe      %      Oa      fTa     tL 
66*00     14*60    600    0*26    0  26     3*60    8*60 

From  Stalimeno,  the  ancient  Lemms.  It  was  also  called  Thrra  sigiUcUa.  It  was  dug  for  medl- 
omal  purposes  once  a  year,  cut  into  spindle-shaped  pieces,  and  stamped  wiihasecUf  and  hence  the 
name  sigUlata  in  Latin,  and  apftragia  in  Greek.  There  was  also  a  Bubrica  LemnicL,  or  Lenuiian 
BeddlCf  used  by  painters,  which  is  confounded  by  Pliny  with  the  true  terra  lemnia. 

404B.  Ehbembbroit  Noggerafh  (Yerh.  nat  Yer.  Bonn,  ix.  378,  1867).  Near  the  preceding  in 
composition,  and,  like  that,  containing  alkaU.  It  is  almost  gelatinous  in  the  fresh  state,  and  be* 
comes  fragile,  pulverulent,  and  opaque  on  drying ;  color  rose-red.  Analyses :  1,  Schnabel  (L  &); 
aiG.Bischof(l.  a): 


Si 

Si 

9e      ftn 

% 

Ca   Sra,t     fi 

1.  66-77 

16-77 

1-66    0-86 

1-80 

2-76    8-78    17-11=100  Schnabel 

2.  64-54 

6-04 

4-56    4-61 

0-41 

3-96    8-11      7-77=100  Bischot 

EhrenbergUe  occurs  in  clefts  m  trachyte  at  tho  quarries  of  Steinchen  and  Wolkenburg^  Sieben- 
gebirga 

4000.  Aniuzite  Breiih.  (J.  pr.  Ch.,  xv.  325,  1838).  Greenish-white,  pearly,  granular,;  with 
cleavage  in  one  direction.  Translucent  H.=2— 2*5.  G.=2*26.  Plattner  obtained  (L  a)  Si  SS*?, 
]§  1 1*6,  with  much  £1,  a  little  lEig  and  te. 

From  Bilin,  Bohemia. 

404D.  PoBTiTE  MeneghiM  A  Bechi  (Am.  J.  Sci.,  IL  xiv.  63).  Orthorhombia  In  radiated 
masses;  cleavage  very  distinct  parallel  to  a  rhombic  prism  of  ^20^  H.=6.  G.=2*4.  Lustre 
vitreous.    Color  white.    Opatiue. 

Oomp. — If  the  protoxyds  are  not  an  essential  part  of  the  compound,  the  mineral  corresponds  to 
the  formula  ^  Si*+2  fl.    Analysis  by  Bechi  (Am.  J.  Sd.,  IL  xiv.  63) : 


Si 

£l      Ag 

Ca     ffa 

& 

]G[ 

68-12 

27*60    4-87 

1-76    0-16 

0-10 

7-92= 100-43. 

Yields  water.  B.B.  intumesces  much  and  affords  a  milk-white  enamel  Dissolves  in  acids, 
even  in  the  cold,  and  gelatinizes.  From  the  gabbro  rosso  in  Tuscany.  Named  after  Mr.  Porte 
of  Tuscany. 

406.  SBSBOrmi.  Fuller^s  Earth  pt ;  Terra  or  Greta  Fnllonum  pt ;  Walkthon,  Walkerde 
pt.,  Cfemu ;  Terre  &  Foulon  pt  J^.  Smeotit  BreiOL,  Handb.,  344, 1841.  Malthadt  Brtiih^  J. 
pr.  Oh.,  x.  610,  1837. 

Massive.     Clay-like. 

Very  soft.    G.=l*9— 2'1.    Lustre  dull ;  of  streak  shining.    Color  wlute, 
ay,  and  various  shades  of  green  to  mountain-green  and  olive-green,  or 
•rownish.    Streak  colorless.    Unctuous.    Does  not  adhere  to  tho  tongua 
Softens  in  water. 
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Si 

M 

Pe 

Mg 

Ca 

L  (Slley,  Sj/uctite 

2.  Beigate,  IWet'a  R 

3.  Stoindorfel,  MaWu 

61-31 
63-00 
6017 

12-26 
1000 
10-66 

2-07 
9-76 
3-16 

4-89 
1-25 

213 
060 
0-26 
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Var.—i^WZsr'tf  Ecaih  indndef  many  kinds  of  uoctaoas  dajn^  gnj  to  dark-green  in  color,  and 
is  only  in  part  Breithaapt's  smeotite.  UuJi  of  it  ia  kaoUulte.  MaUhaciie  is  deaoribcd  as  occar« 
ring  in  thin  lamiofld  or  scales,  and  sometimes  massive,  with  the  color  white  or  slightly  yellowish, 
and  thin  plates  tnmsluoont ;  the  original  is  from  basalt,  at  Steindorfel,  in  Lausitz ;  and  Berann 
in  Bohemia  is  given  as  another  locality.  SmeciUe  ia  a  mountain-green,  oil-green,  and  grayish- 
green  clay,  from  Cilley  in  Lower  Styria. 

Oomp.— 0.  ratio  for  fi,  Si,  ]^=  1  :  4  :  4  in  anal  1 :  whence,  if  a  fourth  of  the  water  is  basia 
(iXH-ifi»)Si»+4i^ 

The  diemical  species  characteristic  of  these  minerals  is  probably  the  same— a  silicate  of  alumina 
related  to  dmolite,  but  containing  three  or  four  times  as  much  water. 

Analyses:  1,  Jordan  (Pogg.,  Ixxvji  691);  2,  Klaproth  (Beitr.,  iy.  838} ;  3,  0.  Meissner  (L  o) : 

27-89=100-44  Jordan. 

24-00,  i.  1r.,  Na  CI  010=98*60  Elapr. 

35-83=100-06  Meissner. 

Pyr^  etc.— B.B.  the  malthacite  is  InAxsible ;  but  the  smectite  and  the  Beigate  AiUer's  earth, 
owing  to  the  impurities  present,  toBO  rather  easily.    Decomposed  by  muriatio  acid. 
ObSd — ^All  the  kinds  have  a  soapy  feel 

BHODALtn  Thomson  (Min.,  L  364,  1 836)  is  a  rose-red  mineral,  *'  seeming  to  consist  of  a  congeries 
of  small  rectangular  prisms  with  square  baseB.'*  Earthy;  feel  soapy;  H.=2'0;  G.=2'0. 
Easily  scratched  and  polished  with  the  nail    B.B.  not  altered. 

Composition,  according  to  Bichardson  (I  a),  Si  66-9.  M  8-3,  l^e  1 1-4,  Un  ir^  ttg  06,  Ca  1  '1,  ^  22*0 
=:99-3.  From  nodules  m  amygdaloid,  in  Antrim,  northern  Ireland.  "  It  appeared  to  have  been 
partially  acted  upon  by  the  rain  and  weather."  Portlock  states  that  the  mineral  contains  less 
iron  than  Thomson's  analysis  gives,  and  also  that  it  readily  fuses. 

406.  MONTMORUXONITB.  SalveUU,  Ann.  Ch.  Phys.,  UL  zzi  376,  1847.  Confolensite 
2>if/r.,  Ifin.,  iil  683,  1866.  Delanovit  Kenng.,  Jahrb.  G.  Beichs.,  iv.  638,  1863.  Delanouite 
Jh^^  Miu.,  ill  683, 1866.  Stolpenit  (=Bole  of  Stolpen)  Kenng.,  Min.,  41, 1863.  Saponite  NickUs, 
Ann.  Ch.  Phys,  IIL  IvL  46, 18&9=Pierre  a  savon  {Germ,  Bergseife)  de  PlombiSres.  SteargilUte 
Meillet,  Desd  Min.,  i  205, 1862.    Brinite  Thomson,  Min.,  I  341,  1836. 

Massive,  clay-like. 

Very  soft  aiid  tender.  Lustre  feeble.  Color  white  or  grayish  to  rose- 
red,  and  bluish ;  also  pistachio-green.  Softens  in  water,  and  for  the  most 
part  does  not  adhere  to  the  tongue.    Unctuous. 

▼ar.— (1)  MonimoriUoniie  is  rose-red ;  from  Montmorillon,  France.  OonrfoUnsiie  is  paler  rose- 
led;  ft.  Confolens,  Dept  of  Charente,  at  St.  Jean-de-C^le,  near  Thiviers.  Deianouiie  is  similar  in 
color,  and  is  fr.  Millac,  near  Nontron,  France ;  stated  by  Kenngott  to  adhere  to  the  tongue. 

(2)  SUdpen^  is  a  clay  from  the  basalt  of  Stolpen.  SUargiiiUe  is  white,  yellow,  and  pistachio- 
green,  subtranslucent^  insoluble  in  adds ;  and  is  easily  cut  into  cakes  looking  like  soap  or  wax; 
h.  near  Virolet  on  the  Bochelle  raihx>ad,  and  at  the  tunnel  of  Poitiers.  Sapouite  of  Nickl^  is  a 
Boap-liko  day  from  the  granite  from  which  issues  one  of  the  hot  springs  of  Plombidres,  France, 
called  Sotqf  Spring. 

ErinUe  is  a  yellowish-ii  i  clayey  mineral  from  th j  Giant's  Causeway ;  G.=2'04 ;  opaque;  a 
little  resinous  in  lustre ;  unctuous;  B.B.  infusible  but  whitens.    Named  from  Erin  (Ireland). 

Oomp.— Like  smectite,  but  containing  more  alumina.  0.  ratio  for  ^  Si,  ^=1:  2^:  2^; 
whence  (jt  Sin  J  fl:»)  8i«+6  ^  Analyses:  1,  2,  Salvetat  and  Damour  (1.  c.) ;  8,  Berthior  (Tr.  d. 
Ess.  V.  sdche,  L  68);  4.  v.  Hauer  (Jahrb.  G.  Beichs.,  iv.  6S3)  6,  6,  Salvetat  (Ann.  Ch.  Phys.,  IH 
zzxi  12U) ;  7,  Bammelsbeig  (Pogg.,  zlviL  180) ;  8,  Meillet  (L  :.) ;  0,  Nicklds  (L  c.) ;  10,  Berthier ; 
11,  Thomson  (La): 

Si  21  9e        Ag  Ca  ^a,&    fi 

1.  Montmorillon,  ifiml   (f)  49*40  19*70  0*80        0*27  1*50  1'50    25*67 =08-84  Balvetal 

2              **               «*       (1)60*04  2016  0*68        0*28  1*46  1*27     26*00=99*84  Damour 

&  Confolens,  Oottf.  49*6  18*0        2-1  2*1  28*0  =997 Berthier. 

4,  mnBCtJ>elan,  60*66  19*16       An  4*40  0*68  24*05=98*78  Hauer. 

6i  BLJ.deOfile,  OntT.         ^'^  S2*60  1*06        0-30  1*66  0*10    26  20,  ^i  gel  0*96,  qU 

l'04=99-46  Salvetat 
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6.  rma-rwl  45*44  24-00        1*36        0*09      0*88    0-98  26*70 = 99*36  SalveUt 

7.  SiolpenUe  46-92  22-14       8-90   26*86=«7*82  Bamm. 

S.  SteargilUie  46*80  23-30  t*e  1*21  Mh  1*48     1-70  27*00=99-99  Meillet 

9.  Plombi^re8,iS[ifxma04O*61  18-46         ^.  jitg  «r.  da§3*68    0*41  87-00=100  Nidd^ 

10.  "  "      46-8  23-4         2-1 26*6=98-9  Berthier. 

11.  JSHntltf  47-04  18*46        6*36       Ca  1*00  26*28,  Na  GL  0*9=99*04  T. 

Salvetat  observes  that  carbonate  of  soda  separates  a  little  gelatinous  silica,  and  sulphuric  aci4 
some  quartz-silica — a  fact  of  great  interest  in  connection  with  the  earthy  hydrous  aluminous  8ili> 
cates  generally. 

Pyr.,  etc. — ^B.B.  infusible,  excepting  the  stolpenite,  which  affords  a  yellowish  enamel,  probably 
owing  to  the  4  p.  c.  of  lime  in  the  state  of  silicate  present  as  impurity.  Montmorillonite  loses  6 
p.  c.  of  water  at  100"  C.  and  delanouite  14  p.  c.  The  saponiie  lost,  acoording  to  Nidcl^  22  p.  a 
of  water  in  dry  air  at  15 C;  34*5  p.  c.  at  100*"  0. ;  and  87  p.  c.  at  redness.  The  loss  oyer  sul* 
phuric  acid  was  29  p.  a 

SeneriU^  according  to  the  analysis  of  Pelletier  (p.  477X  would  be  identical  nearly  with  the  mini 
oral  from  Confolens. 

4  06 A.  Eaacumoftikin  of  John,  a  greenish-white  day-like  mineral  from  Eosemuta,  in  Silesia^  is 
near  montmorillonite,  except  in  the  less  amount  of  water.    Zellner  obtained : 

Si  54*50        £1  27*25        ^e  0*25        &g  0*37        Ca  2H)0        fi  14*25=98-62. 

A  IWumarge  (Sceinmark)  from  Strimbuly,  Transylvania,  afforded  Hingenau  (Jahrb.  IfiuL,  1856 
690): 

ft  52*40      3fcl  21-80      Sg4*28      Ca  2-50      tSral-34      fi  [17*68]= 100. 

It  is,  probably,  judging  from  the  magnesia  and  alkalies  present^  only  a  mixture. 

407.  STILPNOMEIiANB.     Giocker.  ZS.  t  Min.,  Jan.,  1828,  Handb.,  572,  1831.     CSialoodita 
iS%ep.,  Bep.  Am.  Assoa,  yi.  232, 1851. 

Foliated  plates,  sometimes  hexagonal,  sometimes  radiated.  Also  fibrous, 
or  as  a  velvety  coating  even  or  tufted.     Cleavage  easy  in  one  direction. 

H.=3— 4,  when  in  solid  plates.  G.=3-34,  Glocker;  2-769,  Breith.: 
2*76,  chalcodite,  Brush.  Lustre  of  cleavage  surface  between  pearly  ana 
vitreous,  sometimes  submetallic  or  brass-like.  Color  black,  greenish-black, 
yellowish-bronze,  and  greenish-bronze. 

Var.— (1)  Ordinary^  in  plates  or  massive. 

(2)  ChalcodiU^  in  velvety  coatings  of  brass-like  or  submetallic  lustre,  consisting  of  minute  Bcalea, 
which  are  flexible. 

Oomp.— O.  ratio  for  &+fi,  Si,  ft=3  :  6  :  2nearly,  from  anal.  1  to  3 ;  whence  (Jfc*  fi)  Si*+2  fl. 
Brush's  analysis,  in  which  the  state  of  oxydation  of  the  iron  was  determined,  gives  13*39  :  24*16 : 
8-18,  or  nearly  the  same. 

Analyses:  1,  Rammelsbeiig  (Pogg.,  xliii  127);  2,  Siegert  (Bamm.,  6th  Suppl,  280,  Min.  Gh^ 
880);  3,  L.  J.  Igelstrom  (J.  pr.  Ch.,  Ixxxl  396);  4,  G.  J.  Brush  (Am.  J.  Sd.,  II  xxv.  198): 


Si  £1 

1.  Obergmnd    (f)  45*96  6*84 

2.  Weilburg  4607    4*92    41-98     0-94    1*67 

8.  Nordmark  45*61     500  87*70  8-00     

4.  Chaicodite      (})  45-29  3*62    20*47     16-47    4*56    0*28 


¥e       fo      l[g     Oa      &      ]6[ 

35  60    1*78    0-19    0*75  8*68=98-75  Bamm. 

8-47=98*85  Siegert. 

—  9-14= 100*45  Igelstrom 
<r.  9-22=99*91  Brush. 


Brush  ascertained  the  identity  of  chalcodite  with  stQpnomelane ;  Mallet  analyzed  it  (Am.  J.  ScL, 
EL  xxiv.  118),  but,  as  he  states,  he  had  too  little  of  the  mineral  for  reliable  results. 

Pyr.,  eto. — ^Yields  much  water.  B3.  fuses  easily  to  a  black,  shining,  magnetio  globiile.  With 
the  fluxes  gives  the  reactions  for  iron.     Chaloodite  is  completely  decomposed  by  muriatic  acid. 

ObSir— Stilpnomelane  occurs  at  Obergrund  and  elsewhere  in  Silesia,  with  oalcite  and  quari% 
icmetlmes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf ;  near  Stern- 
berg, in  a  bed  of  iimonite,  in  a  clay  nlate,  probably  of  the  Devonian  age,  and  often  associated  witk 
ehlarito^  magnetite,  and  calcite ;  at  Frederic  mine  near  Weilburg,  Nassau,  in  a  bed  of  iron  ore ;  al 
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Pen  Mine,  Nordmark,  Sweden,  radiated  foliated  with  actmolite,  inyeins  sometimes  4  inches  tt:  jck 
Ohalcodite  oooiire  at  the  Sterling  Iron  mine,  in  Antwerp,  Jefferson  Co.,  N.  Y.,  coating  hematite 
and  calcite«  and  sometimes  constitating  psendomorphs,  having  the  form  of  hollow  rectangolar  ta  ^les 
the  yellow  yariefy  resembles  in  color  mosaic  gold. 

Named  StUpn^mtkmt  from  anXvy^  shining^  and  iti\at^  Uaek;  and  CTudcodUe,  firom  x*^"^  ^^^^^"9* 
or  bronae. 


108.  OHLOROPAZi.  Benihardi  <fc  Brande$,  Schw.  J.,  zzzv.  29,  1822.  tJnghwarit  Cfloehir 
Gmndr.,  1839,  637.  Nontronite  BerOiiery  Ann.  Ch.  Phys.,  zxxvi  2%  1827.  Pingoite  BreWi^ 
Schw.  J.,  It  308,  1829.  FeUbol  FreU8ld)e!^  Mag.  Orykt  Sachsen,  y.  136.  Graminiie 
Krm^  Qes.  Nat  Heil-knnde,  Bonn,  March,  1867,  a  Bergemann,  Jahrh.  Min.,  1867,  396. 

Compact  massive,  with  an  opal-like  appearance ;  earthy. 

H.=2*5— 4'6.     (}.=1*727,  1*870,  earthy  varieties,  the  second  a  conchol 
dal  specimen;  2*105,  Thomson,  a  Ceylon  chloropal.    Color  greenisli-yellow 
and  pistachio-green.     Opaque — subtranslucent.     Fragile.     Fracture  con- 


Feebly  adhering  to  the  tongue,  and 


choidal  and  splintery  to  earthy, 
meagre  to  the  touch. 

Yar. — Chloropal  has  the  ahoye-mentioned  characters,  and  was  named  firom  the  Hungarian 
mineral  occnrring  at  Unghwar,  whence  Glocker's  name  Unghwarite.  It  is  descrihed  as  breaking 
mto  parallelepipeds,  having  opposite  magnetic  polaritj  at  opposite  angles. 

Ifontnmite  is  pale  straw-yellow  or  canary-jellow,  and  greenish,  with  an  unctuous  feel ;  flattens 
and  grows  lumpj  under  the  pestle,  and  is  polished  by  fiiction ;  firom  Nontron,  Dept  of  Dordogne, 
France. 

PinguUe  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slighUj  resinous 
lustre,  not  adhering  to  the  tongue ;  the  original  from  Wolkenstein  in  Saxony. 

lUKfto/  has  a  liyer-brown  color,  a  slightly  greasy  lustre,  shming  streak,  conchoidal  fracture,  and 
G.= 2**249,  Breith.,  and  is  from  Halsbrucke  near  Freiberg. 

Graminite  has  a  grass-green  color  (whence  the  name),  and  occurs  at  Menzenberg,  in  the  Sie- 
bengebirge,  in  thin  fibrous  seams,  or  as  a  feather  of  delicate  ]amell»,*  H.=l;  G.=l*87,  afler 
dryiiig  at  212^  F. ;  lustre  and  feel  somewhat  greasy,  as  in  pinguite. 

Oomp.'-A  hydrated  silicate  of  iron,  with  probably  the  general  formula  Fe  §i*+4i  l^=S]lica 
42-7,  sesquioxyd  of  iron  S«;0,  water  19-3=100;  or(f'e*,  3Pe)  Si'-l-Ji  £L  The  water  and  silica 
both  vary  much.  The  Hungarian  chloropal  occurs  mixed  with  opal,  and  graduates  into  it,  and 
this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Analyses:  1,  2,  Bemhardi  k  Brandes  O.  c);  8,  4,  Hiller  (Jahrusb.,  1857,  671);  5,  Thom- 
son (Miii^  L  464);  6,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  161,  1864);  7,  Berthier  (Ann.  Ch.  Phys^ 
zxxv.  92);  8,  Dufir^noy  (Ann.  d.  M.,  III.  iiL  893);  9,  Jacquelin  (Ann.  Oh.  Phys.,  xlvi  101);  10, 
Biewend(J.  pr.  Ch.,  xl  102);  11,  12,  Mehner  (J.  pr.  Ch.,  xhx.  382);  13,  H.  Muller,  14,  £.  Uri- 
ooechea  (this  Min.,  1854^  337);  16,  Kersten  (Schw.  J.,  Ixvi.  9);  16,  Bergemann  (L  a);  17,  Kert- 
teu  (Schw.  X,  Izvi  81): 

§i  9e        Si      Ag       K 

46  33         1         2 

45-00         3200     0-75     200 

71-6  16-3      21       1-6 

39-7  280      8-1       2-4 

53*00         2604     1*80     1*40 


1. 
2. 
3. 

4. 
5. 

e. 

7. 

8. 

9. 
10. 
11. 
12. 


Unghwar,  compact 
'*         eaaihy 

Steinberg,  eomp, 
"         oairthy  ' 

Ceylon 

Unghwaaiie 


(})  67-76  te  20-86     


2-1 
2-37 


Nontron,  ironlnmOs      44*0  290      8*6 

ymefhmce,       **  40-68  30*19    3-96 

Montmort,         *«  4131  36-69    8*81 

Andreasberg,   '<  41-10  37-80     

**  ^fiA        40-60  83-71     109 

"  hk.  46-21  86-82     

18.  Tiradienreuth,  Nimtr,   471  36*75    7-16 
14             "                "        47*69  42-49 

16.  Wolfenstein,  FkkgmU    86'90  29*50    1*80 

16.    GmmimU  88*89  26*46    6*87 

n.  AttM  46*40        28*60    3*01     

^WlthMOMPOtMll. 


far. 

tr, 

0-13* 
0*46 
0*76 


1 8 = 1 00  Bemhardi  &  Brandes. 
20*0  )=99'76  Bernhardi  k  Brandes. 

8*3=99-8  HiUer. 
26*1=99*9  Hiller. 
18*00=100*24  Thomson. 
19-78,  Ca  1*77=10«»  Hauer. 
18*7,  day  1-2=98*6  Berthier. 
23-00=100-20  Dufr6noy. 
18*68,  da  0-19,  Cu  0  9=100*8  J 
21*56  Biewend. 

21-82,  te  2*26,  C^a  1*11  - 100*48  Mebn 
20*38=102*91  Mehuer. 
10-00=100  Muller. 

9*79=100  Uriooechea. 
25*10,  ^e  6*10,  Stn  0*15r-.l00  Kerst 
28*36,  te  2*80,  ftn  0-67,  Ca  0*56,  K  1*14 
^100  Bdrgemami 
24-50=97*41  Kersten. 
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Kobell  fiNmd,  after  ospelliDg  the  water  (X  pr.  OheiiL,  zHt.  06} : 

L  Haar  Si  62-10    9e  40*60    £l  800    Ca  1*60    j(g  1*08=98*88. 

2.  Hungaiy  62*88  4834  2S2  0*93  0*78=99'66. 

This  chemist  regards  the  chloropal  as  a  miztnre  of  Pe  Si'+ 2  K  and  opai;  and  he  wiiteA  ttir 
lame  formula  for  nontronite  and  pioguite. 

Pyr.,  etc.— Yields  water.  B.B.  invisible,  bat  turns  black  and  becomes  magnetia  With  tbc 
8iizes  gives  reactions  for  iron.  Ohloropal  is  partially  deoomposed  by  mnriatio  add;  pmguite  ii 
completely  decomposed,  with  separation  of  pulverulent  silica,  while  nontronite  gelatinizes  with 
muriatic  acid. 

Obs.— Localities  are  mentioned  above.  The  locality  of  ehlofXfpal  at  Meenaer  Steinberg  (anaL  3 
is  near  Gottingen ;  pinguUe  occurs  also  at  Sternberg  in  Moravia. 

Named  from  x^^P*>h  (T^^  and  opal 

Ohloropal  also  occurs  (Church,  Ohem.  News,  1866,  il  71)  in  a  ohlna-stone  quarry,  near  the  old 
tin  mine  known  as  Cardase,  not  far  from  St  Austell,  in  Cornwall,  assodatod  with  fluor ;  it  is  the 
variety  which  has  been  named  gramhdte, 

409.  GLAUOONITB.  Olaukonit  Keferdan^  Deutsch.  geoL  dargest,  r.  610,  1828,  Otodber, 
Handb.,  882,  1881.  Grunerde  pt  Otrm.  Green  Earth  pt  Terre  verte  pi  ^.  Ghloro- 
phanerit  /efisscA,  Jahrb.  llln.,  798,  1866. 

Amorphous,  and  resembllDg  earthy  chlorite.  Either  in  cavities  in  rocks, 
or  loosely  granular  massive. 

H.=2.  G.=2*2--2-4.  Lustre  dull,  or  glistening.  Color  olive-green, 
blackish-green,  yellowish-green,  grayish-green.     Opaque. 

Oomp.,  Var. — ^Essentially  a  hydrous  silicate  of  iron  and  potash ;  but  the  material  is  mostly,  if 
not  always,  a  mixture,  and  consequently  varies  much  in  composition.  In  most  of  the  analyses 
the  state  of  ozydation  of  the  iron  was  not  determined.  Haushofer,  who  examined  this  point, 
gives  as  the  most  common  oxygen  ratio  for  H,  H,  Si,  S,  1:8:9:3,  and  writes  tlie  formula 
R  5l+  R  §i"-4-3  fi=(if  Jfc=i  tQ+\  t,  and  fi=t  Pe-4-t  Xl)  Silica  49-3,  alumina  3'6,  sosquioxyd  of 
iron  22-7,  protoxyd  of  iron  6'3,  potash  8*3,  water  9*6.  The  ratio  is  that  of  a  hornblende,  and 
especially  acmite,  excepting  the  water  and  the  presence  of  potash  in  place  of  soda,  this  ratio 
between  the  bases  and  silica  being  1 :  2^.  Differs  fh>m  oeladonite  in  being  decomposed  by 
muriatic  add. 

The  kinds  of  glauconite  are : 

1.  Green  earth  of  cavities  in  eruptive  rocks ;  to  which  the  ehlorophicaiarUt  of  G.  Jensch  may 
perhaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  chalk  formation,  rarely  found 
in  limestones;  called  glauconUe  (in  allusion  to  the  green  color).  H.=2;  G.= 2*29— 2*85;  oolor 
olive-green  to  yoUowi^-green. 

Analyses:  1,  Delesse  (lib.  Univ.  Gen.  1848,  June,  106);  2,  8,  WaltershausenCYnlk.  Gest,  nOl); 
4,.G.  Jenzsch  (L  a);  5,  S.  L.  Dana  (Hitchcock's  G.  R.  Mass.,  98,  1841);  6-8,  Rogers  (G.  Rep. 
N.  J.,  201-204);  9,  Bfcher  (Am.  J.  SoL,  II.  ix.  83);  10,  Berthier  (Ann.  d.  M.,  xiil);  11,  D.  H. 
von  Dechen(Verh.  nat  Ver.  Bonn,  1866,  176);  12,  W.  van  der  Marck  (ib.,  1865,  263);  13-16 
Mallet  (Am.  J.  Sd,  H.  xxiiL  181);  16-18,  T.  &  Hunt  (Rep.  G.  Oan.,  186S,  486-488);  19,  20 
Berthier;  21-2*7,  Haushofer  (J.  pr.  Cb.,  xovii  853);  28,  id.  (ib.,  ciL  38);  29,  H.  Wurta  (Am.  J 
Bd.,  ILx.326):' 

1.  Fkmn  ervpUve  rocka. 

Si  £1     9e    ]^e     ftg    Ca  ]Sra  &  ti 

1.  Ml  Baldo  61-26    t'26 2072  6-98  —  1*92  6*21  6*49=100  Deleasa. 

2.  Berufiord,  lool'd         62-04    4-93 26-64  426  1-88  6-03  6-19=99-37  Waltersh. 

8.  Eskiflord,      '*  60-09   '628  16-72  496  0-09  261  604  4-44=98-13  Waltenh. 

4.  Ohhrophanartie         69*4    undet. 12*8  undetermined  5*7  Jenudt 

2    Cflaueofdtef  from  eedimeniary  heda;  or,  rardiy^  from  KmeHone  strata. 

5.  Gay  Head,  Mass.      66-70  13-32 2010  1-18  1-62 =99-92  Dana. 

^  ^Sdsto^  NX  \^^'^    ^'^® ^*'^^  —    *'•    —  ^^"^^    8-40=99-47  RogcriL 

7.  ScuUtown,  N.  J.'  '    51*60    6-40 24-30    <r. 9-96    7-70=99-86  Rogers. 
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9. 
10. 

]% 

13. 

^4. 

i5. 
J  6. 
17. 
i8. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 

29. 


Pol».Hffl.^    -J  [50^76 


Si       £l    9e     te     -Ak    Ca    STa      &        iQC 


Borlingt.  CJo^NJr,  , 
a  E.  of  Pha  in  N.J.  53-26 
Qenranj 
Essen,  Westph. 
"Werl,  WestiSi. 
Coal  BloflE;  AU. 


6-60 


22-U 12-96    7-50=99-85  RogeTJ. 


3-86 
62-1  6-2 
68-17  10-09 
63-46  6-00 
(1)67-56  6-66 
58-91^  6-48 


GainesYille,  Ala. 
New  Jerse J 
Orleans  Id.,  Oan. 
Bed  Bird,  Miss. 
Havre 
Glaris 
Kressenberg 

Boding 
«i 

Benedictbenem 
OrteDburg 
Sorg 

BayTeuth 
Havre,  Franoe 


B.  68-74« 
50-70 
50-7 
46-58 
49-7 
52-3 
49-6 
50-2 

(1)49-4 
47-6 
48-99 
60-8 

(1)491 
60-62 


24-16  1-10  1-73  1-60 

2-2-1     4-3 

18-75  3-37 

21-78  6-21 

2018  1-70  1-04  

19-24  0-87  0-71    

4-71  21-06  1-48  0-92   

8-03  22-50  2-16  11 1  076 

19-8    8-6    3-7      0-5 

11-46  20-61  1-27  2-49  0-98 

6-9    19-5 

6-6    23-0     4-9 

8-2    22-2  6-8 

1-5    281  4-2 

7-1    20-07  8-8 

4-2    21-6  8-0     1-4    2-4     

6-4   25-8  4-8      ir.    0-78   

67    21-8  31    4-S      ir.    

705  23  6  8-25 

3-80  21-08  6-02 


33-94 


1-30 


5-36  10-12=10112  Fisber. 
6-0    10-0  Bertliier. 
8  37    6-26=100  Dechen. 
8-79  [4-76]  =  100  Marck. 
4-88    8-17  =  1 00-04  Maliett 
4-58    8-17,  pyrites  1  -46=99-41 
Mallei 
3-26    9-79=99-96,  Fe  (r.  MaU. 
5-80    8-96=100  Hunt 
8-2      8-5=100  Hunt 
6-96    9-66=100  Hunt 
10-6    12  0=98-7  Berthier. 
3-0      8-5 =98-3  Borthiep. 
8-0      9-6=99-2  Hausbofer. 
6-9      8-6=98-5  Hausbofer. 
6-76  12-76=98-87  Hausbofer. 
4-6    14-7=99-5  Hausbofer. 
5-18    8-98=  1 00-98  Hausbofer. 
3-1      9-8=99-5  Hausbofer. 
6-75  10-1=98-85  Hausbofer. 
7-14    914,  Mg,  Oa,  C  111= 
99  86  Hausbofer. 
5-66  11-60=99-93  Wurla. 


SbrewsbyN.J.  (f)  48-03 

*  11-85  p.  &  of  Bi  O*  inaoL  In  oarb.  loda.       ^  88*89  p.  e.  of  81  O*  Insol.  la  carb.  soda. 


AnaL  3,  G.=2-166;  13,  Q.=2-297  j  15,  G.=2-349;  16,  17,  fr.  Lower  Silurian  rocks  of  tbe 
Quebec  Group;  18,  tr.  Lower  Mag^esian  Limestone,  Lower  Silurian;  21-25,  28,  29,  Cretoceous; 
26,  Jurassic;  27,  Triassio  (Muscbelkalk).    In  29,  4*81  out  of  tbe  11-60  It  called  bygroscopic 

Pyr.,  etc. — ^Yields  water.  Fuses  easily  to  a  dark  magnetic  glass.  Some  varieties  are  entirely 
decomposed  by  muriatic  add,  wbile  otbers  are  not  appreciably  attacked. 

A  green  caldte  from  Central  India  contains  a  skeleton  of  glauconite — separable  by  acids — 
constituting  about  14  p.  a  of  tbe  wbole,  wbicb  afforded  S.  Haugbton,  on  analysis  (Pbil  Mag.,  IV. 
rviL  6X  Si  54-59,  Xl  4-74,  ^e  22-84,  lilg 4-90,  Oa  094,  6  and  loss  11*99.  He  names  tbe  rock, 
wbicb  is  a  mixture  of  caldte  and  glauconite,  ffislopUe.  An  analysis  by  Hausbofer  of  a  glauoonitio 
Bmestone  (muscbelkalk)  from  WiiTzburg  is  given  in  J.  pr.  Cb.,  xdx.  237. 

Tbe  glauconite  grains  are  most  abundant  in  tbe  "  gjeen  sand  *'  of  tbe  cbalk  formation,  some- 
times constituting  75  to  90  ^^  of  tbe  wbole.  Tbey  are  often  casts  of  tbe  sbells  of  Bbizopods. 
Tbe  material  bas  also  been  iRnd  in  Silurian  rocks,  and  beds  of  other  geological  periods,  and  even 
in  tbe  sbells  of  recent  Rbizopods,  ond  in  fragments  of  coral  obtaiued  in  deep  sea  soundings  (Am. 
J.  ScL,  IL  zxii.  281).  Tbe  glauconite  of  tbe  Silurian,  analysed  by  Hunt,  contains  less  iron  and 
more  alumina  tban  tbat  of  tbe  cbalk  formation. 

Tbe  following  are  analyses  of  material  usually  called  "green  eartb."  It  occurs  often  in  tbe 
form  of  pseudomorpbs ;  tbat  of  Fassa  baying  tbe  form  of  pyroxene ;  of  Framont,  lining  pyroxene 
crystals  and  filing  cavities  among  them,  as  if  a  result  of  their  alteration.  1,  2,  Bammelsberg 
(Min.  C!b.,  489);  3,  Delesse  (Ann.  d.  M.,  lY.  iv.  351): 


Si  £l     l^e     i*e     ftg  Oa  ]^a    &      tL 

Fassa,  jiwttd      45-87  11*18      24-63       0-28  1-60      5-52      0*82  Bammelsberg. 

"         "           39-48  10-81  8-94  16-66  1-70  4-41      4*24,  Ca  C  15-26  Bammelsberg. 

Framont            48-60  16*61  8*88  11-88  6-6d  —  0*69  3'14  7-15,  ^  0*80=99-26  Delesse. 


410.  OBLADONITB.  Terre  verte  de  Yerone  de  Litk,  Orist,  ii.  602, 1783.  Griinerde  BoflTi., 
Beigm.  J.,  519,  1788.  GreenBarth  pt;  Green  Earth  of  Yerona.  Seladonit  Glock^  Syn.,  198, 
1847.    Oeladonite  fV*. 

Earthy  or  in  minnte  scales,  forming  nodules  or  filling  cavities  in  erup 
five  rocks.  Very  soft.  Color  deep  olive-green,  celandine-gre^,  apple-green 
Feel  more  or  leas  greasy. 
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Oornp* — Analysis  1>7  S^laproth  (Beitr.,  It.  289) : 

Mt  Baldo        Si  63        Fe  28        ftg  2        &  10        iQC  e:=99. 

Pyr.,  etc^— According  to  EClaprotb,  and  also  later,  von  Kobell  not  acted  on  "by  maruArO  aii<L 

Obs. — ^From  cavities  in  amygdbiloid  at  Mt  Baldo  near  Verona. 

Named  in  allusion  to  the  ordinuy  color  of  the  mineral,  celadcm^greefij  equivalent  in  Fsench  tc 
sea-green  (written  Sdadon  in  German),  for  which  term  the  English  substituted  celandnie-greaiu* 
Celadon  is  the  name  of  one  of  the  characters  in  a  French  romance  by  d*TJrfe,  entitle*)  Astr^ 
published  in  1610.  He  was  a  weak  verdant  lover  of  insipid  tenderness,  and  thence  the  applica- 
tion to  the  above  variety  of  green.  D'Urfe  borrowed  the  name  from  Ovid ;  it  oomes  originallj 
flrom  KtXaSw,  burning. 


n.  ITNISILICATES. 


411.  BBRFBNTINB.  K>f(Tni  pt.  Diaseor.^  v.  161.  Ophites  pt  VUruo^  PHn.  Ophtto^  Seiw 
pentaria,  Agric^  Foss.,  804,  809,  1546.  Marmor  Serpentinum,  M.  Zeblidum,  Serpenste:n  Ger- 
manice.  Lapis  Serpentinus,  B,  de  Boot,  1636,  pp.  602,  604.  Telgsten  pt,  OUaris  pt,  Harmcv 
Berpentinum,  M.  Zdblizense,  Lapis  Golabrinus,  Wail.,  135,  1747.  Serpentine  Jp\r.  JVf,  WalL. 
1763.    Serpentin,  Zoblitzer  a,  Cfronst.,  76,  1758. 

Ortliorhombic  ?  In  distinct  crystals,  but  only  as  psendomorphs.  Seme- 
times  foliated,  folia  rarely  separable ;  also  delicately  fibrous,  the  fibres  often 
easily  separable,  and  either  flexible  or  brittle.  Usually  massive,  fine  gran- 
ular to  impalpable  or  cryptocrystalline ;  also  slaty. 

H.=2-5— 4,  rarely  5'6.  G.=2*5— 2-65 ;  some  fibrous  varieties  2-2— 2-3 ; 
retinalite,  2'36— 2-55.  Lustre  subresinous  to  greasy,  peai-ly,  earthy  ;  rcsin- 
iike,  or  wax-like;  usually  feeble.  Color  leek-green,  blackish^reen ;  oil 
and  siskin-green ;  brownish-red,  brownish-yellow ;  none  bright ;  sometimes 
nearly  white.  On  exposure,  often  becoming  yeUowish-gray.  Streak  white, 
slightly  shining.  Translucent — opaque.  Feel  smooth,  sometimes  greasy. 
Fracture  conchoidal  or  splintery.  Polarization  ii^^rystals,  none,  or  only 
irregular  colors,  as  in  amorphous  or  cryptocrystalline  substances ;  usually 
apparent  in  laminated  and  fibrous  varieties,  with  the  bisectrix  negative 
and  normal  to  the  plane  of  lamination  or  to  that  of  the  fibrous  structure. 

▼ar.— Many  nnsnstained  spedes  bave  been  made  out  of  serpentine,  differing  in  stricture 
(massive,  slatj,  foliated,  fibrous),  or,  as  supposed,  in  chemical  composition ;  and  these  noir,  in 
part,  stand  as  yarieties,  along  with  some  others  based  on  variations  in  texture,  hardness,  eta 

A.  Ma^sivb.  (I)  Ordinary  massive,  (a)  Precious  or  Noble  Serpentine  (Edler  Serpentin  Germ.) 
is  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  translucent  even  when  in  thick  pieoes ;  and 
{b)  Common  Serpentine,  when  of  dark  shades  of  color,  and  subtransluoent  The  former  has  a 
hardness  of  2*5 --3 ;  the  latter  often  of  4  or  beyond,  owing  to  impurities. 

2.  Resinous,  Retinalite  Thomson  (Mln.,  i  201,  1836)  is  massive  serpentine,  having  honej-Tel- 
low  to  light  oil-green  colors,  and  waxj  or  resin-like  lustre  and  aspect  U.=3*5 ;  G.=2'47— 2*52, 
Grenville,  Hunt,  2*36 — 2'38,  Calumet  Id.,  Hunt.  It  much  resembles  dewejlite.  It  affords,  on 
analysis,  S  p.  c  more  of  water  than  ordinary  serpentine ;  and  it  is  probable  that  the  mineral  is  a 
mixture  of  serpentine  and  doweylite.  Named  irom  ^crifO,  resin^  and  fVom  spedmens  obtained 
at  Grenville,  C  W.  VorJiouserite  Kenngott  (Min.  Forsch.,  1856-67,  71)  is  the  same,  though  brown 
to  groenish-black  in  color.    H.=3'5 ;  Q-.=2*45.    From  the  Fleims  valley,  l^yroL 

8.  Porcellanotts;  PorceUophHe.    The  "meerschaum"  of  Taberg  k  Sala  is  a  soft  earthy  serpen 

'  Jameson  has  seladon'green  (from  Werner)  in  his  Treatise  on  the  External  Oharacton  of  IttiMP 
«!•  1806;  and  eeiandtne-green  iR]aa  System  of  Ifineralogy  L  466,  1816. 
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Hoe,  reflemblmg  meerschaum  Iq  external  appearance  (Berlini  Ak.  H.  Stockh.,  1840).  This  Taiie^ 
18  sometimes  Tory  soft  when  first  taken  out.  A  variety  resembling  ccmpact  Uthomarge  oocuif 
al  Middletovm,  Delaware  Ca,  Fa.  (anal  87).  It  has  a  smooth,  poroelain-like  fracture;  H.=3'6. 
G.=2-48. 

4.  BatoeniU  Dana  (Min.,  265,  1850,  Nephrite  Bcnt^en,  Am.  J.  Sd.,  t.  846,  1822)  is  massive,  ol 
verj  fine  granular  texture,  and  much  resembles  nephrite,  and  was  long  so  called.  It  is  apple* 
green  or  greenish-white  in  color ;  Gh.=2'594 — 2*787,  Bowen ;  and  it  has  Uie  unusual  hardness  5*5 
— 6,  which  is  some  ovidenoe  that  this  yariety  may  be  a  good  species,  although  proved  by  Smith 
k  Brush  to  be  identkad  with  serpentine  in  composition.    Erom  Onithfield,  R  L 

B.  Lamellab. 

5.  ArUigoriie  Schweizer  (Fogg.,  xlix.  695,  1840)  is  thin  lamellar  in  structure,  easily  separating 
into  translucent  or  subtransparent  folia;  H.=2*5;  G.=2'622;  color  brownish-green  by  reflected 
light,  and  leek-groen  by  transmitted ;  feel  smooth,  but  not  greasy.  Polarizes  light,  according  to 
Haidinger.    Named  from  the  locality,  Antigorio  valley.  Piedmont 

6.  ^ViUiamsiie  Shepard  (Am.  J.  ScL,  IL  vL  249,  1848)  is  a  lamellar  impure  serpentine,  of  apide- 
green  color,  with  H.=:4*5  and  G.=2'59 — 2*64,  from  Texas,  Pa.  Does  not  doubly  refract}  DescL 
Graduates  into  a  massive  granular  variety. 

C.  Thdt  Foliated. 

7.  MarmoHte  Nuttall  (Am.  J.  Set,  iv.  19,  1822,  but  shown  to  be  a  variety  of  serpentine  by 
Yanoxem,  J.  Acad.  Set  Philad.,  ill  133,  1823)  is  thin  foliated;  the  laminae  brittle  but  easily 
separable,  yet  graduating  into  a  variety  in  which  they  are  not  separable  (which  variety  has 
sometimes  been  called  in  the  United  States  keroUie),  G.=2'41 ;  lustre  pearly;  colors  green* 
ish-white,  bluishwhite,  to  pale  asparagus-green.  From  Hoboken,  N.  J.  Folia  from  Hoboken 
without  polarization,  acoort&ug  to  Websky ;  feebly  polarizing,  according  to  Desdoizeaux. 

8.  Tfiermcphylliie  A.  Nordenskiold  (Beskrifh.  Fin.  Min.,  160,  1865,  Hermann,  J.  pr.  Ch.,  Ixxiii 
213).  Occurs  in  small  scaly  crystals  aggregated  mto  masses,  with  an  amorphous  steatite-Hke 
base.  B.B.  crystals  exfoliate  like  vermiculite  or  pyrophyllite.  H.=:2-6;  G.=2'61,  Nord.;  2*5b| 
Herm.  Lustre  of  cleavage  surface  pearly ;  color  light  brown  to  silver-white  and  yellowish-brown. 
Optically  biaxial ;  the  a^al  angle  22"  20' ;  bisectrix  negative,  normal  to  plane  of  cleavage.  Miller. 
Ffom  Hopansuo,  Finland. 

D.  FiBBOua 

9.  Chrysoiile  v.  Kobell  (J.  pr.  Gh.,  ii.  297,  1834,  xxx.  467,  1843;  Schillemder  Asbest ;  Ami- 
anthus pU)  is  delicately  fibrous,  the  fibres  usually  flexible  and  easily  separating;  lustre  silky, 
or  silky  metallic;  color  greenish*white.  green,  olive-green,  yellow,  and  brownish;  G.=2'219. 
Often  constitutes  seams  in  serpentine.  It  includes  most  of  the  silky  amia/nthus  of  serpentine 
rocks.    The  original  chrysotile  was  from  Reiuheustein. 

10.  PicroUk  Hausmann  (Moll's  Efem.,  iv.  401,  l»08)  is  columnar,  but  fibres  or  columns  not 
easily  flexible,  and  ofLen  not  easily  separable,  or  affording  only  a  long  splintery  fracture ;  color 
dark  green  to  mouniain-green,  greenish,  gray,  and  brown.  The  original  was  from  Taberg, 
Sweden. 

MeiaxiU  Breithaupt  (Char.,  113,  326, 1832)  is  picrolite,  consisting  of  separable  but  brittle  columns, 
of  a  greenish-white  color,  and  weak  pearly  lustre ;  H.=2— 2'6 ;  G.=2'52.  From  Schworzenberg. 
Passes  into  a  laminated  variety. 

BalHmoriie  Thomson  (Phil  Mag.,  xxii.  191,  1843)  is  picrolite  from  Bare  Hills,  Md.,  of  a  grayish- 
green  color;  silky  lustre,  opaque,  or  subtranslucent,  with  H.=2*5— 3. 

E.  Cbitstallized  Sebpentinb.  The  observed  crystals  are  all  pseudomorphs.  The  most  com 
mon  have  the  form  of  chrysolite,  and  the  annexed  figure  represents  one 
of  this  kind.  Kose  has  observed  some  crystals  which  were  still  partly 
chrysolite.  Delesse  states  that  the  serpentine  of  Odem  graduates  into 
feldspar,  and  appears  to  have  been  derived  trom  the  alteration  of  that 
mineral  Other  kinds  are  pseudomorphs  after  pyroxene,  amphibole, 
spinel,  ohondrodite,  garnet,  phlogopite,  sphene,  and  chromic  iron. 
Even  the  foliated  and  fibrous  kinds  may  be  partly  pseudomorphous.  If 
marmoiite  or  Ihermophylliie  is  truly  crystallized  serpentine,  as  seems 
probable,  tlxe  crystallization  of  the  species  is  actually  micaceous,  like 
that  of  dilonte  and  talc. 

F.  Sebpenti2^  Rock&  Serpentine  often  constitutes  rook-masses. 
It  frequently  occurs  mixed  wlQi  more  or  less  of  dolomite,  magnesite,  or 
caldte,  making  a  rock  of  clouded  green,  sometimes  veined  with  white 
or  pale  green,  called  verd^rUique,  or  ophioUie.  Ophiolite  is  styled  by 
Hunt  (1)  dohmMc,  (2)  magnentiCf  or  (3)  calciiic^  according  as  the  ser- 
pentine is  mixed  with  dolomite,  magnesite,  or  calcite.  Serpentine  rock 
is  sometimes  mottled  witii  red,  or  has  something  of  the  aspect  of  a  red 
porphyry ;  the  reddish  portions  containing  an  unusual  amount  of  oxyd 
of  iron.    Any  serpentine  rode  cut  into  slabs  and  polished,  is  called  aarpenime  marhU* 
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OXTGEN  OOMFOTTNDe. 


Oomp.— 0.  ratio  for  Ag,  ft,  t[=B  :  4  :  2,  oorresponding  to  2  Si,  S  Ag,  2  lS=Snioa  44*14,  mas* 
neeia  42*97,  water  1 2'89.  Formula^  as  oommonlj  written,  2  Mg  §1  +  IkI g  ^.  But  as  chrysolite  Ii 
espedallj  liable  to  the  change  to  serpentine,  and  chrysolite  Is  a  unisillcaU,  and  the  change  consiata 
in  a  loss  of  somelifg,  and  the  addition  of  water,  it  is  probable  that  part  of  the  water  takes  the 
place  of  the  lost  Mg,  so  that  the  mineral  is  essentially  a  hydrated  chrysolite  of  the  formula  (f  Mg+ 
i  'Q)*  ^i  +  i  II.  The  relation  in  0.  ratio  to  kaolinite  and  pinite  corresponds  with  this  view  of  the 
formula. 

Analyses:  A.  Massive  Serpentine.  1,  Hartwall  (Jahresb.,  ix.  204);  2,  Scheerer  (Fogg.,  bmii. 
H28);  3,  Hermann  (J.  pr.  Ch.,  zxxiL  499);  4^  Gonth  (Am.  J.  ScL,  II.  mnl  *J01);  6,  Kersten  (J. 
pr.  Ch.,  zzzriL  167);  6,  Hisinger  (AfhandL,  iy.  341);  1,  Lychnell  (Ak.  H.  Stockh,  1826.  175); 
8,  Jordan,  9,  Karchand  (J.  pr.  Ch.,  xzzii  499):  10,  Mosander  (Ak.  H.  Btockh.,  1825,  227);  II, 
Lychnell  (1.  c);  12,  18,  14,  Bchweizer  (J.  pr.  Ch.,  xxxil  378);  16,  Haughton  (Phil.  Mag.,  IV.  x. 
253);  16,  Lychnell  (I  a);  17,  C.  W.  Hultmark  (J.  pr.  Ch.,  Izxix.  878);  18,  A.  E.  Arppe(Act  Soo. 
Fenn.,  vL,  and  Verh.  Min.  St  Pet,  1862,  149) ;  19,  20,  Haughton  (L  c.) ;  21,  v.  Mere  (Nat  Gee. 
Zurich,  1861) ;  22,  Yanuxem  (J.  Ac.  ScL  Phllad.,  iil  183) ;  2.S,  Lychnell  (I  a) ;  24-27,  T.  a  Hunt 
(Hep.  G.  Can.,  1861,  1867,  1863);  28,  29,  C.  T.  Jackson  (Proc.  Boi^t  Soc.  N.  Hist,  1856);  30, 
Sharpies  (Am.  J.  Sd.,  II.  xUL  272);  31-88,  T.  a  Hunt  (L  c);  34,  B.  A.  Manice  (priy.  contrib.); 
86,  (EUacher  (Jahrb.  G.  Reichs.,  1857,  358);  36,  Smith  &  Brush  (Am.  J.  Sci^  IL  xv.  212);  87, 
B.  a  Burton  (priv.  contrib.).  « 

B.  Lamellar  Serpentine,  88,  Brush  (Am.  J.  Sci.,  II.  xxiy.  128);  39,  Stockar-Escher  (Kenng. 
Uebers.,  '56-'57,  72) ;  40,  H.  t.  Gihn  (Ber.  Ak.  Wien,  xxiv.  287) ;  41,  Ivanof  (Jahreab ,  xxy.  344) ; 
42,  43,  Schweizer  a.c);  44,  v.  Ueiz  (L  a);  45,  46,  Smith  &  Brush  (Am.  J.  Sci.,  U.  xv.  212);  47, 
Uermann  (J.  pr.  Ch.,  lia  31);  48,  Delesse  (Ann.  d.  M.,  IV.  xiv.  78). 

C.  Thin-foliaied  Serpentine.  49,  Garrett  (this  Min.,  1860,  692);  60,  Lychnell  (1.  c.);  51,  Shepard 
(Min.,  i.  292,  1835);  52,  53,  Vanuxem  (J.  Acad.  Sci.  Philad.,  iii.  133);  54,  Hermann  (J.  pr.  Ch., 
zIyl  230);  55,  Arppe  (Anal  finska  Min.,  27);  56,  Hermann  (J.  pr.  Ch.,  IxxiiL  218);  57.  North- 
oote  (Pha.  Mag,  IV.  xvl  263,  J.  pr.  Ch.,  IxxvL  253). 

D.  Fibrous  or  columnar  varieties.  58,  Stromeyer  (Unters.,  365) ;  69,  List  (Ann.  Ch.  Pharm., 
Ixxiv.  241);  60,  Lychnell  (I  a);  (il,  Bammelsberg  (3d  SuppL,  107);  62,  Brewer  (this  Min.,  1860, 
^92);  68,  y.  Kobeil  (J.  pr.  Ch.,  ii,  297);  64,  Brush  (this  Min.,  1864,  *z83);  65,  Eeakirt  (Am.  J. 
d.n.,  II.  xYiii.  410) ;  66,  Delesse  (L  a);  67,  Hultmark  (J.  pr!  Ch.,  Ixxix.  378);  68,  Schaffgotscb 
(Bo<ie,  Beise  Ural,  i  245);  69,  Gilm  (Ber.  Ak.  Wien,  xxiv.  287);  70,  Schweizer  (1.  c);  71,  KUhn 
(Ann.  Ch.  Pharm.,  lix.  Ji69);  72,  Plattner  (Prob.  Loth.,  2d  edit,  211);  73,  Kiihn  (1.  a);  74,  Do- 
lesso  (Thdse  AnaL,  24);  76,  T.  a  Hunt  (Rep.  G.  Can.,  1866,  206);  76.  Hunt  (ib.,  1863,  472);  77, 
Thomson  (Phil  Mag.,  xxa  193);  78,  E.  Schmidt  (J.  pr.  Ch.,  xlv.  14) 

A.  Massive  Serpentine. 


Si 

£1 

*e 

% 

fi 

I    Bnanim,  Pseud.' Chrys. 

42-97 

0-87 

2*28 

41-66 

12-O2--100HRrtwaiL 

2         "                 ** 

40-71 

2*39 

2-48 

41*48 

12*61=99*62  Scheerer. 

8    LAuschkul,   " 

40-21 

1*82 

9-13 

85*08 

13*75=100  Hermann.      ^ 

4    Webster,  N.C." 

48-87 

0*31 

7*17 

38*62 

9*55,  An  ir.,  Ni  0*27,  da  0*08, 
chromic  iron  0-57=100-88  GbuUl 

5   Schwarzenberg,  l^ewA-GSflfne* 

41-50 

410 

40-34 

12*87,  Mn  0-5, 3?Ia  0*42,  Oa,  bit  <r. 
=99-73  Kersten. 

48-07 

0*25 

117 

40*37 

12-45,  Ca  0*50=97-81  Hisinger. 

^                U                    C( 

41'95 

0-87 

2*22 

40*64 

11*68,  C,  bit  8-42=100-28  Lycha 

8.         «            " 

40*32 



8-33 

41*76 

13-54-98*95  Jordan. 

9          **             ^ 

40-52 

0-21 

3-01 

42-06 

18*85,  bii.  0-3=99-94  Marchaud. 

10.  Wermland 

42-84 

0*18 

44-20 

12*38,  C  0-89=99-97  Mosander. 

11.  Sjogrube 

41-68 

<r. 

2*17 

42*41 

11*29,  C,  bit  3-42  LyclmelL 

12.  Zermatt,  yw.-gn. 

43*66 

0-64 

1*96 

4112 

18*67=100*95  Schweizer. 

13.        "            " 

43*60 

2*09 

40-46 

14-73=100*88  Schweizer. 

14.  Wallis  Alps,  5AA.-yn. 

44*22 

0*36 

4*90 

86*41 

13*11-100  Schweizer. 

16.  Zermatt  po^^ 

42*88 



3-80 

40*52 

12*64 =99-84  Haughton. 

16.  Sala 

42-16 

203 

42-26 

12-33,  C  1*03  Lychnell 
12*91,  C  0-48  Hultmark 

17.     <* 

41-02 

1*84 

1*81 

42*21 

18.  Lnpikko^  Fmland 

42*4U 

0*80 

3-81 

39-91 

12-79,  i  0*48=99-69  Arppa. 

19.  Galway 

40*12 

tr. 

3-47 

40-04 

13-86,  C  2*00=98*99  Haugh'oo 

:sO.  Syria 

41-24 



7*41 

36*28 

14-16=99-09  Haughton. 

21.  Zermatt,  FindelGl.,t(;\,^^-^  42*13 

2-23 

42*90 

13-60=100-86  V.  Mere. 

22.  Newburyport,  i>rect(W» ' 

42 



1 

40 

14-38=97*38  Vanuxem. 

23.  Massachusetts 

43*20 

6-24 

40*09 

11-42=99*95  LychuelL 

24.  Qrford,  Can.,  olioe-gn. 

40*80 

1.02 

[39*07] 

18  35,  ili  0-26,  ©r«r.=100  Himt 
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a 

21      j-e 

ftg. 

16.  Orftird,  Can.,  hkh.in^ 
26.  Ham,  GaxL,  gnJk^. 

42-90 

7-47 

86*28 

48-40 

8-60 

40-00 

27.  SyractiBe,  N.  Y. 

40*67 

6-18     8-12 

82*61 

28.  Boxburj 

29.  Lynnfield 

42-60 
37-5 

8-30 

2*6 

85-50 
410 

80.  E.  Qoshen,  PkL,  preeioua 

48*89 

1-38 

40*48 

3).  GronTiDe,  EOinalUe 

39-34 

— »el*80 

48*02 

82.        «»              " 

40-10 

—  "  1*90 

41-65 

33.  Cfdamet  Id.,    *« 

41*20 

0*80 

48-52 

34  MontriUe,       " 

42-62 

1*96 

42-16 

35.  Monflonl,  V&rhauMrUe 

41-21 

1-72 

39-24 

86.  SmithiOeld,  BowenUe 
37.  liiddletown,  JPmOL 


(1)42*29      ir.       1*21     42-29 
(1)44-08    0-80     1*17    40*87 


13*14,  tl\  0*16,  ^0-26-100*19H 

18-OOzslOO  Hunt 

12*77=99*80  Hunt 

13*00,  Ca  C  0  60=100  Jackson. 

15-0,  6a  C  4*0=99  Jackson. 

13  46=99-20  Sharpies. 

15*09=99*26  Hunt 

1500=99*55  Hunt 

15-40=100-92  Hunt 

14-22=100-86  Manice. 

1616,  ibk  0*30,  Ca*PftG^G 

0'96=99*69  (EUadnr 
12-96,  Ca  0'63=99'88  a  ft  B. 
18*70,  Ca  0*37=100-49  Burton. 


88.  AfUiffoHie  41-68 

39.  **  40-88 

40.  Kaiser  Valley,  Tyrol  42-42 

41.  Talovsk,  Ural  40-80 

42.  Canton  Wallis,  keh^fn,  44*22 
48.  Zermatt,  bKifn,  48-78 
44  **  pdUytolU'ifn,  42-45 
46.  WilUamaUe  41-60 

46.  "  42-60 

47.  "  (?)  44*50 

48.  Villa  Botl^  inff^-gn  41*34 


SkUy  Serpentine, 

2-60 
3-20 
065 
3  02 

rio 

2-24 


7*22 
5-84 
5-71 
2-20 
5*44 
10-87 


ftr. 

0-76 
8-22 


2*12 
8-24 
1-62 
1-89 
5-54 


36-80 
36-26 
88-05 
40-50 
37*14 
28-21 
42*56 
41*11 
41*90 
39-71 
87-61 


12*67,  JTi,  Or  <^.=100-87  Braih. 
12-87=98-86  a-Eschor. 
12-91=99*74  QUm. 
12-02,  MnO  20,Ca0-42=97-16It 
12-43=100  Sohweizer. 
14-60=99*70  Schweizer. 
18-70=100-83  T.  Mens. 
12-70,  j^i  0-50=9915  a  ft  B. 
12-70,  Ni  0-40=99**22  a  ft  B. 
12*75,  Ki  0  90=100  Hermann. 
12  06=99*77  Delesse. 


a  Thin-foliaied  Serpentine, 


48.  Hoboken,  MoKTmolik 
50.       ^  " 

6l!  Blanford,        " 

62.  Hobokon,       *« 

63.  Bare  Hills,     ** 
64  Finland 

65.  •<        Thermoj^UUe 

66.  " 

67.  " 


68.  Wermland,  PiofoUie 

69.  "^ 

60.  Tabe^, 

61.  Texas,  Pft.,      ** 

62.  »*  " 

63.  Beichenstein,  CJwyeoUU 
64  N.  Haven,  Ot,       »* 

65.  Montville,  N.  J.,     ** 

66.  Vosges,  «* 

67.  Sale,  ** 

68.  Gomoschit 

69.  Pregratten,  I^rol 

70.  Zillerthal 

71.  Schwarsenberg,  MetaaUe 
72. 
78. 
74 
76.  Petite  Nation,  Oan. 

7C.  Bolton,  Canada 

77  Bare  Hills,  BaUimariie 

78  Z&bntM.  Aebestue 


Bekihenstein, 


42-32 

4167 

40-00 

40- 

42-69 

40*0 

(1)41-20 
43*12 

(1)4148 


41-66 

44-61 

40-98 

43-79 

44-25 

43*50 

44-06 

42-62 

41-58 

41*08 

43-78 

42-81 

41-69 

43-48 

48  60 

44-48 

42-1 

48-66 

43-70 

40-95 

43-70 


0-66      1-28 

3Pel-64 

J'e2-70 

JPeO-90 

"  1*16 

1-8 

1-71       1-20 
4-91  Fe  1-99 

6-49 

1-59 

or  Oc 

>lumna$ 

4*05 

2-63 

0-78 

8-94 

2-05 

4-90 

3*67 

0-40 

2-08 

2*53 

0-38 

0-27 

0-42 

1*69 

1-4S 

1-25 

0-81 

6*11 

0*62 

5-98 

156 

207 

Z-20 

6*103Pe2-8O 

2-84 

0-4 

3-0 

1-46 

3*51 

1-50 

10*05 

2-76 

10*08 

42-23 

41*26 

41-40 

42* 

40- 

42-4 

39-58 

34-87 

37  42 


87-16 

39-76 

88*44 

41-08 

3400 

40*00 

89-24 

42*67 

42-61 

42-31 

37-72 

88-71 

40-38 

41-00 

34-24 

40*60 

41-9 

41-67 

40-68 

34*74 

29-96 


13-80=  100*29  Garrett 
13-80,  C,  bit  1-87=99*78  L. 
16-87,  Ca  0-98=100-70  Sbepard 
16-45=99*85  Vanuzem. 
1611=99-6  Vanuxem. 
15-8  =lno  Hermann. 
10-84,  &  319,  ^a  0*46=99-18  A. 
13-14,  ]fra  l-33=99-36Hermanik 
10-88,  f[a  2-84=99-70  Northoota 


14-72,»n  2-25=99-84  Stromeyer 
12*67=99-56  List 
12-86,  C  1-73=98-68  Lychnell, 
12-47=99-34  Bammelsberg. 
12-82,  *ri  0-69=99-83  Brewer. 
18'80=99-78  EobeU. 
13-49=99-81  Brush. 
14-25=100-19  Beakirt 
13-70=100  Delesse. 
18-72,  An,  C  /r.=99-74  Hultn 
11*63=100  Sohaffgotscfa. 
12  54=100-04  GUm. 
12-82=98-47  Schweiser. 
12-95=99-63  Kuhn. 
12-67=99-41  PUUner. 
12  85=99*77  Kuhn. 
13-06=100  Delesse. 
13*48=100*16  Hunt 
12-45=  1 00  34  Hunt 
12-60=99-80  ThonMCO. 
12-27,  Sra  1-98= K/  'c  Sdimidi 
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4^8  OXTGEN  OOHPOUNDS. 

In  anaL  3,  G.=r3*57 ;  12,  Q.= 2-646-2*553 ;  18,  G.=2-547 :  2i,  Or  =2-597 ;  26,  G.=2  546  40 
a.=2593;  41,  G.=2-66;  44,  H.=3-5;  48,  G.=2-644;  64,  G.=2-49;  76,  G.=2-6o7.  Ko.  84 
acoompanies  the  cbrysotUe  of  No.  65. 

On  composition  of  aerperUine  rocks,  and  of  the  carbonate  mixed  with  serpentine  in  veto. 
antique  marble,  see  Jackson  in  Proc.  N«  H.  8.  Boat,  1866,  and  Am.  J.  ScL,  II.  xziii.  128 ;  Z  S 
Hunt,  Am.  J.  Sd.,  11.  zxyI  234,  and  Logan's  Bop.,  1863,  p.  609 ;  also  HaughUm,  PhiL  Mag.,  lY.  x 
253,  where  he  gives  the  composition  of  the  red  base  of  a  "  serpentine  porphyry,"  so  callea 
because  of  its  aspect;  C,  Schmidt,  Ann.  Ch.  Phann.,  di.  190,  on  the  rock  near  the  Tuscan  borio 
acid  fumaroles. 

An  impure  serpentiM  from  Aker,  Suderxnannlond,  transparent  and  yellowish,  afforded  Lych* 
nell  (Ak.  H.  Stockb^  1826)  Si  3528,  %1  1873,  ^e  1*79,  Mg  35*35, 1^  7*33,  C  and  bitumen  6*28= 
99'76.    fierzelius  referred  it  to  pyrosderite. 

Von  Hauer  analyzed  a  mineral  ftrom  near  Baltimore,  which  he  calls  baUimorUe,  that  afforded 
him  (Jahrb.  G.  Reichs.,  1853)  Si  27-16,  ^1  18*64,  Ca  16*08,  Ag  26*00,  1^  13*23=100.  G.  J.  Brush 
found  in  the  meiaxiU  of  Schwarzenberg  (priy.  contrib.)  only  0*78  p.  c.  of  jici,  with  45*03  Si,  and 
2-98^0. 

Nuttall  gave  the  following  incorrect  analysis  of  the  marmolite  of  Hoboken  in  oonnection  with 
his  first  description  of  the  mineral  (Am.  J.  Sd.,  iv.  21,  1822):  Si  860,  &g  46*0,  0a2'0,  ]^e  and 
;3r0*6,  fl  160. 

Stromeyer  found  of  oxyd  of  nickel  0*82  to  0*45  p.  a  in  the  serpentine  of  Boraas ;  0*30  in  that 
of  Sundal;  and  0*22  in  that  of  Saxony.  Lynchnell  obtained  2*24  p.  a  from  one  serpentine. 
Hunt  has  detected  it  in  the  serpentine  of  the  Green  Mountains  generally,  that  of  Boxbury,  Yt.,  of 
New  Haven,  Ct,  of  Hoboken,  N.  J.,  of  Cornwall,  Eng.,  of  Banffshire.  SootL,  of  the  Yosges,  Fr. : 
but  none  in  the  opbiolites  of  the  Azoic  (Laurentian)  rocks  of  Canada,  or  the  serpentine  ox 
Easton,  Pa.,  or  of  the  wax-yellow  variety  of  Montville,  K.  J.,  or  an  olive-green  from  Phillips* 
town,  N.  Y.,  or  a  yellowish-green  from  Newburyport,  Mass.,  having  G.= 2*651.  See  also  anaL 
4,  45-47,  62. 

Pyr.,  etc. — In  the  dosed  tube  yields  water.  B.B.  fuses  on  the  edges  with  difficulty.  F.=o. 
Gives  usually  an  iron  reaction.  Decomposed  by  muriatic  and  sulphuric  add&  Ghrysotile  leaves 
the  silica  in  fine  fibres. 

Obs. — Serpentine  often  constitutes  mountain  masses.  It  is  a  metamorphic  rock,  it  resulting 
from  the  alteration  of  other  rocks,  and  mostly  of  those  of  sedimentary  origin ;  and  is  of  various 
periods  in  origin,  from  the  Azoic  age  upward. 

Crystals  of  serpentine  (pseudomorphous)  occur  in  the  Fassa  valley,  Tyrol ;  near  Miask  at  Lake 
Auschkul,  Barsovka,  Katharinenburg,  and  elsewhere ;  in  Norway,  at  Snarum ;  eta  Fine  predoua 
serpentines  come  from  Fahlun  and  Gulsjo  in  Sweden,  the  Isle  of  Man,  the  neighborhood  of  Port- 
soy m  Aberdeenshine,  in  Cornwall,  Corsica,  Siberia,  Saxony,  eta  The  names  of  many  localities 
are  given  above. 

In  N.  America,  in  Mains^  at  Deer  Isle,  predous  serpentine  of  a  light  green  color.  In 
Vermoniy  at  New  Fane,  Cavendish,  Jay,  Boxbury.  Troy,  Westfleld.  In  Mass^  fine  at  Newbuiy- 
port ;  at  Blanford  with  schiller  spar,  and  the  marmolite  variety ;  also  at  Westfield,  Middlefield, 
Lynnfield,  Newburyport,  and  elsewhere.  In  B.  Island,  at  Newport ;  the  bowenite  at  Smithfleld. 
In  Conn^  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In  N.  York,  at  Phillipstown 
in  the  Highlands;  at  Port  Henry,  Essex  Co. ;  at  Antwerp,  Jefferson  Co.,  in  cr^'Stals;  at  Syracuse, 
east  of  Major  Burnet's,  interesting  varieties ;  in  Gouvorneur,  St  Lawrence  Co..  in  crystals,  and 
also  in  Kossie,  two  miles  north  of  Somerville ;  at  Johnsburg  in  Warren  Co  ;  Davenport's  Neck, 
Westchester  Co.,  affording  fine  cabinet  specimens :  in  Cornwall,  Monroe,  and  Warwick,  Orange 
Co.,  sometimes  in  large  crystals  at  Warwick ;  and  from  Bidimond  to  New  Brighton,  Bichmoud 
Co.  In  N.  Jersey,  at  Hoboken,  with  brucite,  magnesitc,  eta,  and  the  marmolite  variety ;  also  at 
Frankfort  and  Bryan ;  at  Montville,  Morris  Co.,  silky  fibrous  (chrysotile)  and  retinalite,  with  oom- 
mon  serpentine.  In  Penn.,  massive,  fibrous,  and  foliated,  of  various  colors,  purple,  brown,  green, 
and  gray,  at  Texas,  Lancaster  Co. ;  also  at  Nottiugham  and  West  Goshen,  Chester  Co. ;  at  West^ 
Chester,  Chester  Co.,  the  vtiUiamsite;  at  Mineral  Hill,  Newtown,  Marple,  and  Middletown,  Dela- 
ware Co. ;  a  variety  looking  like  meerschaum  or  lithomarge  at  Middletown ;  at  Easton,  pseudo- 
morphous after  pyroxene  and  amphibole.  In  Maryland,  at  Bare  Hills ;  at  Cooptown,  Harford  Co., 
with  diallage ;  also  in  the  north  part  of  Cedl  Co.  In  Canada,  at  Orford,  Ham,  Bolton,  eta  In 
Ni  Brunswick,  at  Crow's  Nest  in  Portland. 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  sometimes  employed 
as  a  material  for  ornaments,  vases,  boxes,  eta  At  Zoblitz  in  Saxony,  Bayreuth,  and  in  Franconia, 
several  hundred  persons  are  employed  in  this  manufacture.  Yerd-antique  marble  is  douded  with 
green  of  various  shades,  and  is  a  beautiful  material  for  table  and  ornamental  indoor  work.  £<• 
posed  to  the  weather  it  wears  uneven,  o\(ing  to  its  unequal  harduess,  and  soon  loses  ils  polished 
surface. 

The  names  Serpentina,  Ophite,  Lapis  colubrinits,  allude  to  the  greet  serpent-like  cloudings  of  ths 
ssripentine  marble.     Beiinakte  is  from  ^kti»^  resin ;  PicroUte,  from  wtxpds,  bUieTf  in  sUusion  to  tlM 
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iMgnesla  (or  Bittererde)  present ;  ThermophyttUet  from  O/0//17,  Tieatf  and  ^«>Xev,  2ea/  on  account 
of  the  exfoliation  ivhen  heated;  GJiryaoHlet  from  x^^^^^t  golden^  and  riXoi^  fibrous ;  MeiaxUe,  from 
fi<ra{d,  tftdt;  Marmolifef  from  /i<ip/iaf/,a>,  /  «%tn«,  'Mn  allusion  to  its  pearly  and  somewhat  metallic 
tutre^CNattaU). 

Artii— Formed  bj  A.  Qages  in  a  transparent  amorphous  mass,  bj  placing  a  solution  of  golat* 
•nous  silicate  of  magnoria  in  a  dilute  solution  of  potash.  It  is  deposited  after  some  months'  stand- 
ing.   (Bep.  Brit  Absoo^  1868,  208.) 

412  BiSTiTB,  or  SOHILLRB  SpiR.  (Talkart  v.  IVdnra^  Erfahr.  Inn.  Gebirge,  97,  1785.  SchQ- 
.erspath  (fr.  Baste)  Beyer,  Grell's  Ann.,  1786, 1  385,  ii  U7.  Sohillerstem  Wmkj  I8U0,  Ludw.,  50, 
1803.  Diallage  pt  K,  Tr.,  1801.  Metalloidal  diallage  pt  Bastit  Maid^  Handb.,  523,  1845.) 
Bastite  is  an  impure  foliated  serpentine,  occurring  imbedded  in  serpentme  rock,  and  is  supposed 
to  be  a  result  of  the  alteration  of  a  foliated  mineral  of  the  Pyroxene  group,  as  long  since  announced 
by  G.  Rose.  That  of  Baste,  the  original  locality,  was  derived,  according  to  Streng,  from  the 
enstatite  (protobastite )  of  the  region  (see  Knstatitb,  p.  208).  It  has  H. = 3*5 — 4 ;  G. = 2-5 — 2*7  6 : 
lustre  metallic  pearly,  bronse-like  (to  which  the  German  name  schiller  alludes^  to  vitreous,  and 
color  leek-green  to  olive-  and  pistachio-green,  and  pinchbeck-brown.  Besides  the  direction  of 
perfect  deavage,  there  are  two  indinod  to  one  another  about  87^  (Naumann),  which  is  the  deav- 
age  of  enstatite  and  hyperathene.  According  to  Desdoizeaux,  it  is  probably  orthorhombic,  and 
has  a  negative  bisectrix,  whidi  is  normal  to  the  plane  of  deavage,  and  gives  for  the  axial  diver- 
gence 60^  to  70''.  A  kind  trom  Todtmoos  in  the  Schwarzwald  is  thin  foliated  cleavable,  and  ha»a 
dark  green  color,  but  is  metallic  pearly  on  the  deavage-face ;  H.=8*4;  G.=2*65;  and  shows 
ander  Uxe  microscope  in  polarized  light  that  it  is  not  homogeneous. 

Analyses:  1,  2,  Kohler  (Pogg.,  xl  192);  3,  W.  Hetzer  (G.  £.  Weiss,  Pogg.,  cxix.  446) : 


Si      21 

Sr 

*e 

Hn      Kg 

Ca 

t,Sa    ft 

1.  Baste,  cryeL        48*90    1-60 

2-87 

10*78 

0-65    2600 

2-70 

0-47     12*42=10069. 

2.      *•      maesive    42*86    217 

13-27* 

0-85     28-90 

0*68 

12*07=10()-25. 

3.  Todtmoos      (|)  48*77    6-10 

714 

80-92 

1-17 

2*79^     8*61=100*40. 

•With  soma  Or*  O'- 

*l-6T00'pla 

ft  lis  0 

rg.tnbst. 

In  iSbB  dosed  tube  it  affords  ammoniaoal  water.  B.B.  becomes  brown  and  is  slightly  rounded  oc 
the  thin  odges.  "With  borax  reactions  of  iron.  Imperfectly  decomposed  by  muriatic  acid,  com* 
pletely  so  by  sulphuria  A  mineral  resembling  schiller  spar  occurs  in  serpentine  in  Middlctown, 
Delaware  Co.,  Pa. 

Pluxaiine  (PhsMu  Breiih,,  CSiar.,  29,  I80,  182B,  115,  1832)  resembles  somewhat  schiller  spar, 
and,  aawrdmg  to  Breithaupt,  is  altered  bronzite.  It  is  foliatod,  but  the  deavage  is  not  very  easy ; 
H.=l  — li;  G.=2'825;  lustre  pearly ;  color  yellowish-gray;  feel  greasy,  talc-lika  It  is  from 
Knpferberg  in  the  Fiditelgebirge,  and  occurs  distributed  through  serpentine.  It  has  not  been 
aniJyzed. 

413.  DBWBYUTZL     Emmons^  Man.  Mm.  and  GeoL,  1826.    Gymnite  Thomson^  PhiL  Mag., 

xxiL  191,  1843. 

Amorphous,  and  having  some  resemblance  to  gum  arabic,  or  a  brownish 
or  yellow  resin. 

H.=2-3-5.  Q.=2-246,  Middlefield,  Shepard ;  219-2-31,  Bare  Hills, 
Tyson;  2'216,   ib.,   Thomson;  1-936— 2*155,   Tyrol,   (Ellacher.      Lustre 

fjreasy.     Color  whitish,  yellowish,  wine-yellow,  greenish,  reddish.     Trans- 
ucent.     Brittle,  and  often  much  cracked. 

Oomp.— 0.  ratio  for  &,  Si,  ]6[=2  :  8  :  8.  Formula  ()%+}d)Si+f  l3[=Silioa40*2,  magnosii 
35*7,  water  241=100. 

Analyses:  1,  Shepard  (Am.  J.  Sci.,  zviii.  31,  1880,  analysis  imperfect);  2,  Brush  (this  Min., 
S}>6,  1854),  3  Thomson  (Pha  Mag.,  1848,  191);  4^  (Ellacher  (Za  G.,  iiL  222);  5,  v.  Kober 
(Munch,  gel  ^nz.,  1851,  xxxiil  1);  6,  Widtermann  (Jahrb.  G.  Beichs.,  iy.  525,  1&68);  7 
Haushofor  (J.  pr.  Ch.,  xcix.  240): 

a        Ag       A         9e 
U  Middlefldd  40        40        20         — =100  Shepard. 

S.  Texas,  Pa.  48*16    86*96    20*26     — ,  Xl  ir.=99-86  BtoiIl 
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3.  Bare  Hms,  Md.        40-16 
i.  TttoI,  FloimB  VaL   4040 

36-00 

21-60 

85-85 

22-60 

6.      "          *»        "      41-60 

38-30 

20-60 

ft,      **          "        "(1/40-82 

36-06 

21-72 

7.  Paasau                     46-5 

34*5 

200 
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Si  llg        ]6[         1^6 

1-16,  Ca  0-80,  Si  <r.=99-72  Thomaoo. 
0*38,  apatite  0*78=100  (EUadier. 

=  100-30  KobelL 

0*42,  C  0-59=99*61  Widtermftim. 

— =100*  Hauflhofer. 

*Att»  wpftrfttlon  of  4*78  Ca  0  0  o',  0-65  Fa*  o'. 

G.  of  anaL  6=2*186;  of  anal  7,  2*107. 

Pyr^  etc. — ^In  the  closed  tube  gives  off  much  water.  B.B.  becomes  opaque,  and  ftues  oo  the 
edges.     Decomposed  by  hydrochloric  acid. 

Obs.— Occurs  with  serpentiDe  at  the  localities  above  mentioned. 

Named  after  Prof.  Chester  Dewey.  The  gymnite  of  Thomson,  named  fWnn  y«/ii^  nahedf  in 
allusion  to  the  locality  at  Bare  Hills,  Md.,  is  the  same  species. 

Thomson  found  in  another  mineral  from  the  United  States,  labelled  Deweylite  (G.=2*0964X  9b 
50-70,  Mg  23*65,  iGC  20*60,  £l  8-55,  ^e  1*70  (Am.  J.  Sci.,  zzxL  17dJ;  and  in  another  allied  min- 
eral, gi  41-42,  Mg  23-58,  ifTa  6*25,  K  19*86,  M  447,  ^  8*57,  ^e  (r. 

Artif. — ^Formed  by  A.  Gages  by  the  method  mentioned  under  SEBFBVTDn  (p.  465). 

414.  OBROUTB.  KeroUth  BreUhaupt,  Char.,  145,  254^  1823.  OeroUth  CRock,  1881.  KeroUta. 

Massive,  reniform,  compact  or  lamellar. 

H.=2— 2-5.  G.=2*3— 24.  Lustre  vitreous  or  resinons.  Color  greenish 
or  yellowish-white,  yellow,  reddish.  Streak  uncolored.  Transparent — trans- 
lucent.  Feel  greasy.  Fracture  conchoidal.  Does  not  adhere  to  the  tongue. 

Oonip^ — 0.  ratio  for  %  Si,  K=l :  2 :  1^ ;  formula,  if  two-thirds  of  the  water  is  basics  (i  l^rf- 
^  iig)  §i+|aq ;  makhig  it  thus  a  unisilicate  like  deweylite,  which  species  cerolite  dosely  resem- 
Ues  in  physical  characters.  It  differs  in  composition  from  aphrodite,  however,  only  in  containing 
faflif  more  water.    Analyses  :  1,  2,  Kiihn  (Ann.  Ch.  Pharm.,  lix.  368) : 

Si       ftg        K 

1.  SQesia    47-34    29*84    21 04=98*22  Kuhn. 

2.  "         46-96    31-26    21-22 =99-44  Kiihn. 

Maak  obtained  (Schw.  J.,  It.  1829)  for  the  same  mineral  Si  37*95,  £l  12-18,  ikg  18-02,  iQC  31-OC 
=99-15.  But  Kiihn  status  that  he  and  his  laboratory  pupils  found  no  alumina,  and  that  Maak^a 
analysis  must  be  incorract.  Kiihn  dried  his  mineral  at  100**  0.  before  the  analysis,  and  hence  the 
less  water. 

Pyr.,  etc.— B.B.  blackens,  but  does  not  fhse. 

Obs.— From  Frankenstein  in  Silesia,  associated  with  serpentine,  and  also,  according  to  Kuhn, 
brudte.    Breithaupt  unites  deweylite  to  cerolite. 

MelUng  obtained  for  a  mineral  from  Z5blitz,  similar  to  theaboye.  Si  47*18,  iSlg  3618,  H  11*50, 
£l  2*67,  ^e  2-92=100*26  (Ramm.,  1st  Suppl,  79).  Hermann  obtained  for  an  apple-green  yariety 
fh>m  Lake  Itkul  (BulL  Soc.  Nat  Mosa,  xxxyui.  481X  Si  47*06,  ]^i  2*80,  ftg  31*81,  ti  18-38=100. 
0.=2-27. 

The  name  Cerolite  is  ftom  Knp6Sf  ioax^  and  ><9o{. 

416.  BYDROPHTTB.    Svanberg,  Ak.  R  Stockh.,  1889,  Pogg.,  li  626.    Jenkinsite  Shepard^ 
Am.  J.  ScL,  n.  ziil  392, 1862.    Bisengymnit 

Massive ;  sometimes  in  fibrous  cmsts. 

H.=2-5— 3-5.  G.=2-65,  hydrophite;  3-4— 2-6,  jenkinsite.  Lustre 
feeble,  subvitreous.  Color  mountain-green  to  blackish-green.  Streak 
p  Jer.    Translucent  to  opaque. 

Oomp. — Same  as  for  deweylite,  except  a  replacement  of  part  of  the  magnesia  hy  protozyd  of 
lion.    Analyses :  1,  Ll  Syanbeig  (La);  2,  3,  Smith  k  Brush  (Am.  J.  Sd,  XL  xri  r^'^^ 
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Si  21  t'e  An  fter        fi 

1.  Hydrt/phiU       36-19  2*90  22-73  1*66  2108  16-08,  V  0115=100'766  Syanberg; 

2.  Jenknuite          38*97  0*53  19*30  4*36  22*87  18'36=99'39  S.  &  B. 
8.          "                87*42  0*98  2060  406  22*75  13*4&=: 99*28  &&  B. 

Smith  &  Brash  find  in  jenkinsite  the  oxygon  ratio  for  the  protoxjds,  silica^  and  water,  8  : 4 :  2i, 
and  they  mention  the  neameaa  to  both  hydro|^te  and  serpentine.  Webaky  regards  hydrophita 
as  impure  meiaxiU  (ZS.  G.  Ges.,  x.  284). 

Pyr^  etc.— In  the  closed  tube  gives  off  water.  B.B.  blackens,  and  ftises  at  about  3  to  a  black 
netio  globule.    With  the  fluxes  gives  reactions  for  iron  and  manganese.    Decomposed  by 


Obs.-— Hydrophite  occurs  at  Taberg  In  Smaland ;  and  jenkinsite  at  O^eil's  mine  in  Orange 
Co.,  N.  Y.,  as  a  fibrous  incrustation  on  magnetite. 

Named  Bydrophite  in  allusion  to  the  water  present;  an4  Jenkinsite  after  J.  Jenkins  of 
Monroe. 

41 5A.  Debmatin  BreHhauptf  Char.,  104,  1832.    Massive,  reniform,  or  in  onxsts  on  seipentine, 
of  a  resinous  lustre  and  green  color.    Feel  greasy;  odor,  when  moistened,  argtllaceoas. 
CknnpoeiUon,  according  to  Fidnus  (Min.  Ges.  zu  Dresden,  IL  215) : 

Si        Si      ^e      An      Mg      Ca      iSfa    ^  0 

1.  36-80    0-42     11*38     2*26     23-70    0*83    0*60    26*20= 100i)8. 

2.  40*17    0*88     1400     1*17     19*33     0*83     1*38     22*00,  S  0-43=100*09. 

Formula  (Ag,  ^e)'  Si'-4-6  tt  ?,  but  probably  a  mixture.    B.B.  blackens  and  cradcs. 
From  Waldhoim  in  Saxony.    The  name  is  from  6ipntt^  tkiin,  alluding  to  its  occurrence  as  aft 
incmstation. 

416.  OBNTHTTS.    Nickel-Gymnite  GMA,  KelL  A  Tiedm.  Monatsb.,  iiL  487,  1861.    Genthita 
Dma^  Am.  J.  ScL,  IL  xliv.  266, 1867. 

AmorphonB,  with  a  delicately  hemispherical  or  stalactitic  surface,  incrust 

E[.=3— 4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished 
under  the  nail,  and  fidl  to  pieces  in  water.  G.=2409.  Lustre  resinous. 
Color  pale  apple-green,  or  yellowish.  Streak  greenish-white.  Opaque  to 
translucent. 

Oomp.— 0.  ratio  for  %  Si,  tL=%  :  3  :  8,  or  the  same  as  for  deweyCte ;  fbrmnla  ()  (fTi,  lirg)+i 
fi)'  Si+1 1^  being  a  nickel-gymnite.  Analyses :  1,  Genth  G-  c.) ;  2,  T.  S.  Hunt  (Rep.  G.  (Jan., 
1863,  507): 

1.  Texas,  Pa. 

2.  Michipicoten  Id. 

After  drying  at  a  temperature  above  100**  0.,  Hunt  obtained  (L  a)  Si  35-80,  ^i  32-20,  £[  12-20. 

Pyr.,  etc.— In  the  closed  tube  blackens  and  gives  off  water.  B.B.  infusible.  With  borax  in 
O.F.  gives  a  violet  bead,  becoming  gray  in  B.F.  (nidcel).  Decomposed  by  muriatic  acid  without 
gelatinising. 

Obs. — From  Texas,  Lancaster  Co.,  Pa.,  in  thin  crusts  on  chromic  iron ;  and  from  Webster, 
JadEson  Co.,  N.  C,  with  chromic  iron  in  serpentine,  as  an  amorphous,  reniform,  apple-green 
Incrustation ;  on  Michipicoten  Id.,  Lake  Superior,  of  a  greenish-yellow  to  apple-green  color.  Also 
reported  from  near  Malaga,  Spain,  with  chromlte  and  talcose  sdiist;  and  by  Wiser,  from  Saasthal 
in  the  Upper  Valais. 

BoOieite  Breith.  (B.  H.  Ztg.,  xviiL  1,  1859)  may  be  essentially  the  above.  It  occurs  with  phos- 
pliate  of  nickel  at  Rottis  in  Yoigtland,  in  amorphous  masses  and  reniform  incrustations,  apple- 
green  or  emerald-green,  of  littie  lustre,  translucent  to  subtranslucent,  but  opaque  when  earthy, 
with  H.=2--2'25,  and  G.= 2*358— 2*370.  Winkler  deduces  the  formuhi  :^i  §i+|  £[;  and 
publishes  as  the  result  of  his  analysis  (I  o.)  Si  89*15,  £l  4*68,  Fe  0*81,  fiTi  85*87,  ^  11*17,  with 
Co  0*67,  Ou  0-40,  P  2*70,  As  0*80.  But  his  summation  of  these  numbers  is  100*79,  or  4*54  more 
than  they  foot  up ;  and  there  is  here  an  unexplained  error.  The  mineral,  as  Brush  has  observe^ 
It  probably  nickel-gymnite. 


Si 

Si 

^e 

% 

Ca 

ft 

35*36 

30-64 

0*24 

14-60 

0*26 

19-09=100*19  Genth. 

88-60 

30*40 

2*25 

3*55 

4*09 

17*10,  £l  8*40=99-89  Hunt 
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417.  SAPOMITJJ.  Terra  poroellanea  particalis  Impalpabilibus  mollis,  pt,  BriaoBonor  Krita  pi 
Smecfeii^  £hy«29ik  Walklera,  a  hwit  (Landsend  1  GoniwallX  Orcmst^  76,  1758.  Selfenatein  (fir 
Gomwall)  Klapr.^  Schrifl.  nat  Ges.  Berlin,  Til  168,  1*787,  Beitr.,  ii.  180,  y.  22.  Steatite  of 
OomwaU  Kino,,  Min.,  I  152,  1794^  Soapstone  pt  Pierre  i  Savon  ff.  Saponlt  Swxnherg,  Ak. 
H.  Stockh^  1840,  163.  Piotine  SvaiaJberg,  Pogg^  liv.  267,  1841,  lyiL  165.  Thalite  (hotn,  J.  Ae 
Philad^  IL  11  179,  1862. 


Irving.     G.=2 
,  bliufih,  reddish. 


Lustre 
Does  not 


Massive.    In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese^  but  brittle  on  dr^ 
greasy.  Color  white,  yellowish,  grayish-green,  ^ 
adhere  to  the  tongue. 

0:>mp. — A  hydrous  silicate  of  magnesia  and  alumina:  but  analyses  g^ve,  naturally,  no  uniform 
lesults  for  such  an  amorphous  material  Supposing  the  alumina  present  as  kaolvniie,  the  rest^ 
according  to  most  of  the  analyses,  is  a  silicate  allied  to  aphrodite^  as  if  the  mineral  were  a  mizturi 
of  the  two.  Analyses :  1,  Klaproth  (1.  c.) ;  2,  Syanberg  (1.  c.) ;  3,  Haughton  (PhiL  Mag.,  IV.  x. 
263);  4,  Syanberg  (Lc.);  5,  6,  Smith  ft  Brush  (Am.  J.  Set,  IL  zyi  868) ;  7,  8,  Beakirt  and  Keyser 
(Am.  J.  So.,  IL  xyiL  180): 


3i 

£1 

Fe 

% 

Oa 

»a      & 

fi 

1. 

Gomwall 

46-00 

9-26 

1-00 

24-75 

.... 

0-76 

18-00-98-76  Klaproth. 
11 -0=1 00-2  Syanberg. 

2. 

a 

46-8 

8-0 

0-4 

33-3 

0-7 

3. 

"       (f)  42-28 

7-21 

29-70 

18-92  Haughton. 

4. 

PioUne 

60-89 

9-40 

2-06 

26-52 

0-78 

10-60=100-16  SyanbeiK. 

6. 

ThaUie 

45-60 

4-87 

2-09 

24-10 

107 

0-46 

20-66=98-84  Smith  ft  Brusli. 

6. 

u 

48-89 

7-28 

2-46 

24-17 

0-81 

15'66=99-22  Smith  ft  Brush. 

7. 

u 

44-07 

4-72 

1-70 

21-49 

3-76 

tmdeL 

19-96  Beakirt 

8. 

u 

44-66 

7-79 

26-60  • 



0*16    012 

undeL  Keyser. 

*  ContalnB  aome  lima. 

The  oxygen  ratio  for  ft,  S,  §i,  It,  in  1,  is  about  2:1  :  6  :  3| ;  in  2,  8| :  1  :  6Jt :  2^;  in  3,  8} : 
t:7:6i;  in4,  2:  1:  6i:  2;  in5,  3i:  1  :8i:  6J;  in6,  2i:  1:  6i:3l;  in7,  6  :  1  :llf  :9. 

Pyr.,  etc.— B.fi.  gives  out  water  and  blackens ;  thin  splinters  fuse  with  difficulty  on  the  edgea 
Deoomposed  by  sulphuric  acid. 

Obs.— Occurs  at  Lizard's  Toint,  Cornwall,  in  yeins  in  serpentine ;  in  the  goodes  of  datolite  at 
Roaring  Brook,  near  New  Haven,  Ot ;  in  the  trap  of  the  north  shore  of  Lake  Superior,  between 
Pigeon  louit  and  Fond  du  Lac,  in  amygdaloid  {ihaUie  of  Owen);  at  Syftrdsjo  in  Dalame  (pioUnt 
and  saponite). 

Saponite  is  from  sapo^  aoap;  and  piotine  from  vi6riii,fcU, 

Another  similar  mineral,  associated  with  chalilite  of  Thomson  in  amygdaloid  at  Antrim,  Ireland, 
afforded  yon  Hauer  (Kenngott's  Min.  Not,  No.  11)  Si  44-11,  Xl  10-90,  ^e  106,  >fg  18-01,  Oa 
6/74,  Mn  and  i.  ^.,  ign.  24-07=99*88 ;  oxygen  ratio  nearly  4^  :  8  :  13^  :  12 ;  or  for  ft+fi  and 
Si,  1 :  1-8.  It  has  H.=2,  and  is  fragile;  lustre  waxy ;  color  isabella-yellow,  or  brownish.  Softens 
or  slacks  in  water.    Soluble  in  muriatic  acid,  affordhig  pulyerulent  sUica. 


418.  PHOLBRITB.    Pholerite  Cfuillenun,  Ann.  d.  If.,  xL  489,  1826.    Pholerite  pt  qf  mfm§ 
authors,    Pholerite,  Pelitische  Felsittuffe  yon  Ghemnitz,  A.  Knop.,  Jahrb.  Min.,  1869,  640. 

Orthorhombic.  In  rhombic  and  hexagonal  scales,  like  those  of  kaolinite. 
Occurs  clay-like  and  compact  massive,  consisting  of  an  aggregation  of 
scales. 

H.=l— 2-5.  G.=2-35— 2-57.  Lustre  of  scales  pearly.  Color  white, 
grayish-white,  greenish-white,  yellowish,  reddish-brown,  violet.  Doubly 
refracting,  Knop. 

Oomp.— O.  ratio  for  S,S{,d=S  :  3  :  2;  £l' &*+ 4 d=r Silica 39-8,  alamhia  46-0,  water  16-7^ 
100.  Analyses:  1,  2,  Guillemin  (L  c.);  8,  A.  Knop  (Jahrb.  Min.,  I860,  640);  4,  J.  L.  SniiUi  (Am 
T.  SoL,  IL  zi.  68) ;  6,  Mallet  (Sbep.  Min^  1867,  SuppL  to  Append.,  p.  iv.): 
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8i 

£1      9e 

1.  Fins 

42-93 

4207    

2.     " 

41*65 

43-36    

8.  Ohemniti 

39-34 

46-90 

4.  Sohemnitz 

42-46 

42-81     

6.  JacksonyiUe,  Ala. 

4219 

41-80      0-82 

ttg       Ca       & 


1-09 


16-00=100  Gufflemfai. 
15*00=100  GuillemiiL 
14-76=100  Knop. 
12-92=9818  Smith. 
14-2o=99-60  Mallot 


Pjrr.,  etc. — Yields  water.  B.B.  in Aiaible.  Gives  a  bluo  color  with  cobalt  solution.  Insoluble  in  acids 

Obs. — ^The  pholerite  of  GuUlemin  was  from  nodules  of  iron  ore  in  the  coal  mines  of  Fins,  Dept 
ol  Allier,  France.  The  Chemnitz  mineral  is  from  Nioderrabonsteln  (and  also  at  Zeisigwald,  etc.), 
where  it  constitutes  a  rock  called  hj  JSwuDann  peiitischa  fMUuffi  in  the  Lower  Coal  formation; 
it  is  yarious  in  color,  but  is  shown  to  consist  of  crjstalline,  colorless,  doubly  refracting  scalea 
The  Schemniti  Is  the  gangue  of  diaspore,  and  it  may  be  kaolinite  impure  with  diaspore.  The  Jack* 
sonvOle  is  a  kaolin,  and  may  be  kaolinite ;  the  analysis  afforded  4*86  of  free  silica,  and  0*90  of 
andecomposed  material  which  above  is  excluded. 

The  analyses  of  kaolinite  have  been  referred  to  pholerite  under  the  idea  that  Guillemin's  analy* 
sis  was  incorrect  But  the  analysis  by  Knop  appears  to  show  that  there  is  a  species  with  the 
pholerite  composition,  but  not  differing  from  kaolinite  in  its  physical  or  orystallographic  characters. 

Named  firom  ^oAi;,  a  acak. 

418A.  T^sraioUte  Glocker  (Grundr.,  644, 1839;  Terra  miraculosa  Saxoniw  C,  Richter^  1732;  Sax- 
onische  Wundererde  of  old  Germ,  auihora;  £isengteinmark  Brtilh^  Char.,  147,  1823,  301,  1882). 
A.  Knop  holds  (Jahrb.  Min.,  1869,  646)  that  the  teratolite  is  an  impure  lithomarge-like  pholerite, 
closely  related  to  the  mineral  from  Chemnitz.  It  is  described  as  having  H.=2 — 2^,  and  G.=2*49 
— 2*6;  color  varied  with  lavender  and  other  shades  of  blue,  and  spots  of  red,  and  rarely  pearl- 
gray.  It  is  from  an  amygdaloidal  rock  overlaid  by  coal  strata.at  Planitz  near  Zwickau  in  Saxony, 
U  contains  mudi  oxyd  of  iron;  but,  according  to  Knop,  probably  is  a  mixture  of  pholerite  with 
some  free  quartz,  pulverized  feldspar,  hydrate  of  iron,  carbonate  of  lime,  and  magnesia.  The  fol- 
lowing is  the  analysis  of  Sdiuler  (Freiesleb.  Orykt  Saclis.,  Heft  6): 


1.  FlanitK 


Si        £1        Fe      Hn     Ag     Oa      &         ]Q[ 
41-66    22*86     12*98    1*68    2*66    3*04    0-93    1420  Schnler. 


419.  EAOIiDim].  Talkerde  von  schuppigen  Theilen  (tt,  Sonne  Adit^  Halsbrucke,  near  Frei- 
berg) PTem.,  Ueb,  218,  1780.  Erdiger  Talk  Hofinam^  Bergm.  J.,  160,  1789;  KarsL,  Tab.,  82, 
1800.  7  Talc  granuleux  K,  Tr.,  iii.  1801.  Nacrite  pt  Brongn.^  Mm.,  i.  606.  1807.  Schuppiger 
Thon  Karsi,  Tab.,  91,  1808.  Nakrit  BreiOi.,  Char.,  94,  318,  1882.  Pholerite  pt  many  authors, 
Kaolinite  S.  W,  Johnson,  Am.  J.  ScL,  IL  xliii.  861,  1867. 

Medulla  Saxi,  Oerm,  Steinmarck,  pt.,  Agric,  Interpr.,  466,  1646  =  Lithomargo  pt  Kamat 
BreiaL,  Handb.,  it  859,  1841  =Steinmark  von  Rochlitz  Z2apr.,  vL  285,  1815.  Terra  Samia, 
CoUyrium,  Aster,  Flin^  xxxv.  63.  Marga  porcellana,  Leucargilla,  pt,  Wall.,  22,  1747.  Terra 
Porcellanea  OronsL,  78,  1768.  Porcelain  Olay.  Kaolin.  Porzellanerde,  Porzellanthon,  Germ, 
Argiles  k  poroelaine  ^.    Torre  i  foulon  pt  /^.=  Fuller's  Earth. 


In  rhombic,  rhomboidal,  or  hexagonal 
fan-shaped  aggrega- 


Orthorhombic.  /  A  /=  120°. 
scales  or  plates;  sometimes  in 
tions;  usually  constituting  a  clay-like  mass,  either 
compact,  friable,  or  mealy ;  base  of  crystals  lined  (f. 
413),  arising  from  the  cages  of  superimposed  plates. 
Cleavage :  basal,  perfect.  Twins :  the  hexagonal 
plates  made  up  of  six  sectors. 

H.=l-2-5.  G.=2-4— 2-63.  Lustre  of  plates, 
pearly  ;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayish-white,  yellowish,  sometimes  brownish,  bluish, 
or  reddish.  Scales  transparent  to  translucent*  Scales 
flexible,  inelastic ;  usually  unctuous  and  plastic.  Op- 
tically biaxial ;  axial  plane  normal  to  the  base,  and 
to  a  side  of  the  hexagon ;  axes  quite  divei^nt ;  bisectrix  negative ;  Descl 
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OXYGEN  COMPOUNDS. 


Var.^1.  AfgifUfomk  80ft,  day-like;  ordinary  kaolinite ;  under  ihe  microscope,  if  not  witti 
ont)  shewing  that  it  is  made  up  largely  of  pearly  scales.  The  constituent  of  most,  if  not  all,  pore 
kaolin.    6.— 2627,  fr.  Freiberg,  Breith. ;  2-H,  fir.  Schneckenstein,  Clarke. 

2.  Fariniform.    Mealy,  hardly  coherent  consisting  of  pearly  angular  scales,  anal  8-6,  0. 

8.  IndurcUed;  Liihamarge  {Steinmark  Germ.).  Firm  and  compact;  H.=2— 2*5.  When  pul- 
verized, often  shows  a  scaly  texture  (anal  17-24).  G.=:2'6,  fr.  Cainsdorf;  solid  var.,  anal.  23. 
Tktente  of  Thomson  is  a  lithomarge  from  Scotland,  used  sometimes  for  slate  pendls ;  H.=2-6 ;  G.=. 
2-48— 2-56 ;  color  milk-white. 

4.  Femiginoua ;  Camai  Breith.  A  firm  lithomarge  of  a  reddish-white  or  flesh-red  color ;  the 
color  owing  to  the  presence  of  some  ozyd  of  iron  replacing  the  alumina;  H.=2— 3 ;  G.= 2*543. 
Streak  colorless;  smooth  to  the  touch  (anal.  15,  16).    Also  brownish-red  (anal  21). 

Ck>mp.— 0.  ratio  for  IL  ^i,  fi=3  :  4 :  2 ;  whence,  if  half  the  water  be  basic,  (i  fi'+l  ^)'  Si' ; 
(as  usually  written,  %lSi^+2  £[)=Silica  46-3,  alumina  30*8,  water  13'9=100. 

Analyses:  1,  W.  S.  Cflarke  (Ann.  Oh.  Pharm.,  Ixxx.  122);  2,  Pisani  (0.  R.,  liil  1072);  3,  R. 
Huller  (B.  H.  Ztg.,  xziv.  336);  4,  Genth  (Am.  J.  Sd,  II.  zxTiiL  251);  6,  6,  Johnson,  Burton 
(Am.  J.  Sd,  n.  xliiL  354,  858);  7,  A.  Knop  (Jahresb.,  789,  1859);  8,  R.  Richter  (Fogg.,  zc.  320); 
9,  Stolba  (J.  pr.  Gh.,  zciy.  116);  10,  Smith  (Am.  J.  Scl,  II.  zl  58);  11,  Boussmgault  (Ann. 
d.  M.,  HI.  V.  554);  12,  T.  &  Hunt  (Rep.  G.  Can.  1863,  495);  13,  Klaproth  (Beltr.,  vi.  276);  14, 
Baur  (Ber.  Ak.  Wien,  zzil  693);  15,  Klaproth  (Beitr.,  yl  285);  16,  Nascholz  (Ber.  Isis  Dresden. 
1866,  138);  17,  Rammelsberg  (Min.  Gh.,  576);  18-21,  y.  Hauer  (Jahrb.  G.  Reichs.,  yil  129,  362); 
22,  23,  Fikenscher  (J.  pr.  Gh.,  Izzziz.  461);  24^  Rammelsberg  (I  a);  25,  26,  R.  D.  Thomson  and 
Richardson  (Thom.  Min.,  L  244): 


Si 

£1 

9e 

% 

Ca 

fi 

1.  Schneckenstein 

46-^6 

39-59 

0-94 

_ 

18-42=100*71  Caark. 

2.  Lod^ve,  Pr. 

47-0. 

39-4 

^~. 

— .. 

14-4=100-8  PisanL 

3.  Freiberg,  Sax. 

46-74 

89-48 

•^-^ 

14-06=100*28  Muller. 

4.  Tamaqua,  Pa. 

(«  46-90 

89-60 

13*80,  tin  0-l7  =  100-47*  Genth. 

5.  Summit  HUl,  Pa. 

45-98 

39-81 

— — 

— - 

— - 

14-02=99-76  Johnson. 

6.  Richmond,  Ya. 

48-56^ 

35-61 

~ 

12-88,  undet.  2*95=100  Burton. 
[14-8«]=100Knop. 
18-70=99-82  Richter. 

7.  Zeisigwald,  Sax. 

49*91 

35-23 

— 

8.  AJtenberg,  Sax. 

45-63 

89-89 



— - 

0-60 

9.  Schlan,  Bohem. 

47-93 

36-78 

15-29=100  Stolba. 

10.  Nazos 

44-41 

41-20 

— 

-.-^ 

1-21 

13*14=99-96  Smith. 

11.  N.  Grenada 

450 

40-2 

.-^ 



14-8=100  Boussingault 

12.  Ohaudidre  Falls 

46-06 

38-87 

0-68 

0-61 

14-00=99-66  Hunt 

13.  Aue,     Kaolin 

46-00 

3900 

0-26 



14-50=99*75  Klaproth. 

14.  Zetditas,     *' 

48-61 

88-90 

— « 

^^ 

12-47 =99-98  Bauer. 

16.  Rochlitz,  Carnal 

45-26 

36-50 

2-75 

14-00=98-50  Klaproth. 

16.        "              " 

4609 

3813 

1-79 

0-19 

14*29,  alk.  0*21-99*67  l^asAold. 

17.  Rumpelsberg,       LUhonu^VZZ 

40-23 

1-44 

12-36=100-36  Ramm. 

18.  Rene,  Bohem., 

41 

4818 

39*60 

<r. 

tr. 

16*71=98-44  Hauer. 

19.  Saszka,  whiie, 

ftl 

45-19 

37-92 

0-93 

1501 -99-05  Hauer. 

20.       "       yeUaw, 

(( 

44-37 

39*70 

^. 



0-95 

15-58=100-55  Hauer. 

21.       **       hnh.-red, 

If 

44-54 

38-00 

6-36 

0-51 

15-90=99-80  Hauer. 

22.  Cainsdorf,  w.^WaWfl, 

(( 

45-82 

39-42 

— 

14-26=99-50  Fikenscher.       . 

23.          "         "  80m, 

<1 

46-20 

39-72 

.—- 

13-80=99-72  Fikenscher. 

24.  Schlackenwald, 

It 

43*46 

41-48 



0-37« 

1-20 

13-49=100  Ramm. 

25.  Tweed,  TueaiU^ 

11 

44-80 

40-40 

0-50 

0-76 

18-50=99-45  Thomson. 

26.        *•            " 

If 

48-80 

4010 

0-94 

0-55 

0*64 

14*21-100-24  Richardson. 

*  After  lepftnting  ozyd  of  iron  0*18,  Oa  O  O'M,  by  miiriatlo  acid  (Oentb). 

•n»o. 


^  Contelna  some  free  fllllca. 


Pyr.,  etc. — Same  as  for  nholerite. 

The  mineral  from  Chaudiere  Falls  exfoliates  in  white  cauliflower-like  shapes  (Hunt). 

Obs. — Ordinary  kaolin  is  a  result  of  the  decomposition  of  aluminous  minerals,  especially  the 
feldspars  of  granitic  and  gneissoid  rocks  and  porphyries.  In  some  regions  where  there  rocks  haye 
decomposed  on  a  large  scale,  the  resulting  clay  remains  in  vast  beds  of  kaoHUf  usually  more  or 
less  mixed  with  free  quarts,  and  sometimes  with  oxyd  of  iron  from  some  of  the  other  minends 
present.  Pure  kaolinite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Goal  formation. 
It  sometimes  forms  extensive  beds  in  the  Tertiary  formation,  as  near  Richmond,  Ya.  Also  mel 
with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  G(Nd  formation  at  Cache-Apr^s  in  Belgium ;  also  in  the  same  at  Schlan  in  Bohemia, 
and  at  Rohe;  in  argillaceous  schist  at  LoddFC,  Dept  of  Hdrault,  Fnmce;  at  the  Einj^eit  num 
tt  Brand,  near  Freiberg,  and  elsewhere  in  Saxony ;  as  kaolin  at  Diendorf  (Bodenmais)  in  BsYBiia ' 
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At  Zeisigwald  near  Ohemnits ;  as  the  gangne  of  topaz  at  Sdmeckonstein ;  with  emery  and  mar 
garite  at  NazoB;  as  the  gangfae  of  diaspora  at  Schemnitz;  as  the  matorial  of  pseudomorphs  aAoi 
prosopite  at  Altenberg  (anaL  8),  showing  well  the  hexagonal  scales  (Johnson  k  Blake);  with 
fluor  at  Zinnwald,  a  white  powdery  substance  consisting  of  hezag.  scales ;  at  Rochlitz  {camat)  in 
a  porphyritio  rock ;  in  seams  in  an  argillaceous  rock  on  the  Tweed  {iuesUe)^  tlie  Latin  name  of 
whkih  place  is  Tueeis,  At  Yrieix,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery 
of  1765);  it  affords*  material  for  the  famous  Sevres  porcelain  manufactocy.  The  dark-colored 
clay  of  Stourbridge,  England,  is  made  up  in  large  part  of  transparent  lamlnn  (J.  ft  B.). 

In  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del ;  at  various  localities  in  the 
limonite  region  of  Vermont  (at  Brandon,  etc.),  Massachasetta,  Pennsylvania ;  Jacksonville,  Ala. ; 
Edgefield,  S.  G. ;  near  Augusta,  Qa. ;  and  Johnson  ft  Blake  observed  transparent  hexagonal  scales 
abundantly  in  a  blue  fire-clay  from  ICt.  Savage,  Md. ;  in  the  white  day  of  Brandon,  Vt,  Beekraan, 
N.  T.,  Perth  Amboy,  N.  J.,  Reading,  and  a  locality  in  Chester  Co.,  Pa.,  Long  Island,  and  in 
white  and  colored  days  of  various  other  places.  Near.  Richmond,  Ya.,  the  mealy  constitutes  a 
bed  of  considerable  extent  in  the  Tertiary  formation ;  at  Tamaqua  and  Summit  Hiil  in  Carbon 
Co.,  Pa.,  it  occurs  in  the  Cool  formation ;  in  a  sandstone  of  the  Quebec  group,  just  below  the 
Chaudi^re  Falls,  filling  seams  or  fissures,  often  i  in.  thick,  having  an  unctuous  feel,  and  consist- 
ing of  minute  soft  scales. 

The  characters  of  this  species  have  been  well  defined,  and  its  relation  to  kaolin  explained,  m  an 
artide  by  Johnson  ft  Blake  (I  c),  by  whom  the  name  haoliniie  was  proposed  They  show  that 
Forchammer's  formula  for  kaolin  is  the  true  formula,  and  also  that  of  kaolinite ;  and  that  the  two 
are  one  in  spedes  chemically  and  physically.  They  pohit  out  that  much  lithomarge  should  be 
included,  and  that  tiie  hexagonal  scales,  which  the  massive  mineral  presents  under  the  microscope, 
may  be  detected  in  all  kaolin,  and  also  in  some  dark-colored  fire-days,  although  much  mixed  with 
impurities.  They  also  show  that  the  plasticity  of  the  kaolinite  depends  on  the  fineness  of  the 
material,  and  that  kinds  not  plastic  in  water  may  be  rendered  so  by  fine  trituration.  They  suggest 
that  the  distinction  of  kaolinite  and  pholerite  may  disappear  on  fturther  diemical  investigation. 

The  earliest  recognition  of  the  mineral  distinctively  is  by  Werner  in  1780  (L  c.),  who  placed  11 
under  tala  It  afterward  took  the  name  of  earthy  UUc^  as  used  by  Hoffmann  in  1789  (L  a).  The 
acute  Karsten  pronounoed  it  a  scaly  clay  {achuppige  Thon),  and  arranged  it  accordingly  in  1808 
(1.  c.) ;  but  no  author  of  the  next  twenty  years  fully  adopted  his  view.  In  1807  Brongniart  made 
the  spodes  fiacrite  (1.  oX  for  a  Jusible^  anhydrous,  pearly  poiaah-^ica,  analyzed  by  Vauquelin 
(affording  Si  60,  ^1  26,  9e  5,  Ca  1*5,  JhC  17  5),  aud  referred  to  it  doubtingly  the  earihy  tak^  in  a 
note,  without  any  knowledge  of  it.  Hausmann,  in  1818  (Handb.,  &(iO),  says  that  the  8chuppig€ 
Talc  of  Andreasberginthe  Harz  (which  he  says  is  wrongly  called  huUermikhsilber)  toaj  parhapa  be 
achuppige  llydrargiUiie  (hydrate  of  alumina)  or  TJuMf  but  an  analysis  was  needed  to  dedde  it  Hoff* 
maun,  in  1815  (Handb.,  ii.  b,  268),  makes  it  his  first  variety  of  talc^  but  queries  its  nature,  and 
cites  an  analysis  by  John  of  a  hydrate  of  alumina. 

In  1832  iL  a)  Breithaupt  gave  the  Saxon  mineral  the  name  nacrite  (nakrit),  without  any  appar- 
ent reference  in  the  place  to  Brongniart's  or  Vauquelin's  previous  use  of  this  name.  But  he  at 
the  same  time  queetions  whether  it  may  not  be  identical  with  pJioleriie  (which  had  been  described 
m  1825).  Since  then  the  spedes  has  been  united  to  pholerite,  under  the  idea  that  pholerite  was 
inoorrectly  analyzed  by  GuUlemlu  (which  may  still  be  true) ;  and  Breithaupt,  in  1841  (llandb.,  891 ), 
adopts  this  view,  putting  pholerite  of  Guillemiu  under  nacriie ;  and,  moreover,  he  attributes  his 
name  nacrite  to  Yauquelin.  This  was  the  state  of  the  question  when  the  description  of  kaolinite 
by  Johnson  and  Blake  appeared. 

Breithaupt,  in  1832,  stated  that  the  scales  wore  hexagonal ;  and  again  in  his  account  of  the 
«<  nakrit "  of  Brand  near  Freiberg.  A.  Knop,  in  1859  (Jahrb.  Miu.  1859,  694),  describes  with  detail 
the  crystalliz^ion  of  the  Scbneckenstein  mineral ;  he  makes  it  rhombic,  with  the  planes  /,  0, 
i-t,  and  gives  the  angle  /  A  /=:118*'.  Desdoizeaux,  in  his  Mineralogy  (1862),  shows  thatopticiedly 
the  scales  from  Brand,  near  Freiberg,  are  orthorhombic,  and  makes  the  angles  1*20°  and  60" ;  and 
Johnson  ft  Blake  give  the  same  angles  as  a  mean  of  their  measurements  of  various  kaolinites. 

The  name  Kaolin  is  a  corruption  of  the  Chinese  KauUng^  meaning  high^ridgcj  the  name  of  a  hi]] 
near  Jauchau  Fu,  where  the  material  is  obtained ;  and  the  petuntze  (peh-tun-tsz)  of  the  Chinese, 
with  which  the  kaolin  is  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quortssoso  feld- 
spathio  rock,  consisting  largely  of  quartz  (S.  W.  Williams).  The  word  porcelain  was  first  giveu 
to  tlie  china-ware  by  the  Portuguese,  fh>m  its  resemblance  to  the  naore  of  the  sea-shells  Pored' 
kma  (CypneasX  thej  supposing  it  to  be  made  from  egg-shells,  fish-glue,  and  fish  scales  (S.  W. 
Williams). 

420.  HAIiIjOTSITB.  Halloysite  Berthier,  Ann.  Ch.  Fbys.,  xzxlL  332,  1826.  GkOapektit 
Guromit,  BreWu,  Char.,  99,  1832.  Glagerit  Breiih.,  Handb.,  357, 1841.  Smectite  Saivetai,  Ann 
Cb  Pbys.,  IIL  zxxL  102,  1861.  Steinmark  or  Lithomarge  pt,  Pseudo-Steatite  pt,  Glooseool 
lite,  iSf^iip.,  Min.,  1857,  App.  to  SappL,  p.  iU. 
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?  Leodnit  John^  Ghem.  Sohrift,  v.  193,  1816.  7  Sererite  Brad,  Tr^  1824,  in  .ndei;  and  IL  8€i 
1832.    ?  Nertschinskite  RoMomwvakL    Bole  pt 

Massive.     Clay-like  or  earthy. 

H.=l--2.  Q.=l-8— 2'4.  Lustre  somewhat  pearly,  or  waxy,  to  dull. 
Color  white,  grayish,  greenish,  yellowish,  bluish,  reddish.  Translucent 
to  opaque,  sometimes  becoming  translucent  or  even  transparent  in  water, 
with  an  increase  of  one-fifth  in  weight.  Fracture  conchoidal.  Hardly 
plastic. 

Var.— 1.  Ordinary,  Earthj  or  wazj  in  lustre,  and  opaqxie  massiye.  ^oJopeeftifo  la  the  halloy^ 
Bite  of  Anglar.  PseudoaiMUiA  of  Thomson  k  Binney  is  an  impure  varioty  (anaL  8,  9X  dark  green 
in  color,  with  H. = 2 '26,  G. = 2 '469.  Glageriiej  from  Bergnersreuth  in  BaTaria  (anaL  1 0, 1 1 ),  is  proved 
to  be  halloysite  by  Pikenscher ;  it  is  white  to  yellowish-white ;  G.=2'36— 2-882 ;  H.=2-~2'5. 

2.  Smectite  of  Salvetat  is  greenish,  and  in  certain  states  of  humidity  appears  transparent  and 
almost  gelatinous ;  it  is  fh)m  Oond6,  near  HoudaD,  France.  BreithaupVs  CfummUe  (Char.,  99,  1 832) 
is  a  **  gum-like  halloysite,''  not  adhering  to  the  tongue,  from  Anglar,  though  in  his  Handbuch,  where 
the  same  locality  is  mentioned,  he  quotes  Berthier's  analysis  of  ooUyriie  from  the  Pyrenees. 
Ghssecollite  is  milk-white  and  earthy,  but  becomes  translucent  on  the  edges  and  a  little  opaline 
in  water.  It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rock  in  Bising  Fawn,  Dade  Co^ 
Georgia. 

3.  Lenzinite  is  earthy,  compact,  white,  translucent,  and  somewhat  opaline,  from  KbJH  in  the 
Eifel ;  and  brownish,  from  rifts  in  pegmatite  at  La  Yilate,  near  Ohanteloube,  in  France.  Lconhard 
considered  it  (Handb.,  1826)  a  decomposed  semiopal.  It  is  descnbed  as  not  gelatinizing  in  adds. 
Named  after  the  German  mineralogist  Lenz.  Nertschinskiie  of  Razoumovski,  a  whitish  or  bluish 
earth  from  Nertschinsk,  has  been  referred  to  lenzinite.  Severile,  or  lenzinite  of  St  Sever,  was 
first  noticed  m  1818,  and  analyzed  in  that  year  by  Pelletier  (J.  de  Phys.,  Ixixvl  261,  1818).  It 
has  sometimes  the  semitransparency  of  opal,  a  soft  feel,  adheres  strongly  to  the  tongue,  and 
makes  no  paste  with  water ;  it  is  from  the  upper  arenaceous  stratum  in  the  gypsiferous  Tertiaiy 
at  St  Sever  in  France.    It  is  not  dear  whether  it  belongs  here  or  to  kaolinite. 

4.  BoUj  in  part,  may  belong  here ;  that  is,  those  colored,  unctuous  clays  containing  more  or 
less  oxyd  of  iron,  which  also  have  about  24  p.  c.  of  water ;  the  iron  gives  it  a  brownish,  yellow- 
ish, or  reddish  color ;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  mere 
mixtures.  Oropion  of  Glocker  (Syn.,  1^8,  1847)  is  a  dark  brown  to  black  bole ;  it  is  the  Bergseift 
of  Werner  (Ueb.  Gronst,  189,  1780),  having  a  greasy  feel  and  streak,  and  U.=:l — 2 ;  the  color  is 
attributed  to  bituminous  matters  present  It  is  fh)m  Olkutsch  in  Poland.  "Where  it  belongs  is 
doubtful.  The  analysis  below  by  Bucholz  is  of  a  similar  kind  from  Thuringia ;  but  its  identity 
with  Werner's  Polish  Bcrgseife  is  not  oertmn. 

Oomp.— 0.  ratio  for  fi.  Si,  fi=3  :  4  :  3 ;  (^  fi"+f  *1)«  Si*H-3  fi  or  (M  Si«-h8fl)= Silica  43'8, 
alumina  37*7,  water  1 9  0= 100.  Analyses:  1,  I  A,  2,  Berthicr  (Ann.  Oh.  Phys.,  1.  c.,  Ann.  d.  M., 
III.  ix.  500);  3,  Dufrenoy  (ib.,  iiL  393);  4,  Oswald  (J.  pr.  Ch.,  xii.  173);  6,  Alonheim  (Verb,  uat 
Ver.  Bonn,  v.  41,  Bamm.,  4th  SuppL,  221);  6,  Sauvage  (Ann.  de  M.,  IV.  x.  77) ;  7,  Salvetat  (Ann. 
Ch.  Phys.,  III.  xxxi  102);  8,  9,  Thomson  and  Bmney  (Ed.  N.  Phil.  J.,  xvL  65);  10,  11,  Fiken* 
scher  (J.  pr.  Ch.,  Ixxxix.  459);  12,  v.  Hauer.  (Jahrb.  G.  Beichs.,  826,  1853);  18,  Pisaui  (G.  R.,  lii. 
810);  14,  John  (I.  a);  16,  Salvetat  (Lc);  16,  17,  Lowig  ("Leonh.  Orykt,'' but  not  found  in  it  by 
the  author);  18,  Wackenroder  (Eastn.  Archiv.,  xL  466);  19,  ZeUner  (Jahrb.  Min.,  1885,  467) 
20,  Bucholz  (Gohlen's  N.  J.,  iiL  697): 

Si     jfcl      l^e  &g      Ca  ^a  &       £[ 

1.  Anglar  39-6    84*0    26-6=100  Borthier. 

lA.     "    dried  at  100*  a  44-94  89-06 16-00=100  Berthier. 

2.  Housscha  46-7     869    160=99-16  Berthier. 

8.  La  Voulte  4066  38-66 24-88=99-1 6 Dufrenoy. 

4.  Miechowitz,  Silesia      40*25  30*00 24-25,  Mg 0-26 =99-65  0. 

6.  Altcnberg  40-31  88-28 28-69,2rl -23=98-46  M. 

6.  Ecogne  42       80       24=100  Sauvaga 

7.  Cond^  iSmerftte  48  0    Si^Jel^O  003  102            0*4         21-7,SigeU-6= 101-625 

8.  Blackburn  4189  2-2-06    662  616  2-42 20-23i  Mn/r.= 99*36  T. 

8.          •*      •  42-78  22-68    631  676  264  18-68  Jiln  fr.=99-60  B. 

1(J.  QlageriU,  eampad  42-86  36-14 20-64=99'63  Fikensdi, 

11.  "        earthy  3712  41-27  > 21-16=99-65  Fikensdl 

12  St  Sever,  iSfewmfe  44-42  86-00 0-66  18*40=99  47  Hauer. 

13.  Get Tgia,  Gloasee,  40-4    87-8    0-6      Sl-8=100-6  PiaanL 
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Si     St      9e  &g      Ca       fra      &       d 

14  Bifel,     LeasinUe         SV&    87-6    25-0=100  John. 

li».  Ohaiitek)iibe»«'  86-36  36  00   1*95  O'lS  O'SO         21*50,  §1  gel  2-0,  quarti 

1-64=10018  Salvetat 

16.  Bttinghauaen,  Bole       42-00  2414  1003  0-48     0-52  • 24-03=l()l-0o  Lowig. 

17.  0.  de  PrudeUefl,  "         41-06  26-03    8-09  0-60     0-46  24-02=99-14  Lowig. 

18.  Saaebuhl,  •*         41-9    209    12-3  24-9=99  9  Wackenrodai 

19.  Striegaa,  "         42-00  20-12    8-63  2*01      2*81  0-50  24<)0=9vi'97  Zellner- 

20.  Thuringia,  Oropion,      44-0    26'6     80  05  20-5=99-5  Bucholz. 

Pelletier  obtained  for  the  aeverile  (L  a)  Si  50,  £l  2-2,  ]Q[  26=98,  Shepard  made  the  glooaeooOiU 
erroneously  a  hydrated  silica  containing  17  p.  a  of  water. 

Pjrr.,  etc— Yields  water.  B.B.  infUsibleu  A  fine  blue  with  cobalt  solution.  Decomposed  by 
acids. 

Glosseoollite  is  decomposed  by  hot  sulphuric  acid,  Pisani. 

ObSe-^ccurs  often  in  veins  or  beds  of  ore,  as  a  secondary  product;  also  in  granite  and  other 
rodcs,  being  derived  from  the  decomposition  of  some  aluminous  minerals.  The  HaUoysUe  of  Hoii» 
■oha  is  derived  from  grapbio  granite. 

APFBBDIX  to  GLA.TS. 

The  foUowbg  are  other  earthy  hydrous  aluminous  silicates,  all  of  doubtfhl  character : 

420A«  SiKOFiTB  ffauam.,  Handb.,  1847;  £iyb>ri(?  Theophr.;  Bubrica  VUruv.;  Sinopis  PUny, 
fiinopische  Erde  Klapr^  fieitr.,  iv.  345 ;  Bol  de  Sinopis  Baid.  A  clayey  earth  of  a  brick-red  color 
dotted  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  Klaproth  was  from  Ana- 
tolia, Asia  Minor.  The  sinopic  earth  of  the  ancients  was  brought  from  Cappadocia,  and  used  as 
a  red  paint,  and  may  have  been  a  red  ochre.  Theophrastus  speaks  of  two  other  kinds  of  sinopic 
earth,  one  whitisli,  the  other  between  the  red  and  white  in  color,  and  called  the  pure  kind  because 
it  was  used  without  mixing;  besides  also  an  artificial  kind  make  by  burning  a  clay— the  clay  be- 
coming red  owing  to  the  hydrated  oxyd  of  iron  present^  which  was  freed  frx>m  its  water  by  the 
heat 

420B.  MXLIKITB  Glocker  (Syn.,  186.  1847  ;  Gelb-Erde  pt  TTem.,  Hoffm.  Min.,  iL  b,  210;  Argile 
ocreuse  jaune  pt.  ff.;  Yellow  ochre  pt)  is  a  yeUow  clayey  material,  looking  like  yeliow  ochre,  more 
or  less  lameUar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the  fingers ;  G.= 
2*24.  The  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from  Am  berg  in 
Bavaria  Other  reported  localities  are  Miinden  and  Schoningen  in  Hanover;  Webrau,  Prussia; 
Robschutz,  Saxony;  Yierzon  (whence  sometimes  called  Vteraonite),  Dept  of  Oher,  and  Pourrain, 
Dept.  of  Yonne,  France. 

420G.  OoHSAK  BreUKf  Char.,  100,  1832.  A  kind  of  "bole'*  of  a  yellow  color  from  Orawitza, 
a  litUe  greasy  in  feel,  with  H.=l~2,  and  G.=2*4->2*6;  streak  pale  yellow  to  colorless. 

PuNTHiTB  Thorn.  (Min.,  L  328)  is  a  brick-red  day  from  Antrim,  Ireland,  having  0.= 2*342,  and 
H.=2-75,  and  not  adhering  to  the  tongue. 

Analyses :  1,  Klaproth  (i  a):  2,  Thomson  (L  a);  3,  Eersten  (Schw.  J.,  Ixvi.  31);  4,  Kiihn 
(Sehw.  J.,  11  466) : 

Si            £l  Fe  Ca  Nad  £[ 

1.  SifwpUe           820  26*5          21*0           1-5  17*0=98-0  Klaproth. 

2.  MeUniie            33*23  14*21  87*76  Ag  1-38         13*24=99*82  Kuhn. 

3.  PUnihiie           80-88  20*76  26*16        2*60         19*60=100  Thomson. 

4.  Ochran  31*3  48*0  1*2  21*0=96*5  Kersten. 

These  ochreous  days  are  probably  only  mixtures.  Yon  Hauer  obtained  from  a  "  melinite  "  of 
unknown  locality  (Jahrb.  Gh.  Reidis.,  1858, 428)  Si  46*50,  il^l,  9e  40*82  (in  one  trial  9e  14*92),  6$ 
0*39,  a  11*50=100. 

42<)D.  Oravitzits  BreWk,  Handb.,  366»  1841.  Massive  and  in  nodules,  and  resembling  halloy- 
•ite^  but  heavier.    H.=2— 2^;  G.=2'701;  lustre  waj^;  color  greenish-white;  unotuouB.    It  if 
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■apposed  to  be  a  hydrons  alnmlnouB  silicate  oontaining  ozyQ  of  sbia    In  the  g-lass  tabe  yielib 
much  water.    fi.B.  yieldSi  aooording  to  Plattner,  with  soda  and  borax  on  charcoal,  a  slag  whiofc 
IB  yellow  wliile  hot  and  white  on  cooling.    The  ozyd  of  zino  is  probably  present  as  a  mixture  ic 
the  day. 
From  Orawitsa,  Transylvanl%  with  calamine. 

420E.  Hybrleba  Ibrchhammer  (JahreBb.,  xxiiL  266,  1848).  A  white  or  reddish  di^  resulting 
from  the  action  of  sulphuric  and  carbonic  adds  on  the  ferriferous  days  of  KiisuTig,  Iceland. 
Oomposition  gi  60-99,1^  7*89,  Fe  21-21,  Ag  19*96,  li  0'46=100*0L 

420F.  Keffekilits  (Keffekih'th  Fischer,  Mem.  Soa  Kat  Mosoou,  L  60,  1811).  A  pearl-gray 
to  groyifih-white  litbomarge,  from  the  Crimea,  having  a  greasy  feel,  and  somewhat  adhering  to 
the  tongue,  with  G.=2-'iO,  John.  John  obtained  ^  a)  Si  46-00,  £l  14-00,  Fe  12*26,  Ca  2*25, 
Na  01 1*60,  £[  2200,  manganese,  chrome (?),  magnesia,  and  loss  8*00.  Becomes  hard  enough  to 
scratch  glass  by  caldnation.    It  is  evidently  merely  a  dayey  mixture. 

K^tkil  Tartarorum  (of  the  Tartars)  was,  according  to  Cronstedt  (Min.,  79,  1768X  a  yellowish- 
white  lithomarge  from  Tartary,  used  there  as  a  substitute  for  soap.  It  has  been  referred  tc 
sepiolite  by  some. 

420G.  Melgpsftb  Breiih,  (Handb.,  il  SCO,  1841).  Melopsite  is  translucent,  white,  yellowish, 
^yish,  or  greenish,  has  a  small  conchoidal  fracture,  adheres  a  little  to  the  tongue,  and  reeembleB 
in  texture  the  flesh  of  an  apple  (whence  the  name  from  fii^Xoc,  appUf  and  et^c,  meai,  eie.)  Aooord- 
ing to  Plattner,  it  consists  of  silica,  alumina,  a  little  magnesia  and  oxyd  of  iron,  with  ammonia, 
water,  and  some  bitumen.    It  affords  in  a  glass  tube  "less  water  than  g^agerite." 

420H.  AOHTABAGDITB  Russian,  before  1847  (Olocker's  Syn.,  806, 1847.  Achtarandit  had  orikog.\ 
Massive ;  earthy.  Soiling  the  fingers  like  chalk.  Also  in  tetmihedral  ciTstals,  or  combinatioDa 
of  a  dodecahedron  and  tetrahedron,  but  evidently  pseudomorphous.  Color  grayish-white  to 
greeniBh-gray ;  lustre  none ;  fracture  earthy.  On  the  Achtaragd%  a  tributary  to  the  Wilui  river, 
at  a  locality  of  idocrase,  and  containing  crystals  of  idocrase  imbedded  in  it ;  also  7  m.  distanti 
near  Wilui  on  Mt  XJegemat,  with  grossularite.  Contains  silica,  alumina,  oxyd  of  iron,  lime, 
magnesia,  and  water.  Supposed  by  Breithaupt  (B.  H.  Ztg.,  1863,  370)  to  be  pseudomorphous 
after  helvite. 

421.  8AMOITB.    Dama,  Mm.,  288,  1860;  and  Geol  Bep.  BxpL  Exp.,  824, 1849. 

Stalactitic,  with  a  lamellar  stpucture. 

H.=4— 4*5.  G.=l-7— 1-9.  Liisti-e  resinouB  in  the  fracture.  Color 
white,  grayish,  or  yellowish.  Translucent  to  Bubtranslucent,  not  adhering 
to  the  tongue  nor  plastic,  being  too  hard. 

Oomp-^Analyses :  B.  Silliman  (L  a): 

Si  £1         %        ffa  fi  OaO 

1.  81*26        37*21        0-06        0-06        80*46        0-01=99'04    G.=rl*69~l-8i3. 

2.  3d'U        81-96        1*06  lir.         30*80        1-21=10016.    G.=r694. 

AnaL  1  gives  the  0.  ratio  3:8:6,  and  formula  £l*§i*+10&  Ka  2  corresponds  nearly  to  Si* 
Si*+10fi[+f  fiSi].  The  mode  of  origin  of  the  mineral  rendera  quite  probable  the  presence 
of  some  opal-silica. 

Pyr.,  eto«— B.B.  inlUsible.  In  nitric  or  muriatic  add  gelatinises,  leaving  a  portion  of  silica  in 
flakes. 

Obs. — ^Forms  stalactites  and  stalagmites;  the  former  low  conical;  tho  latter  flattened  hemi- 
spherical in  shape,  with  a  width  of  3  inches  or  so,  smooth  at  surface.  They  consist  within  of 
a  series  of  thin  plates  closely  adhering.  When  fresh  they  were  soft  enough  to  be  cut  with  a 
knife,  but  liardoned  on  exposure.  They  occur  in  a  luva  cavern  on  the  sou£  side  of  the  extinct 
volcanic  island  of  Upolu,  of  the  Navigator  or  Samoa  group;  the  cavern  was  a  passage  some  hun- 
dreds of  yards  long,  entered  about  a  mile  and  a  half  fh>m  the  sea  by  a  perpendicular  desoent  <^ 
25  feet,  and  extending  toward  and  beneath  the  sea,  and  also  up  the  mountain  to  an  unascertained 
distance  Its  sides  and  bottom  were  in  places  covered  with  the  samoite,  whioh  had  been  formed 
from  the  percolating  waters.    The  overlying  rock  was  about  16  feet  thick 

Samoiie  of  Silliman,  Jr.  (Dana's  £xpL  Exp.  GeoL  Bep.,  782),  is  a  kind  of  feldspar  incoms^f 
analysed;  probably  labradorite. 
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Amorphous ;  granular  to  cryptocryBtalline ;  uBuaUy  the  latter.  Also  in 
oTTBtals,  and  Bometimee  with  deayage,  but  only  becaase  pseudomorphB,  the 
form  and  cleavage  being  those  of  the  minerals  from  which  derived.  Rardy 
a  Bubmicaceons  cleavage,  which  may  belong  to  the  species. 

H.=2-5--3'5.  G.=2-6— 2-85.  Lustre  feeble,  waxy.  Color  grayish- 
white,  grayish-green,  pea-green,  duU  green,  brownish,  reddish.  Translucent 
— opaque.    Acts  like  a  gum  on  polarized  light ;  Descl. 

Oomp.,  Var.— Finite  is  essentially  a  hydrous  alkaline  silicate.  Being  a  result  of  alteration, 
and  amorphous,  the  mineral  yaries  much  in  composition,  and  numerous  species  have  been  made 
of  the  mineral  in  its  various  conditions.  If  ciystals  of  stanrolite  may  vary  20  p.  a  in  the  propor- 
tion of  silica,  much  more  sliould  a  massiye  mineral  which  has  been  made  by  the  motamorphism 
of  other  minerals.  Yariations  would  naturally  exist  firom  the  presence  of  some  of  the  unaltered 
original  mineral,  or  of  some  of  its  ingredients  in  an  unoombined  state ;  and  in  the  case  of  rock 
masses,  firom  mixture  with  firee  quartz,  partially  altered  or  unaltered  feldspar,  or  other  substances. 

The  varieties  of  pinite  here  admitted  agree  closely  in  physical  characters,  and  in  the  amount 
of  potash  and  water  present,  and  their  variations  are  such  as  are  reasonably  attributed  to  the 
above  causes. 

The  0.  ratio  for  the  bases,  silica,  and  water,  deduced  fh>m  the  mean  of  the  analyses,  is  S  :  4  :  1, 
whence  the  formula  (ifi^f  (fl»,  fi))»Si»=.  if  fl=4  and  fl« :  fl=l  :  8,  Silica  46-0,  alumina  86-1, 
potash  120,  water  6*9=100;  or,  if  ft=tStg-hf  &  and  &•  :  fi=l  :  6,  =Silica45-9,  alumina  82-7, 
naagnesia  2-6,  potash  12*0,  water  6-9=100;  or,  if  Ag  :  fi:=5  :  7  and  ft»  :  fi=l  :  6,  =SiIica  46-2, 
alumina  88*0,  magnesia  3*3,  potash  10*6,  water  6-9=100.  The  mineral  is  related  chemically,  as 
it  is  also  physically,  to  aerpeaUne  (which  has  the  0.  ratio  3:4:2);  and  it  is  an  alkali-alumina 
serpentine,  as  pyrophyllite  is  an  alumina  talc. 

The  different  kinds  are  either  pseudomorphous  crystals  after  (1)  iolite ;  (2)  nephelite ;  (3)  scap- 
olite;  (4)  some  kind  of  feldspar;  (5)  spodumene :  or  (6)  other  aluminous minend ;  or (7)  dissem- 
inated masses  resembling  indurated  talc,  steatite,  lithomarge,  or  kaolinite,  also  a  result  of  altera- 
tion ;  or  (8)  the  promiuent  or  sole  constituent  of  a  metamorphic  rock,  which  is  sometimes  Avinite 
achist  (analogous  to,  and  often  much  resembling,  ialcose  schist,  and  still  more  closely  related  to 
pyrophyUUe  schist).  As  argillaceous  shale  often  consists  of  pulverized  feldspar,  its  conversion  into 
pinite  schist  would  be  wholly  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pinite.  It 
ia  not  possible  to  arrange  all  the  varieties  under  the  above  heads.  The  following  are  the  names  that 
have  been  introduced,  and  the  characters  of  the  substances  to  which  they  are  applied : 

Yar.  1 .  PiNiTB.  Speckstem  [fir.  the  Pini  mine  at  Aue,  near  Schneeberg]  Hoffmann^  Bergm.  J.,  1 56, 
1789;  Kieselerde  +  Thonerde,  etc,  Klapr.,  ib.,  227,  1790.  Pinit  Karstm,  Tab.,  28,  73, 1800.)  The 
original  pinite  is  in  6-  to  9-sided  prisms ;  color  brown.  Occurs  in  granite,  and  is  supposed  to  be 
pseudomorphous  after  ioh'te.  Also  found  at  St.  Pardoux  in  Auvergne,  at  the  Puy  de  Dome,  in 
decomposing  feldspar  porphyry ;  at  Miihlenthal,  near  Elbingerode,  the  prisms  resided,  lustrelesSi 
with  H.=2-8.    AnaL  1-7. 

2.  Gebseckitb  (fr.  Greenland,  AUan^  Ann.  PhIL,  ii.  1813).  In  6-sided  prisms,  probably  pseudo- 
morphous after  nephelite.  H.=8'5.  G.=2'78— 2*85.  dolor  gra^sh-green,  olive*green,  to 
brownish.  Brought  by  Gieseck^  from  Akulliardsuk  and  KangeiSluarsuk,  Greenland,  where  it 
occurs  in  compact  feldspar  Also  of  similar  characters  fh)m  a  pyroxene  rock  at  Diana,  N.  Y.,  the 
prisms  often  large,  and  with  the  basal  edges  replaced  by  a  plane  inclined  about  135**  to  the  base. 
AnaL  8-11. 

(h)  Lythrodss  Earsten  (Mag.  Ges.  Fr.  Berlin,  iv.  78,  1810;  John,  Ch.  Unt,  L  171 ;  Splittriger 
Wemerit  ffausm.,  620,  1813)  has  a  little  less  silica  and  more  alumina  than  the  above  (anaL  12), 
but  is  otherwise  essentially  the  same ;  it  is  imperfectly  lamellar,  scaly  in  fracture,  greasy  in  lustre ; 
yeUow,  flesh  red,  brownish-red,  or  spotted  with  greenish  and  yellowish;  G.=2*51 ;  and  is  fW>m 
the  zircon-syenite  of  Fredericksvftm  and  Leurvig.  It  is  regarded  as  altered  nephelite.  Of  like 
composition  and  origin  is  the  (c)  LiAenerUe  Marignac  (BibL  Univ.,  vL  293,  1848),  from  a  porphy- 
ritio  feldspathic  rock  of  MU  Yiesena,  in  Fleimsthal  (anaL  13-16) ;  it  occurring  in  6-sided  prisms 
without  cleavage ;  H.=3-6;  G.=2*814,  v.  Hauer;  2'8n6,  Breith.;  lustre  somewhat  greasy ;  color 
greenish-gray  ;  and  without  double  refhiction. 

(d)  DysyjUriMie  Shepard  (Proc.  Am.  Assoc.,  311,  1851,  Am.  J.  Soi.,  IL  xil  209)  is  essentially 
the  same  with  the  gieseckite  from  Diana  and  elsewhere,  Lewis  Go.,  N.  Y. ;  it  constitutes  masses 
or  a  rook,  sometimes  slaty  in  structure,  and  somewhat  resembles  serpentme,  though  more  waxy 
in  aspect  (anaL  18, 19);  H.=3— 3*5;  G.=2*76— 2*81;  colors  often  mottled,  usually  greenish,  some- 
times reddish  or  spotted  with  red.    Associated  with  phlogopite,  eta 

(<    Parcphiu  T.  8.  Hunt  (Bep.  G.  Can.,  1852,  1863)  is  smiilar  to  dysyntribite,  but  Ives  pure; 
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Che  analyses  Yarj  oonsiderablj  (anal.  20-23),  it  being,  aa  regarded  by  Hunt,  a  rook,  and  not  a 
Bimple  mineral*  the  name  alludes  to  a  resemblance  to  serpentine;  H.= 2*5—8,  and  it  cuts  like 
massive  talc;  G  =2*7—2-784;  2-90,  fr.  Pownal;  colors  greenish,  yellowish,  reddish, grayish.  It 
constitutes  a  schistose  rock  at  St  Nicholas  and  Famine  B.,  Can.,  being  an  altered  shale  of  the 
Lower  Silurian  (Quebec  group) ;  also  occurs  in  Stanstead,  Can.,  on  the  £.  shore  of  L.  Mem- 
phremagog,  with  chloritic  schist;  and  at  Pownal,  Vermont  as  a  bluish-gray  schist^  that  had  been 
considered  a  talcose  or  magnesian  schist 

(/)  A  green  mineral  from  the  Grindelwald  glacier  (anal.  24),  having  H.=3*6— 4,  and  Q.=2*Sb, 
a  somewhat  waxy  lustre,  resembling  a  compeict  green  talc,  and' described  by  Fellenbei^  (Ber.  N 
Ges.  Berne,  1 866)  is  very  similar  to  parophite. 

{g)  Piniioid,  described  by  A.  Knop  (Jahrb.  Min.  1859,  558)  as  a  rock,  is  like  dysyntribite  in 
characters,  and  a  schist  called  "pinitoid  schitd^^  approaches  parophite.  PinUoid  (anal.  25)  has 
H.=2*5 ;  G.=2*788 ;  color  leek-,  oil-,  and  grayish-green.  Occurs  in  the  region  between  Freiberg 
and  Chemnitz,  Saxony,  pseudomorphous  after  feldspar,  in  a  half-decomposed  granitic  porphyry, 
constituting  about  25  p.  c.  of  the  rock. 

3.  WiusONiTB  T.  S.  Runi  (Bep.  G.  Can.,  1853,  1863)  is  a  pinite  pseudomorph,  with  the  form  and 
cleavage  of  scapolite;  H.=:S*5;  G.=2'76— 2'78;  lustre  somewhat  pearly;  color  rose-red;  frag- 
ments translucent ;  anal  1 6,  17.  It  is  from  Bathurst,  Can.,  where  it  was  first  found  by  Dr.  Wilaon ; 
also  St  Lawrence  Co.,  N.  T.   Tereniteip.  323),  frx>m  Antwerp,  St  Lawrence  Co.,  may  be  the  same. 

4.  PoLTABQiTB  and  RosiTB  of  Svanbcrg  (Ak.  H.  Stockh.,  1840)  are  dose  to  the  precedmg  in 
composition.  Hosile  (anaL  28)  is  a  granular  red  mineral,  occurring  in  granular  limestone  at  Aker 
in  S5dermanland ;  H.=2'5 ;  G.=2'72.  G.  Rose  and  others  make  it  aitered  anortkiie,  FolyargiU 
(anaL  26,  27)  occurs  in  reddish  lamellar  masses  at  Tunaberg  Sweden ;  H.=.4 ;  G.=2*768 ;  named 
t^om  roAiif,  much^  and  dpy^^i  sparJUe.  The  name  PyrrholiU  has  been  given  to  a  reddish  lamollar 
mineral  from  Tunaberg,  which  is  very  similar  to  polyargite  (Desd.  Mln.,  i.  302, 1862);  itba8H.= 
3—4;  and  deavage  surfaces  inclined  together  about  87  ;  and  is  apparently  anorthite  less  altered 
than  in  rosite  and  pol3rargite.  It  is  optk»Uly  biaxial  The  "  pinitoid  "  of  Sasbachwald,  Duchy  of 
Baden  (anal  85),  is  aUerSi  oUgodaae^  according  to  Sandberger ;  H.=2'5. 

5.  KiLLnnTB  Thomson  (Min.,  L  330,  1836X  from  Killiney  Bay,  Ireland,  has  been  stated  to  have 
the  form  and  cleavage  of  spodumene,  a  mineral  that  occurs  in  the  vicinity.  It  has  H.=4 ;  G.= 
2'56— 2-66,  Thomson;  2*678— 2*688,  Galbraith;  lustre  weak  vitreous ;  color  greenish-gray,  brown- 
ish, or  yellowish ;  anaL  29-33. 

6.  Other  pinite  has  passed  under  the  name  of  luhomarge  (Steinmark  Germ,),  Tliat  of  Zoige 
(anaL  36)  is  green,  and  has  G. =3*086,  Bamm.  The  Schemnitz  mineral  (anal.  37)  occurs  with  d^- 
nlteand  kaolinite  as  the  gangue  of  diaspore,  and  is  gray  or  greenish-gray  in  color,  with  H.=2*5 
—3,  G.= 2*735.  AnaL  47  is  of  a  lUhomarge  from  Sdilackcnwald.  That  of  Ems  (anal  48)  ia 
green  to  white,  and  kaolvn-like  in  consistence,  and  occurs  in  defts  in  the  Spirifer  sandstone. 

The  compact  ialc  of  Elammberg,  Tyrol,  is  probably  pinite  or  agalmatolite  in  coi).-«titution. 

7.  AaALMATOLiTE  (Agahnatollthus,  Bildstein  (fr.  China),  Klapr,,  Beitr.,  it  184,  1797.  Pagodite 
Ndpione^  J.  de  Phys.,  xlvL  220,  1798).  Like  ordinary  massive  pinite  in  its  amorphous  compact 
texture,  lustre,  and  other  physical  characters,  but  contains  more  silica,  so  as  to  afford  the  formula 
of  a  bisilicate,  or  nearly,  and  it  may  be  a  distinct  species.  Yet,  as  above  observed,  the  excess  of 
silica  is  possibly  from  free  quartz  or  feldspar  as  impurity.  The  Chinese  has  H.=2 — 2*5;  G.=r 
2*785— 2-815,  Klapr.  Colors  same  as  for  pinite,  usually  grayish,  grayish-green,  brownish,  yellow- 
ish.   AnaL  38-41. 

A  similar  mineral  in  composition  comes  from  Nagyag  in  Transylvania,  and  Ochsenkopf  near 
Schwarzenberg  in  Saxony  (anal  44).  AgalmaiolUe  was  named  from  ayaA/ia,  an  image,  and  pagodOe 
from  pagoda^  the  Chinese  carving  the  soft  stone  into  miniature  pagodas,  iniages,  etc  Part  of  the 
so-called  agalmatolite  of  China  is  true  pinite  in  composition,  anot£er  part  is  compact  pyrophyUite 
(p.  455),  and  still  another  steatite  (p.  453).    (Brush,  Am  J.  ScL,  II.  xxvl  64.) 

Oncosin  v.  Kobell  (J.  pr.  Ch.,  iL  295,  1834)  is  related  in  composition  (anaL  45),  and  haa  H.=2; 
G.=2'8;  color  apple-green  to  grayish  or  brownish;  translucent;  it  occurs  in  roundish  masses 
Imbedded  in  dolomite  with  mica,  at  Passecken  near  Tamsweg,  in  Salzburg,  (c)  Oiisite  (Oosit  Marx, 
ib.,  iiL  216,  1834),  another  related  compound  (anaL  4;i),  is  white  to  reddish  or  brownish-red,  and 
occurs  in  6-  and  12-8ided  prisms;  it  is  from  the  Oos  valley,  duchy  of  Baden,  occurring  in  what  is 
called  pinite-porphyry. 

(d)  Gongylite  (Gongylit  Thoreld,  Act.  Soc.  ScL  Fenn.,  iiL  816,  A.  Nord.,  Beskrifri.  FinL  Min., 
146,  1855)  is  yellowish  or  yellowish-brown,  and  has  deavage  in  two  directions;  with  B. =4— 6; 
G.=2'7  ;  anaL  42.    From  a  schist  called  talcose  schist  at  Eimsamo  in  Finland. 

0.  ratio  for  ft,  fi,  ^i,  :&,  for  agalmatoUie,  about  1  :  9  :  18  :  3 ;  for  oncosin,  1 :  5  :  10  :  1^;  for 
voeiie,  1  :  10  :  24  :  6 ;  for  gongyltie,  1  :  8  :  8  :  1^. 

The  following  may  be  impure  pinite  : 

8.  OiganioUie  Nord.  (Act.  Soc.  Scl  Fenn.,  L  2,  377,  1840).  From  gneissoid  granitA  of  Tammala,. 
Finland,  in  large  6- and  12-8ided  prisms,  with  basal  deavage;  H.=2'6 ;  G.=:2'86a— 2*878 :  hutre 
•omewliat  waxy ;  color  greenish  to  dark  steel-gray,  sometimes  approadiing  submetaUio  in  lustra 
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o^rmg  to  the  alteration  of  the  original  iolite  and  the  presence  of  unoomhined  ozyd  of  iron.  (5) 
Jberiie  STanberg  (CEfy.  Ak.  Stockh.,  L  219, 1844),  from  Montalyan,  near  Toledo,  Spain,  is  the  same 
mineral  in  characters ;  H.=2'6 ;  G.=2-89.  Both  are  a  result  of  the  alteration  of  iolite,  and  are 
between  pinite  and  faiilunUe  (p.  484)  in  composition. 

Analyses:  1,  2,  Rammelsberg  (3d  SuppL,  94,  Min.  Ch.,  835);  3-5,  Marignac(J.  Pharm.  Gh.,  Ill 
xii  160);  6,  Bammelsberg  (Min.  Gh.,  836);  7,  A.  Streng  (B.  H.  Ztg.,  xx.  266);  8,  Stromeyer  (GeL 
Anz.  Gott.,  iU.  199S,  1819);  9,  Pfaff  (Schw.  J.,  xl7.  103,  1825);  10,  v.  Hauer  (Jahrb.  G.  Reichs., 
1864^  76);  11,  G.  J.  Brush  (Am.  J.  ScL,  H.  xxvi.  64);  12,  John  (Chem.  Unt,  L  171);  13,  Marig. 
nac  (L  a);  14^  y.  Hauer  (L  a,  1853,  147);  15,  (Ellaoher  (Z8,  Ferdinandeums,  1844,  2);  16,  T.  & 
Hunt  (Rep.  G.  Can.,  1863,  483);  17,  R  W.  Root  (Am.  J.  ScL,  U.  xlv.  47);  18,  19,  Smith  A  Brush 
(Am.  J.  Sci.,  n.  xvL  50);  20-28,  T.  Q.  Hunt  (Rep.  G.  Can.,  1852,  96,  1863,  484);  24,  Fellenberg 
(Ber.  Nat.  Ges.  Berne,  1866);  25,  A.  Knop  (Jahrb.  Min.,  1859,  558);  26,  28,  A.  Svanbeig 
(Fogg.,  Uy.  269,  Ak.  R  Stockh.,  1840);  27,  A.  Erdmann  (Ak.  H.  Stockh.,  1848);  29,  30,  Lehunt 
&  Blythe  (Thomson's  Min.,  i  830);  31,  Mallet  (Ramm.  5th  Suppl.  148);  82,  83,  J.  A.  Galbraith 
(J.  G.  Soc  Dublin,  yi.  165) ;  84,  A.  Streng  (1.  c.) ;  86,  Seidel  (Boschr.  Baden,  Oarlsruhe.  55, 1861); 
36,  Rammelsberg  (Fogg.,  Ixil  152);  37,  Karafiat  (Pogg.,  IxxYiiL  575);  38,  Yauquelin  (Ann.  de 
Oh.,  xlix.  88);  39,  40,  Klaproth  (Beitr.,  y.  19,  21);  41,  John  (Chem.  Unt,  L  128);  42,  Thoreld 
(Act  Soc.  Set.  Fenn.,  iil  815);  43,  Nessler  (Beschr.  Baden,  Oarlsruhe,  32,  1861,  Jahresb.,  1861); 
44,  John  (Ann.  PhU.,  Iy.  214) ;  45,  y.  Kobell  (J.  pr.  Ch.,  ii  295) ;  46,  John  (Chem.  Unt,  L  c.) ;  47, 
Krieg  (Ramm.  Min.  Gh.,  576);  48,  Herget  (Jahresb.,  1868,  822): 
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3*48   

1-47  0-48 
0*72  5-56 

2 


:»a     &      fi 


0*40 
1*07 
0-46 
0-95 
1*78 

0*16 


0-88 
8-00 
0-92 
2*79 
0-42 
0-89 
2-48 
3*60 


200 

-  5-90  0-77 
Si 


6-52  7*80=99-42  Ramiu. 

10-74  3-83=102-13  Ramm. 

9-00  6*46 =100  Marignac. 

7-89  5-39=  100  Marignac. 

9*05  6-03=100  Marignaa 

9-14  4-27,  Mn  0-11  =  100-03  R 

7*23  9-0-2  (with  C)=99-72  & 

6-20  4*89,  An  1-15=96*71  S. 

6*5  5*6=98-0  Pfair. 

4-84  6*82=98*64  Hauer.    p. 

8-21  6-97,  Oa  C  0-32=100*28 

6-00=99-78  John. 

9*90  5-O6 = 1 00- 1 9  Marignaa 

6-i5  [4*76]=10l03  Hauer. 

8-07  4-70=9901  (Ellacher. 

9-30  5-43=99*55  Hunt 

8-78  6*09=tf9*43  Root 

6-87  6*88,  An  0-30=99-94 
Smith  ft  Brush. 
tr.     11-68    6-30=98-88  S.  A  B. 

2-35     5*16  7*14=99*81  Hunt 

1-53     4-49  8*40=99-53  Hunt 

0*63     8*10  5-36=98-99  Hunt 

undet.  6-50  Hunt 

0*49     9-68  6-26=100*99  Fellenberg. 

5*86  4*19=101*40  Knop. 

6-73  5-29,  Mn  0-80=99*22  & 

6-93  4-62,  »u  0-19=99*66  B. 

6*68  6-53,  An  0-19=99-4-*  & 

6-72  10-00=100-43  Lehunt 

606  10-00,  An  1-26=99-80  B. 

4-94  8*67,  Li  0-46=99*92  M. 

4-8 1  7-58=98-54  Galbraith. 

6*71  8-03=98  42  Galbraith. 

9-74  6-2^=99-86  Streng. 

5*l-i  5-84=97-44  Seidel 

-  6-35  5*48=99-97  Ramm. 
10*20  5-10  Karallat 

-  7  5      =100  Yauquelin. 

-  6-25  4*00=99*60  Klaprotti 

-  7-0  3-0=98-5  Klaproth. 

-  5*25  5*00=100  John. 
4-46  5-77,  An  0-82=99*49  I 


1*60 

0*67 
tr. 


0-95 
0-60 
0-12 
8-66 


0-45 
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ft       £1     Fe 

te    iig     Oh 

JTa 

t 

d 

43.  Iteden,  OdaOe 

68-69  22-89   

4-09  0-22   

1-14 

4-94 

8-30-100*2Y  Mossier 

44.  Uchsenkopf 

66-00  80-00  100 

1-76 

6-26 

6-60=99*60  John. 

45.  Tamsweg,  Oneasin 

62-62  30-88   

0-80  3  82   

— . 

6-38 

4-60=9900  KobelL 

46.  Sazonj 

47.  Schlackenvald,  LUh. 

61-50  32-60  

1.68   800 

6-00 

613,   Mn  012=99-83  J 

52-40  81-94  1-28 

1-44   

H3 

641 

6-00=9916  Krieg, 

48.  Ems,  Nassau,  fp-een 

58-16  88-66   

0-lT  0-21 

[4-TO] 

8-21=100  HeigeU 

In  ft  so-called  jprntVotd  gchist  of  the  valley  of  BaibI,  applo-grecn  in  oolor,  Tschennak  found  (Ber. 
Ak.  Wien,  liL  448) :  Si  62-0,  Xl  18-1,  fo  4-1,  Mg  1-6,  Ca  1-5,  ]?Ta  I'O,  fc  4-1,  fl  6-2,  C  0-4=99. 
There  is  a  large  exoess  of  silica,  which  may  be  due  to  free  silica^  if  the  rook  is  not  ratber  a 
flffXtphyUUe  achiet 

A  pinite-like  mineral  from  the  phylUte  of  Petit-Coeur  hi  the  Tarentaise,  Savoy,  afforded  X, 
TerreU  (0.  R.,  llii  120)  Si  60-00,  3tl  36-45,  Pe  0-37,  Ca,  Ag  0-46,  £  6-01,  Sa  fr.,  P  ir^  fi  7-96= 
100*24.    The  composition  is  the  same  witii  that  of  the  containing  schist 

Gmelin  obtained  ^stn.  Arch.,  i  226)  for  the  Auvergne  pinite,  Si  65-96,  £l  25-48,  etc. ;  but 
the  later  analyses  (Nos.  5,  6,  above)  show  that  his  results  are  erroneous.  The  Neustadt  red 
pmite  is  an  anhydrous  mineral;  it  gave  Fidnus  (Schw.  J.,  xrvL  280)  Si  64*6,  £l  23-6,  ]^e  7-8,  Sin 
1-6,  ]i[gO-8,  &  11*2,  ^  1-2=100-8;  and  MassaUn  (Trommsdorff's  N.  J.,  iv.  2,  324)  Si  46-0,  & 
80t),Pe  12*6,  fc  12-4=100. 

The  following  are  analyses  of  giganioHte  and  iberite:  1,  Wachtmeister  (Pogg-i  zlv.  668);  2, 
Marignac  (J.  Pharm.  Oh.,  IIL  ziL  160,  Ramm.  Mm.  Ch.,  836);  8,  Komonen  (Nord.  Beskrifh.  SliiL 
Min.,  161);  4,  Norlin  (CEfr.  Ak.  Stockh.,  1844,  219): 

Si        Si        Fe      Ibi  %  Ca  ffa  &  ]9[ 

1.  Tamela,  O^^ant       46*27  2510  15-60  0*89  3*80     120  2^0  600, F  6-.,  Waohtm. 

a.        "  "  42-59  26-62  16-78  0*95  2*68     086  6*44  6-89=100-71  Mar. 

8.        "  "  46-5  26-7  13*8  0*9  24       68  6-2=101-3  Komon. 

4.  Montalvan, /ftarito  40-90  30*74  1718  1-33  0-80  0*40  004  4-57  6*57 =101*63 Norlin. 

Pyr.,  etc. — ^In  the  closed  tube  gives  off  water,  which  frequently  reacts  alkaline.  B  B.  some 
varieties  fuse  easily  with  intumescence,  while  others  frise  quietly  and  ^th  more  dii&culty.  Ap- 
preciably attacked  by  strong  muriatic  acid. 

Obs. — Gieseckite  has  been  attributed  by  many  authors  to  the  alteration  of  nephelite  (elaMlite). 
Plsanl  (0.  R,  IxiL  18*24)  has  found  the  latter  mineral  from  Brevig,  Norway,  partly  altered  to  a 
bride-red  material  which  is  true  gieseckite  in  nature  and  composition.  On  the  same  spedmen  is 
found  true  translucent  elseolite,  affording  only  1*3  p.  &  of  water  on  calcination,  and  entirely  solu- 
ble in  dilute  adds;  by  the  side  of  this,  red  spots  where  alteration  has  commenced;  and 
beyond,  the  mineral  changed  to  a  brick-red  uniibrm  material,  mostly  opaque,  with  some  trans* 
lucent  spots  of  unaltered  eUbolite.  This  red  material  afforded  6-9  p.  a  of  water,  and  dissolved 
only  partially  in  dilute  nitric  add,  leaving  an  abundant  red  deposit  On  separating  the  insoluble 
portion  by  treatment  with  cold  dilute  nitric  add,  this  afforded,  on  analysis.  Si  46-96,  Si  34*66, 9e 
1-86,  fig  0*58,  Ca  0*68,  ^a,  Li  0-71,  &  8-71,  ti  6-58=99-72,  thus  showing  that^  besides  taking  up 
water,  tibe  soda  of  the  elieolite  had  been  replaced  almost  wholly  by  potash. 

423A.  NeuroUie  Thomson  (Min.,  L  364,  1886)  is  greenish-yellow,  imperfectly  foliated  in  textore^ 
consisting  of  thm  fibres  of  some  breadth  but  rather  obscure,  but  "not  the  least  appearanoe  of 
crystallization."  H.=4-26.  6. =2  476.  B.B.  whitens,  but  does  not  fuse.  Composition,  accord- 
ing to  Thomson,  Si  73*()0,  Xl  17-35,  Pe  040,  jSlg  1-50,  Ca  3-26,  fl 4-30=99*8.  From  Stanstead, 
Lower  Canada.  It  has  been  doubtful  what  mineral  Dr.  Thomson  had  in  hand  in  making  his 
description.  But  according  to  T.  S.  Hunt  (Bep.  G.  Can.,  1863,  485),  neuroKte  is  a  quartzose  vari- 
ety of  woodlike  agalmatolite.    His  antdysis  afforded  (L  a) : 


Si 

£1 

n 

% 

&>.& 

tt 

60-30 

82-60 

tr. 

1-ao 

tOMM. 

6-60 

It  occurs  at  Stanstead,  forming  a  belt  150  feet  wide;  in  some  places  granular  and  nearly  pure, 
m  others  schistose  and  containing  quartz.  A  thin  layer  has  a  banded  structure,  ligneous  in  ap> 
pearance,  with  a  shiny  satin  lustre.  It  is  translucent^  of  a  wax  or  amber>yellow  color ;  feel 
onotuotts. 

4i3B.  A  mineral  near  pinite  m  composition  has  been  described  by  Desdoiaeanx  (BulL  Q,  Soa,  JX 
uii.  26).  it  oocurs  in  rounded  grains,  of  a  waxy  structure  and  greenish  oolor,  distributed  in  the 
anl^ydrite  of  Modane.   Thin  plates  without  double  refraction,  according  to  Doodoieoaux.    H*=^-t! 
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0.=:2'M.    Yields  water  ia  dosed  tabe.    B«B.  fiises  with  intoineeoenoe  to  a  while  enameL 
Scaioely  aUadced  by  muriatic  add.    Piaani  obtained  (Bull  G.  8oa,  L  c): 

Si 48-20     Xll9'70     ]fe3-38     Ag  12-80     Ca  1*64      ^  ^a,  li (by  loss)  7*22     £[7<06=10a 

423.  OATASPZLITB.    Eataaplit  IgMrom,  (Etv.  Ak.  Stookh.,  1867,  14. 

PBendomorphouB  after  iolite,  and  presenting  its  forms. 
H.=2'5.    Lustre  pearly.     Color  ash-gray.    Subtranslncent 

Oomiw— Near  i^te.  0.  ratio  for  ft,  fi,  Si,  fi=:3:  5:  8: 1;  (|&'+f  Xl)*a'+f  &  Ana^ 
da:  IgdatrdmOLa): 

6140-06       Si,  with  some  9e,  28-96        ttg8'20        Ca7*48        fra6'26       &  6*90       ign.  8*32 

a.  J.  Bmah  found  in  a  pale  greenish  pagodite  firom  Ohina  (prir.  contrib.)  Si  41*60,  £1,  with  litOa 
Pe,  81*80,  Mg  12-26,  ]^a  0*60,  &  6*42,  ^  7*60=99*67,  approaching  the  above,  but  affording  the 
0.  ratio  8:6:9:  3=1 :  2  :  3 :  1.  IgelstrSm  obtained  but  1  p.  a  of  water  in  one  trial,  and  in  hit 
formula  makes  the  cataspilite  anhydrous. 

Pyr^  etc.— Fuses  on  charcoal  rather  easily  to  an  enamd*like  bead.  Deoomposed  by  muriatio 
acid,  with  a  separation  of  flooculent  silica.  ^ 

Obs. — From  a  gray  chlorite  rook  at  Longban,  in  wermland,  Sweden,  distributed  through  it  in 
druses  as  large  as  peas.    Named  from  KmrwtiX&lta^  in  allusion  to  this  mode  of  occurrence. 

424.  BZHABITB.    AgalmatoUth  (fr.  Betzbanya)  iTotdL,  Ber.  ICn.  d.  k.  k.  Hofk.,  Wien,  1848. 
BUiarit  £  F,  Feten,  Ber.  Ak.  Wien,  xlir.  182, 186L 

Massive ;  fine  granular  or  microcrystalline. 

H.=2'5.  G.= 2-737,  yellow  var.  Lustre  greasy,  inclined  to  pearly. 
Color  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-green,  leek-green. 
Translucent  to  hardly  subtranslncent.  Feel  a  little  greasy.  Optically 
doubly  refracting. 

Oomp.— O.  ratio  for  ft,  fi,  Si,  d=2 :  1 :  3  :  K^nearly;  whence  (}(&g;  Ca)*+i£l)*Si'+li£L 
Analysis:  Solt^ss  (L  a),  after  removing  4*68  Oa  C: 

Si 
41*74 

Pyr.,  etc. — ^In  the  tube  yields  water.    B.B.  infbdble  (the  green  yar.)^  or  only  Aising  on  the 
thinnest  edges  (yellow). 
Obs. — Occurs  imbedded  in  a  fine  granular  limestone  In  the  Biharberg,  near  Betsbanya. 

426.  PAIaAOONITB.  Palagonit  Sartorius  v,  WaUerOiattsen^  Subm.  Yulk.  Ausbr.  Yal  di  Noto^ 
etCL,  Gott,  1846 ;  Yulk.  Gest,  1868.  Bnnsen,  Ann.  Ch.  Fharm.,  Ixl  266,  1847,  Pogg^  lyrriii, 
210, 1861.    Melimhydrit  A  KnmtM,  Yerh.  nat  Yer.  Bonn,  zvi.  164, 1869. 

Amorphous.  In  CTains  and  fragments  aggregated  into  a  tufa-like  rock, 
or  as  a  constituent  of  tufa  or  volcanic  conglomerate. 

H.=4— 5.  G=2'4— 2*7 ;  1'82,  melanhydrite.  Lustre  vitreous  or  greasy, 
or  like  pitchstone.  Color  amber-yellow,  yellowish-brown,  colophonite- 
brown,  garnet-red,  blackish,  black.     Stredc  yellowish,  brownish-yellow. 

Oomp.— O.  ratio  for  ]ft,fi,  Si,  fi=l  :  2  :4  :n;  and  for  bases  and  silica  3  :  4,  as  in  phiit^  kaOi 
linitft,  and  eerpentine,  to  which  species  the  mineral  is  therefore  related.  Formula  (f  (ft',  I^B,  Si) 
+i  HT  Si*+n  aq.  Has  been  regarded  by  Bnnsen  a  combination  of  unisilicates  fi'Si'+n  i 
and  bisnioates  (ft*)  Si'+naq,  who  writes  for  the  palagonite  of  loaland  the  fonnulaft'Si' ^f 
•l-»aq;  and  Ibr  that  of  the  Galapagos,  2ft*Si*-hfi'Si*+fia<t 


Sl 

Fe 
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Ca 

»• 
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£[ 

18-47 

tr. 

%i-n 

A-Vt 

tr. 

4-8« 

4-46=97-»2. 
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AnaljaeB  by  ▼.  Waltenhausen  (1.  a) ;  means  of  results  alter  gangae  exdnded: 


Si 

^ 

Ve 

fig 

Oa 

ffa 

a 

ft 

L 

1.  Krisnvik 

40-68 

14-69 

14-24 

7-65 

6-96 

1-84 

0-46 

13-60 

n. 

2.  Heda 

40-76 

8-42 

17-99 

4-64 

8-64 

0-62 

0-44 

18-60 

8.  UtA 

42*28 

11-14 

16-71 

6-39 

6*68 



1*80 

16-00 

4.  Val  di  Noto 

38-69 

13-61 

14-61 

6-13 

838 

1-07 

1-36 

16-26 

in. 

6.  Galapagos 

38-07 

13-03 

9-99 

6-68 

7-64 

0-70 

0-94 

2816 

6.          " 

36-94 

11-66 

10-71 

6-28 

7-96 

0-66 

0-78 

26-28 

IV. 

1.  Sudafell 

41-46 

10-91 

18-12 

4-80 

8-64 

0-64 

0*40 

14-49 

8.  Val  dl  Koto 

41-26 

8-60 

26-32 

4-84 

6-69 

1-06 

0-64 

12-79 

V. 

9. 

40-86 

1007 

20-64 

S-28 

4*46 

8-99 

1-10 

16-70 

VI.  10.          " 

84-99 

6-02 

20-60 

11-02 

608 

0-92 

093 

19-64 

Waltorshausen  calculates  for  chrysolite,  and  sometimes  carbonate  of  lime,  present  as  impmity 
and  gives  the  following  for  the  correct  composition  under  the  aboye  types,  L  to  VL,  to  which  bt 
assigns  the  names  and  formulas  annexed.    The  compounds  are  mainly  hypothetical: 

ft 
1216=&»5iM  2fiSi+6ft. 
17-67=     "  *    +9fl. 

23-26=ft»gl+2fiSi+12ft. 
12-84=flSiH-fi5i+3ft 
16-98=    "         "    +4ft. 
1816=ft,5iH-fi§i+6ft. 
14-22=&»gi+3fiSiH-9ft. 


Si 

£1 

Fe 

fig 

Oa 

iS^a 

& 

I.  PdlagonUe 

41-90 

12-72 

16-74 

6-86 

6-71 

1-92 

0-99 

II. 

40-62 

11-03 

15-86 

6-44 

7-28 

0-62 

1-63 

in. 

38-96 

12-76 

10-71 

6-63 

6-96 

0-66 

0-90 

IV.  Korite 

44-07 

12-00 

19-47 

4-95 

5*68 

0-70 

0-44 

V.  EybUte 

40-86 

10-22 

20-68 

2-61 

4-53 

4-06 

1-12 

VL  NotiU 

36-96 

6-86 

21-66  11-64 

3-26 

0-97 

0-99 

VIL  Trinacrite 

81-82 

6-26 

33-96 

4-67 

2-67 

4-19 

3-42 

The  Trinaoriie  is  dull  brown,  and  deavablo  or  micaceous,  and  is  mixed  with  his  hypothetkstf 
SiderosUicite,  a  hydrous  silicate  of  sesquioxyd  of  iron  and  alumina. 
The  following  are  Bunsen's  results— gangue  excluded  (loa  cit,  and  Bamm.  Min.  Gh.,  865): 


Si  £1 

1.  Iceland  39-01  11-60 

2.  "  40-74  8-42 

3.  "  89-82  11-88 

4.  "  41-28  11-03 
6.       "  40-80  14-46 

6.  "  39-08  8-69 

7.  "  41-80  13-61 

8.  "  42-29  11-16 

9.  Galapagos  86-96  1166 

10.  "  88-07  13-03 

11.  -  88-72  11-60 

12.  Cape  Verdes  86*76  11-76 

13.  Limburg,  yw.^  bnh,  48'96  9*94 

14.  Honnef,  ife/anAy<2r.  41*63  18*72 


ft 
17-80 
18-60 
19-34 
17-36  ^ 
13-60,  P  0-44 
18-66 
11-16 
15-99 
26-24 
28-13 
20-36 
19-95 
20-68 
20-71  Wade 


Pyr.,  etc. — ^Yields  water.  B.B.  fuses  easily  to  a  black  magnetic  glass.  Decomposed  by  muri- 
atic add  with  gelatinization. 

Obs. — ^Tufas  are  formed  through  the  action  of  waters,  and  often  that  of  heated  waters  or  steam 
accompanying  an  eruption  of  lavas,  on  the  granulated  volcanic  rock,  or  volcanic  sand ;  and  in  the 
process  tho  protoxjd  of  iron  of  the  pyroxene  of  the  rock  becomes  more  or  less  completely 
changed  to  sesquioxyd,  and  water  is  taken  up,  and  so  the  palagonite  is  produced.  As  the  volcanic 
rock  is  made  up  generally  of  pyroxene  and  a  i'eldspar  always  in  very  variable  proportions, 
uniformity  in  such  resulto  of  alteration  is  not  possible. 

Bunsen  observes  that  palagonite  is  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azores, 
'  Canaries,  Gape  Verdes,  Tortugas,  and  probably  also  of  those  of  Uie  Padfic  Islands.  MUanhydriU 
(anal  14,  by  Wackemagel,  L  c.,  and  Ramm.  Mm.  Ch.)  is  velvet-black  to  brownish-bladE,  and  occurs 
in  irregular  nodules  in  a  decomposed  wacke  at  Schmelzerthal  near  Honne^  on  the  Bhine. 

Vamed  palagonite  ftom  Palagonia,  one  of  ite  localities  in  Sidly. 

426.  FAHIiUNim.    Fahlauit  (fr.  Fahluu)  Hinnger,  Min.-Geogr.   Sverige,  22,  1808.     TA 
oiasli  (ft.  lb.)  J.  F.  L.  Eaumamn^  Moll's  Efem^  iv.  896,  1808.  Hydrous  iolite  (fr.  Abo)  v.  Bim» 
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iiMTfj  Ak.  H.  BtodklL,  166,  1827.  Aoralit  (ib.)  v.  Bonsd,  HydiouB  Tolite,  Bonsdorfflte,  Thamg,, 
Ifin^  L  278,  328,  1836.  Baumit  (from  Raomo,  Fin).)  t;.  Bcmsdorff.  Weissit  (fr.  Fahlan)  TTodUi 
meisler,  Ak.  H.  Stockh.,  1827.  Eemarkit  A.  Erdmann,  Ak.  H.  Stockh.,  188,  1840.  Praseo- 
Ute  (fr.  BrSkke)  JSrdmann,  ib.  Chlorophjllite  (fr.  Unity,  ICe.)  0.  T.  Jackaon,  Bep.  a.  N.  Hamp^ 
152, 1841,  Am.  J.  Sd.,  zli.  857,  1841.  Peplollt  (Ar.  Bamsberg,  SwecL)  CarUaon,  (Efv.  Ak.  SU)ckh., 
241,  1857.  Fyrargillit  (fr.  Helsingfon)  K  NbrcL,  Jahresb.,  zii.  1832,  174.  PolyohroiHth 
TTei&ye,  Jahrb.  Min.,  1848,  289.    AspasioUt  Scheerer,  Pogg.,  Izyiii  828,  1846. 

In  six-  to  twelve-sided  prisms,  but  derived  from  pseudomorphism  after 
lolite.     Cleavage :  basal  sometimes  perlect. 

H.=3'5— 5.  G.=2'6— 2*8.  Lustre  of  surface  of  basal  cleavage  pearly 
to  waxy,  glimmering.  Color  grayish-ffreen,  to  greenish-brown,  olive-  or 
oil-green ;  sometimes  blackish-green  to  black ;   streak  colorless. 

Var. — ^This  Bpecios  is  a  reauU  of  alteration;  and  oonsidorable  yariation  in  the  results  of 
analyses  should  be  expected.  The  ciTStalline  form  is  that  of  the  original  iolite,  while  the  basal 
deavage  when  distinct  is  that  of  the  new  species  fahlunite. 

1.  Tridasiie  and  faJdunite  were  from  the  same  locality,  Fahlun,  Sweden.  The  mineral  has  the 
above  characters.  BonsdarffUe  and  auralitc  are  BonsdorfiTs  Hydrous  iolite^  from  Abo,  Finland,  and 
identical  with  fahlnnite.  The  name  tridasite  alludes  to  thrtt  cleavages^  and  is  therefore  bad,  as 
they  are  not  deayagcs  of  the  species,  but  in  part  of  the  original  iolite.  FahluniU  dates  from  the 
same  year. 

EamarkiU  is  fahlunite.  Color  grayish-green  to  whitish,  with  a  greasy  lustre.  6. =2-7 09; 
BL=3'5.  iff)  PttueoliU  is  similar  from  firakke,  near  Brevig,  in  granite.  H.=:3*5;  G.=2'754. 
(c)  Ravmile^  from  Baumo  in  Finland,  is  of  like  nature  and  origin,  according  to  A.  £.  Nor- 
denskiold  (Beskrifb.  FlnL  Min.),  although  analysis  gives  a  somewhat  different  constitution. 
{d)  (MfropkyUiU  from  Unity,  Maine,  is  like  fahlunite  in  composition,  eta ;  H.  on  base  of 
pri9ms=l'5-'3 ;  G.=2*706.  Named  from  x^^f»^h  fff^^  sud  ^iX\op^  lec^f.  (e)  Pq^loUie  from  Bams- 
borg,  Sweden,  has  the  composition  essentially  and  form  of  esmarkite;  Gr. =2-68— 2*75. 

2.  PyrarffiUite  is  near  fahlunite,  and  probably  essentially  the  same,  though  containing  more 
water  and  less  of  protoxyd  bases.  Form  the  same,  but  deavage  not  distinct ;  color  blackish, 
bluish,  llYor-brown,  or  in  port  dull-red;  H.=3*6;  G.=2'6:  lustre  weak  resinous.  It  is  from 
granite  near  Helsingfurs,  Finland.    Bischof  has  shown  that  it  is  only  altered  iolite. 

3.  FolychrailiU  has  been  referred  here.  It  occurs  in  six-sided  prisms  of  liO^,  without  distinct 
cleavage.  H.=3— 3*6 ;  lustre  greasy;  color  blue  and  green  of  different  shades,  and  also  brown 
and  brick-red.    Occurs  in  gneiss  at  Kragerue,  Norway. 

4.  Aapasiolite  occurs  in  prisms  like  those  of  fahlunite,  but  with  the  deayage  less  distinct ;  H.= 
3-~3'5;  0.=2'764;  color  green  to  greenish-gray,  douded  with  brown  or  red.  It  is  from  Kra- 
geroe,  Norway,  with  iolite  in  quartz. 

Huronite  Thomson  (Min.,  I  384,  1836).  Considered  an  altered  mineral  near  fahlunite,  by  T.  S. 
Hunt  Occurs  in  spherical  masses  in  homblendic  boulders  in  tiie  vicinity  of  Lake  Huron.  Struo* 
ture  partly  in  imperfect  folia,  and  partly  granular.  H.=3— 3*6;  G.=2-86;  lustre  waxy  to  pearly; 
color  light  yellowish-green ;  subtranslucent.  Weissite  Waditmeister,  is  like  fahlunite  in  most  of 
its  characters,  but  differs  in  composition,  and  may  belong  elsewhere.  Occurs  of  bluish  and  green 
colors  at  Fahlnn,  in  masses  as  large  as  hazel-nuts,  in  chlorite. 

Oomp.— 0.  ratio  for  R, «,  Si,  ]ft=  I  :  3 :  6  :  1 ;  whence  the  formula(|  (It,  ]ft)»+  i  (Xl,  Ve)f  Si",  the 
water  being  basic,  and  entering,  as  already  suggested,  to  make  up  the  defidency  of  bases  in  the 
unisilicate.  In  some  kinds,  the  same  with  the  addition  of  £L  The  0.  ratio  of  iolite,  the  original 
of  the  spedes,  is  1 :  3  :  5. 

Analyses:  1,  Hisinger  (Afh.,  iv.  210);  2,  3,  Trolle  Wachtmeister (Ak.  H.  Stockh.,  1827,  213); 
4,  Bonsdorff  (Ak.  H.  Slockh.,  1827) ;  5,  Malmgren  (Arppe*s  Finsk.  Min.,  1861,  686,  Verb.  Min, 
St  Pet,  1802.  152);  6,  Erdmann  (Jahresb.  1841,  174);  7,  0.  T.  Jackson  (Rop.  G.  N.  H.,  1844» 
184);  8,  Bammelsberg  (Min.  Ch.,  833);  9,  ErJmann  (l  c.);  10,  J.  Staudinger  (Bonsdorff,  I  a) 
11,  Oarlsson,  Amark  and  Sieurin  (L  a) ;  12,  Nordenskiold  (L  c.);  13,  Scheeror  (Fogg.,  IxviiL  323) 
14^  Wachtmeister  (Ak.  H.  Stockh.,  1827): 

ftg    Oa      &      d 

2-97 18-60=9543  Hisinget 

6-75    1-86    1-98  9*85,  F  /r.=  100-23  W 
604   0-96    1-38  8-66= 101 -79  W. 

9 11=100  B. 

4*73  1-78    1*60  10*44-100-11  '. 
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6.  Brerig,  Unnarh 

7.  Unitr,  CKloroph. 

8.  "  " 

9.  BrSkke,  iViai. 


46-97  82-08 

45-20  27*60 
46-81  26-17 
40-94  28-79 


{"e  An  &g 

8-83  0-41  10-82 

8-24  4-08  9-60 

9e  10*99  (r,  10*91 

"    7-40  0-32  18-73 


Ca      & 


ID.  Raumo,  RaumdU         48-00  1900 

11.  Ramsbeig,  i^9i/.    (})  46*96  30-61 

12.  HeUingfora,  Pyrarg,  43*93  28*93 
18.  Krageroe,  Atpaa,  60*40  32'38 
14.  Eahlim,  WaagiU         69-69  21*70 


"  19*20 
6-77  . 
5-30 
2*34 


12-65 
7-99 
2-90' 
8-01 


1*43   0*63    8-99 


With  MOM  Ha  0. 


0-68 

0-50 

1-05 

4-10 

6-49,  da,  ^^  do,  0^ 
Ti  0-46=98*66  Srdmanv 

8  60,   P<r.=98-82J. 

6*70=100-66  Ramm. 

7*88,  Ca,  ti,  Ou,  ^l>,  Oc 
0*60=99-06  A.  Erdmann. 

6*00=99.76  Standinger. 

8*30=100*02  CarlsaoiL 
15'47,*a  1*86=99-43  N. 

6-73=99-86  Soheerer. 

8  20,  ^a  0-68,  2a  0*30 

=100-72  Waditmeiater. 


In  pciyehroUiie  Dahl  found  (1-  o.)  Si  62,  £l  37,  9e  8,  "Ag  7,  Oa  1,  ft  I ;  and  Scheerer  obtained 
aboat  6  p.  a  of  water.  The  huronite  afforded  Thomson  (L  c.)  Si  45*80,  ^  38-92,  te  4*32,  Ca  8*04^ 
Jdg  1*72,  "5.  4*16=97-9(1 ;  it  is  stated  to  be  infusible  and  not  attacked  by  adds. 

An  ash-gray  mineral  from  Potton,  Oaneda  East,  as  analyzed  by  Tennant,  is  near  weissite  in  com* 
position.  Tennant  obtained  (Bee.  Gen.  Sd.,  ill  339)  &i  5605,  H  22*60,  ^e  12*60,  ita  tr^  Ag  6*70^ 
Ca  1-40, 1Q[  2*25=99-60;  and  gives  H.=r76,  a.=2*8263.  T.  &  Hunt  says  it  is  probab^  only  a 
rock,  and  not  a  mineral  spedes,  as  he  judges  from  a  specimen  he  has  seen  so  labelled  (private  com* 
munication). 

Gigant^ite  and  Iherite  much  resemble  fahlunite,  and  like  it  are  results  of  the  alteration  of  ioUt^ 
occurring  in  large  six  to  twelve-sided  crystals.  But  they  contain  potash,  and  are  therefore  r6> 
lated  in  composition  to  plnite,  of  which  they  seem  to  be  impure  varieties.    See  under  Pmn. 

Pyr.,  etc.— Yields  water.  B.B.  (Vises  to  a  white  blebby  glass.  Not  acted  upon  by  adds. 
Fyrargillite  is  difficultly  Audble,  but  is  completely  decomposed  by  muriatic  add. 


427.  GBOPPITE.    Svanberg,  (Efr.  Ak.  Stodch.,  liL  H  1^^ 

Orystalline,  with  one  distinct  deavage  affording  a  broad  deavage  surface,  and  two  others  less 
distinct 

H.=2-6.  G.=2*78.  *Thin  splinters  transluoent  Oolor  ro8e>red  to  brownish-red.  Streak 
paler.    Fracture  splintery. 

0.  ratio  for  &,  fi,  Si,  tL=2 :  8  :  6 :  2,  whence^  if  half  the  water  be  basic^  (i(£[*,  &^+i(Sl, 
fe))'  Si'+ £L    Analysis  by  Svanberg: 

Si        Si      Fe      Ag      Oa       fTa      &       fi[ 
4601    22-66    8*06    12*28    4*66    0*22    6*23    7*11,  undissolved  0-18=100-13. 

Ptb.— In  a  matrass  yields  water.    B.B.  whitens,  and  on  thin  edges  shows  only  indpient  Aiilon» 
Bvanberg's  formula  is  the  same  as  for  ottrelite. 
From  a  limestane  at  Gropptorp  in  Sweden. 

428.  VOZaTrm.  E.  R  Schmd,  Pogg.,  zcviL  108,  1866.  Bastolyte  Slup^  Wjl,  1867,  Append, 
p.  vi,  and  Am.  J.  Sd.,  XL  zziv.  128. 

In  small  crystals  and  scales,  mica-like  in  structure  and  aspect 
H.=2— 8.     G.=2'91.    Lustre  pearly.     Ck)lor  leek-green,  often  yellow- 
ish  or  brownish  from  alteration.    Thin  scales  translucent. 

Oo]np..-0.  ratio  for  &,fi,fli,d=l  :  1 :  2  : 1;  (ift'+iS)*Si"+8fir,orthesameastfaatofbi» 
lite  wi&  the  addition  of  water. 
Analyses:  1,  Bchmid  (L  c.) ;  2,  Pisanl  (0.  R.,  liv.  686,  Am.  J.  Set,  zzziy.  208): 


1.  Ehrenberg 

2.  Boitolifte 


Pyri  ato.— In  a  gbm  tnbe  yidda  wa*er, 


0-87=99*07  Sdimid. 
9*22=100-76  PinnS 


Tfoiiatea,  and  becomea  brown  and  melidlic 
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m  hurtre.  B.&  Aiaes  msiIt  to  a  black  glass,  with  the  reaction  of  iron.  Attacked  hy  wmiaXU 
acid,  gmog  a  yellow  solution,  and  the  insoluble  part  becomes  after  some  dajs  colorless. 

ObL— Voigtlte  oonstitates  the  mica  in  a  kind  of  graphic  granite  at  Ehrenberg  near  Dmenaii 
Baatoljie  is  in  ash-gray,  reddish,  and  bluish  laminie,  looking  like  an  altered  mica,  at  Monroe,  N.  Y. 
mixed  with  pyrite,  and  probably  formed  through  the  action  of  the  decomposing  pyrite  on  mica. 

Named  afler  Mr.  Yoigt,  director  of  the  mines  of  Saze- Weimar. 

Eukamptite  of  Kenngott  (p.  307)  is  a  similar  hydrous  biotite  with  less  water. 

Another  fh)m  Rio  Janeiro,  closely  related  to  the  above,  has  been  described  by  Kenngott  in  hit 
Uebersicht  for  1866  -67,  p.  80.  It  is  in  dull  green  short  prismatic  crystals,  in  granite.  Composi- 
tion, according  to  r.  Hauer  (L  o,\  Si  82-33,  M  20*47,  ^e  26-25,  lilg,  by  loss,  7'76,  Oa  0*65,  &  2'0% 
igiL  10-33. 

429.  affARGARODTTB.    Margarodit  Bc^JumO,  Ann.  Gh.  Phann.,  xM.  826, 1843. 

Like  mnscovite  or  common  mica  in  crystallization,  and  in  optical  and 
other  physical  characters,  except  nsnally  a  more  pearly  lustre,  and  the 
color  more  commonly  whitish  or  silvery. 

Oomp.~0.  ratio  mostly  1:6:9:2;  whence  the  formula J4 (ft*,  d*)+}Sl)*  Si*,  the  wate» 
being  basia  Sometimes  0.  ratio  1  :  9  :  12  :  2,  whence,  (i  (K^  d')+f  Si)'  Si";  but  this  diyi* 
slon  belongs  with  damourite,  if  the  two  are  distinguishable.  This  species  appears  to  be  often,  if 
not  always,  a  result  of  the  hydration  of  muscovite,  there  being  all  shades  of  gradation  between 
it  and  that  species.  Muscovite  has  the  0.  ratio  for  bases  and  silica  of  4  :  5,  or  nearly;  and  the 
deficiency  of  base  for  a  unisilicate  here  indicated  appears  to  be  the  source  of  its  tendency  to  tak€ 
ap  water,  the  water  passing  in  to  supply  it 

For  analyses  and  localities  see  under  Musgoyitb  (p  809). 

A  hydrous  mica,  accompanying  cyanite,  at  Litchfield,  Ct,  afibrded  Smith  ft  Brush  (Am  J.  Sd^ 
II.  XV.  210) Si  44-60,  Xl  36-23, 3Pe  1*34,  Hg  037,  Oa  0-60,  Sa  410,  fc  6*20,  fl  5-26,  Mn,  F  «r.= 
98-60.  It  is  a  aoda^iath  mica  intermediate  between  margarodite  and  paragonite;  0.  ratio 
1:7^:10:2;  6.=2'76. 

43a  DAMOXTBTTB.    Delesse,  Ann.  Gh.  Phys.,  JUL  zr.  248, 1846. 

An  aggregate  of  fine  scales,  mica-like  in  structure. 
H.=2— 3.    G.=:2'792.    Lustre  pearly.   Color  yellow  or  yellowish-white. 
Optic-axial  divergence  10  to  12  degrees,  Descl. 

Oomp.^A  hydroofl  potash-mica,  like  margarodite,  to  which  it  ia  closely  related.  0.  ratio  fat 
6yfi,&i,£;  1  :9:18:2. 

Anai^Bes :  1,  Belessa  (L  e.);  2,  Igelstrom  (B.  H.  Ztg.,  xxf. 


Si        21       Pe       &        £[ 

1.  Pontivy  46-22    37-85      tr.      11*20    6-26=99-62  Delesse. 

2.  Horrsjoberg      48*41    35*17    4*62    10*90    4  60,  ftg  l-40=rl00  IgelstrSm. 

It  is  the  gangne  of  cyanite  at  Pontivy  in  Brittany ;  and  the  same  at  Horrsjdberg,  Wennlan4 
Named  after  the  French  chemist  Damon  r. 

480 A.  SEBiCfTB  List  (Ann.  Ch.  PharoL,  IzzzL  257).  A  scaly  mhieral  from  a  silky  schist,  oconrw 
ring  at  Nerothal  near  Wiesbaden.  H.=l ;  G.= 2*897;  greenish  or  yellowish*white.  It  afforded 
list  Si4900,  M  23  65,  tf'e  807,  % 0*94,  Oa  0*63,  ^a  1*75,  £[  9*11,  £[  3*41, fi  189,  Bi F"  1-60=3 
100*14.    Supposed  to  be  near  damourite.    Named  from  its  silky  lustre. 

431.  PARAaONXni.    Paragonlt  Sdhafh&uUf  Ann.  Gh.  Pharm.,  xM.  884»  1843.    PregrattH 
L.  XMcneTf  Kenng.  tJeb.  1861,  53,  1862. 

Maseive,  Bometimes  consisting  distinctly  of  fine  scales ;  the  rock  slaty  os 
ichistose.    Cleavaee  of  scales  in  one  direction  eminent,  mica-like. 
H.=a-5-3.     G.=2-779,  paragonite,  Schaf hautl ;   2895,  pregrattito, 
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(EUacher.    Lustre  strong  pearly.     Color  yellowish,  ffrayisli,  grayish-whitai 
greenish,  light  apple-green.     Translucent ;  single  scales  transparent. 

Oomp.— A  hydrous  soda  mica.  0.  ratio  for  &,  fi^  Si,  &=1 : 9 :  12 :  2,  or  1 : 1  for  bases  and 
silica,  if  the  water  bo  made  basic.  Formula  (i(^',  ^a")+f  £l)*Si";  the  pregrattite  has  a  littla 
more  of  protozyd  bases,  the  0.  ratio  being  1 : 7-3  : 9  : 1  '7=3 :  22 :  27  : 5,  or  nearly. 

Analyses :  1,  SchafhauU  (1.  a);  2,  Bammelsberg  (ZS.  G.,  xiy.  761);  8,  (EDacher  (Eenng.  UobL. 
Lc): 

Si         £l       9e      Mg      Oa     f^a       £       a 

1.  FaragoniU    50*20    36-90      2*36     8'46     2-45=99-36  SchafhautL 

2.  "       (})  46-81    40*06       tr.      0-66     1*26    6*40     tr.      4*82=100  Bamm. 

B.  Ptegrame    44*65    40*41  ^e  0*84    0*37    0*52    7*06    1-71    5-04,  €r  0*10= 100*70  (EDacher. 

Pyr.— B.B.  the  paragonite  is  stated  to  be  invisible.  The  pregrattite  exfoliates  someirliat  Uks 
vermicuUte  (a  property  of  some  dinochlore  and  other  species),  and  becomes  milk-white  an  iha 


Dbfl. — Paragonite  constitutes  the  mass  of  the  rock  at  Monte  Gampione,  in  the  region  of  St 
Gothard,  containing  cyanite  and  staurotide,  caUed  paragonitic  or  talcoso  sdiist  The  rm^  also 
contains  garnet  and  blade  tourmaline.  Kamed  from  zapayto,  I  mialeaoL  The  pregrattite  is  &oe 
Pregratten  in  the  Pustenhal,  Tyrol 

A  Brevig  mica  afforded  Defirance  5  p.  a  of  soda,  but  with  much  less  silica  than  aboreu  8ee 
under  Lspidouelaks,  p.  307,  where  relations  to  other  Brevig  mica  are  stated,  that  tend  to  abov 
that  it  is  an  altered  mica. 

432.  BUPHTUilTXI.    SiUiman^  Jr.,  Am.  J.  Sd.,  H.  tUi.  881,  1840. 

Structure  as  in  mica,  but  laminee  not  as  easily  separable. 

H.=3-5-4-6.  G.=2-963-3-008,  Silliman ;  2-83,  Smith  &  Brush. 
Lustre  of  cleavage  surface  bright  pearly,  inclining  to  adamantine.  Coloi 
white  to  colorless ;  sides  faint  grayish  seargreen  or  whitish.  Transparent 
to  translucent;  at  times  opaque  or  nearhr  so.  Lamins  rather  brittla 
Biaxial ;  angle  between  the  optical  axes  71  J°,  Silliman. 

Oomp.— 0.  ratio  for  ft, fl,  Si,  fi=l :  8  :9.  2;  whence  (lft"  +  f  fi)*Si»+f  fi=,if  Ca:  S::Sa= 
8  :4:  11,  Silica  41*6,  alumina  42*3,  lime  1*5,  potash  8*2,  soda  6*9,  water  6*5=100.  Ana^jses: 
8mith  &  Brush  (Am.  J.  8cL,  XL  zy.  209) : 


Si 

Si 

te 

Ag 

Ca 

fra 

K 

a 

1. 

Umonville    40-29 

43f>0 

1-30 

0*62 

1-01 

6-16 

3-94 

600=100-82  Smith  k Bmdi 

2. 

*•             39-64 

42-40 

1-60 

0-70 

1*00 

616 

3*94 

6*08=99*52  Smith  k  Bniah. 

3. 

"             40-21 

41-60 

1*C0 

0-78 

1-88 

4-26 

3-26 

5-91  =99-29  Smith  k  Brush. 

4. 

"             40-96 

41*40 

130 

0-70 

1*11 

4-26 

8-26 

6-23=99*21  Smith  k  Brush. 

The  specimen  for  analysis  2  bj  Smith  k  Brush  was  from  the  original  one  described  by  SQIimaB. 
Their  results  show  that  the  earlier  analysis  of  Orooke  (Am.  J.  Scu,  II.  viiL  381)  and  those  of  Enii 
k  Garrett  (this  Min.,  3d  edit,  362,  1850)  are  erroneous.  Rmi's  and  Crooke*s  spedmens  were 
from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  k  Brush. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  exfoliates,  emits  a  strong  light,  and  in  the  focoept 
Aises  on  the  edges.    Gives  traces  of  fluorine. 

Obs.— Occurs  associated  with  tourmaline  and  corundum  at  UnionTille,  Delaware  Oo.,  Pla.  Tha 
impression  of  the  crystals  of  tourmaline  on  the  lateral  surface  of  the  euphyllite  leaves  a  very 
smooth,  hard-looking  surface.  Also  in  the  same  vicinity  in  aggregated  laminae^  or  scales,  oc 
compact  masses. 

Dr.  Smith  refers  here,  with  a  query,  a  mica  found  by  him  with  the  emery  of  Asia  IQnor,  whisk 
Afforded  him  the  following  results  (Am.  J.  Set,  XL  xi.  62,  xv.  210) : 

Si        Si  9e  Ag  Ca  ]Jt,Utt]e]Sra  fi 

1.  Gumuchdagh    42*80  40-61  1*30  tr.  8-01        undeL  6-6S 

2.  Kulah  43  62  38-10  8*60  0*25  0*68  7*88  1^-51 
8.  **  42*71  87-52  2-32  tr.  1*41  undeU  6*96 
4  ITcaria              42*60  37-45  1 70  1r,  0-68         9-76  1-20 
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11)«j  afford  the  meim  oxygen  ratio,  ezdnding  the  water,  1 :  10  :  12.  Hay  be  damaurUe,  A 
■imilar  whitish  mica,  from  Kewlin,  Pa.,  afforded  &  B.  Sharpies  Si  43,  M  40,  alk.  1  to  8  p.  a 

433.  CBLIiAOHXIRITB.    Margarite  from  Pfltschthal  CSllaeker^  Eenng.  tJehers.  1860, 49, 1862. 
(EUacherite  JMma,  Am.  J.  QcL,  II.  zliy.  266,  ISGt. 

in  cryBtaUine  Bcaies  or  laminsB ;  Btructiire  micaceous. 

6.=2'884:— 2*994.  Lustre  strong  pearly.  Color  ^ayish-white  to  white. 
In  thin  plates  traneparent.  Elastic.  Double  refraction  strong ;  optic-axial 
angle  in  the  air  79  21'  for  the  red  ray,  78°  45'  for  the  blue,  or  the  same  aa 
in  muscovite ;  Descl. 

Comp.— O.  ratio  for  ft,  S,  Si,  :A,  1 :4 :6: 1 ;  whence  the  formula,  if  fi  be  basic,  (k{tL\  £[^+ 
I  Si)'  Si*.  Bemarkable  for  the  presence  of  baryta.  Analyses :  1,  CEIlaoher  (L  c.) ;  2,  Eammels- 
berg  (ZaG.,xiy.  763): 

Si       £1       f'e      ]^e      &n     On      ftg     Ca      Ba      Sr      JTa       &       A 

1.  42-69     30*18     0-91     174    012     0'31     486     108     4-65     0*09     1-42     7-61     4-43=99-93  Ggl 

2.  48-07     32-79   1*86    0-31   2*90    0-28    6*91    undeL        4*26  Bamm. 

Obfl. — Occurs  near  Kemmat  in  Pfltschthal,  along  with  the  chlorite  analyzed  by  Hetzer  (p.  602;. 
The  locality  is  about  12  miles  in  a  direct  line  from  that  of  margarite  (p.  606). 

434.  OOOEErrB.     G.  J.  Brushy  Am.  J.  ScL,  IL  zlL  246,  1866. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermicularly 
buit     Often  as  a  coating. 

H.=2'5.  G.=2-70.  Lustre  pearly  on  plane  of  cleavage.  Color  white 
to  yellowish-green.    In  thin  scales  transparent.     Flexible,  inelastic. 

Comp.  0.  ratio  for  ft,  S,  Si,  ^  1-93  : 21: 18-74:  11*91,  Bnish=l:  10:9:  6^.  Approachesa 
hydrous  lithia  mica  in  composition.    Analysis :  P.  Collier  (},c): 

Si         £1       Li       &       a       SiF> 
(})  84-98    44  91     282     2*67     13*41     0*47,  ]9[  exp.  at  lOO'^G.  0-88=99-49. 

Three  determinations  of  the  silica  obtained  35-04,  34*05,  35*71  p.  a  The  alumina  contained  a 
little  oxyd  of  iron. 

Pyr.,  etc. — B.B.  exfoliates  like  vermiculite,  and  colors  the  flame  intense  carmine-red.  In  the 
closed  tube  yields  water,  which  is  at  flrst  neutral,  then  becomes  acid  by  decomposing  the  fluorid 
of  silicon  evolved,  while  a  ring  of  silica  is  deposited.  Tube  slightly  etched.  Fusible  on  thin  edges, 
and  gives  blue  color  with  cobalt  solution.  With  phosphorus  salt  gives  skeleton  of  silica.  Paiw 
tially  decomposed  by  sulphuric  add. 

Obs. — Occurs  with  tourmaline  and  lepidolite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  ooat* 
Ing  on  crystals  of  rubellite,  of  whidi  it  appears  to  be  a  product  of  alteration. 

435.  HISINGERITJEI.  EOsiogerit  (fr.  Riddarhyttan)  Ben.,  Pogg.,  xiii  506,  1828.  Degeroit 
Solrriberg,  Bidr.  FinL  Kat,  L  4,  Min.  Ges.  St.  Pet,  1850,  1851,  N.  Kordenskiold,  Yerz.  FinL 
Kin.,  1852.    SkotioUt  Arppo,  Fmsk.  Min.,  13,  1867. 

Amorphous,  compact,  without  cleara^e. 

H.=3.  G.= 3*045.  Lustre  greasy,  inclining  to  vitreous.  Color  black 
to  brownish-black.     Streak  yellowish-brown.     Fracture  conchoidal. 

Var.— (1)  SisingarUe.    (2)  BegeroUe,  G.=2-54,  Holmberg;  H.=2*5;  color  blackish-green  to 
black.    (3)  ScoUolUe;  G.=8-09;  H.=r3 ;  color  dark  green  to  black  (and  nvned  from  oKonoi^  dark) 
contains  much  magnesia,  and  less  water  than  hisingerite. 

Oomp.— 0.  ratio  for  B-hfi,  Si,  ^=2  :  3  :  3  j  formula,  making  one-third  of  the  water  basics  (k\ 
!l)*Si>+4aq,  or  specially,  (i]^'+|(ft'.S^e))'Si'-h4aq,    In  the  latter  formula  B'  indudes  somt 

Digitized  by  VjOOQIC 


190 


OXYGEN  OOMPOUNDft. 


te,  ligt  ^A|  and  occaaionaUj  Mn.  Exdnding  ft,  the  peroeiitage  oompositioa  is  Silica  35*9,  86» 
quiozjd  of  iron  42*6,  water  21*5=100.  Geve*8  analjsis  makes  the  scoUoliie  of  Loogban  esaen^ 
tially  liisiutrerite-  and  that  of  Orijarvi  may  be  an  impure  variety  (anaL  15). 

Analyses:  1,  H'idn;.'er  (Po<:g.,  xiii.  505);  2-11,  Cleve,  Oeberg,  LindstrGm,  Nordenskiold, 
Thoreld  (a:fv.  Ak.  Stockh ,  1866,  169);  12,  Uammelsberg:  (Po|?R..  Ixxv.  398);  13,  14,  Thoreld 
(Min.  Ges.  Sr.  Pet.,  1850,  51,  CE(V.  Ak.  Stockh.,  1866,  169) ;  15,  Arpiw  (1.  c.) : 

Si      £1     Pe       te    iin    iig    (k     1^ 

20-70=101-39  Haidingep. 
21-70,  undec.  0*95=  101*83  devtu 
20-78=  100-46  Oeberg. 
22'04=10019  Cleve. 
20-32=100-93  Lindstrom. 
18-46=  101-23  Clevo. 
22-83=99-94  Nordenskiold. 
21*09=99-9()  Nordenskiold. 
21-09=100-86  Lindstrom. 
21-56=99-58  Qeve. 
15-80=99-84  Cleve. 
11-64=100  Rammelsberg. 
13-70,PePo-26,und.  ISO  Thar. 
19-54,  undec.  1*40  Thoreld. 
15*12=96*74  Arppe. 

The  part  of  the  water  driven  off  at  lOO*"  G.  was  in  anal  2,  11-20 ;  4,  11*66 ;  5,  1311;  6,  9*33 ; 
7,  12*19;  8,  9-87;  9,  18*66;  10,  10-61;  II,  6*30;  14,  11*60;  15,  7-49. 

Pjrr.,  etc. — Yields  much  water.  B.B.  fiises  with  difficult  to  a  black  magnetic  slag.  With  the 
fluxes  gives  reactions  for  iron.    In  muriatic  add  easily  decomposed  without  gelatiniaiig. 

Obfl. — Found  at  the  various  localities  mentioned  above.  At  Uiddarhyttan  It  occurs  in  rcnifonn 
masses  associated  with  pyrite  in  a  copper  mine,  and  is  a  result  of  alteration ;  at  Degero^  near 
Helsingfors,  Finland,  in  a  silver  mine. 

Named  after  the  Swedish  chemist,  Hisinger. 

Mblanolitb  Wuris  (this  Min.,  679,  1850).  Approaches  hisingerite.  It  is  black,  opaque,  with 
streak  dark  olive-green ;  H.=2 ;  G.=2-69.  Surface  of  the  mineral  often  striated,  or  with  an  im* 
perfectly  columnar  aspect.    H.  Wurti  obtained,  excluding  12*77  p.  c;  of  carbonate  of  lime: 

Si  35*36    Si  4-49    Pe  23*20    j'e  26*18    ^a  186    ]9[  10*24=10033. 

From  MOk-Row  quarry,  near  Gharlestown,  M^um.,  mcrosting  the  sides  of  a  fissure. 


1.  Eiddarhyttan 

36-30   44-39        

.—.   — 

2. 

8602  1*20  89-46 

2*20   

0-80    «r. 

3. 

85-08  1*38  40*28 

2-23   

0-85  0*36 

35-33 32'14 

7*08   

8*60   

5.        "           " 

87*66  1*17  80*57 

7*00   

291   1-41 

6.  Jordosen 

84-90   36-00 

9-20    

2-67    

7.  Longban 

85*71    27*70 

7-52  3*02 

1*68  1*48 

a.  Waldemarsvik 

33*66    39-90 

2*30   

2-95   

9.  Orijarvi 

86-92   81-87 

8*92    

2-06   

10.  Tunaberg 

37*14  1*89  30-24 

3-02  0*17 

6*06   

11.  Longban,  SooHoWe  86-73   —  34*97 

3*09     tr. 

8-75   

12.  Biddarhyitan,  Mf. 

88*07   34-78 

17-69    

0-46  2*66 

13.  Degero,  DeaerdUd 

36*60  0-80  41-66 

1-16   

2*50  2*90 

14.      " 

34-45  0*75  88*63 

1-08    

2*33  2*70 

15.  Oryarvi,  ScoHoliU 

40*97  0-60  26*04 

_   

15*63  0*38 

436.  BEBftANNTTB.    Ekmannit  L.  J.  IgeUtrom^  (Efr.  Ak.  Stockh.,  1865,  B.  H.  Ztg.,  xxvi.  21, 

1867. 

Foliated,  chlorite-like.  AIbo  foliated  columnar  and  asbestiform,  radiated ; 
also  granular  massive,  consisting  of  minute  scales. 

Hardness  and  lustre  as  in  chlorite.  Color  grafis-green,  leek-green,  gray- 
ish-white ;  also  black. 

Oomp.-— 0.  ratio  for  ft+S,  Si,  £[=4  :  6  :  3,  with  the  bases  ToaMj  pnOoxyds  (^e,  An) ;  only 
sne-third  to  one-sixth  being  sesquioxyds  (Fe,  ^X  and  regarded  as  impurity  by  Igelstrom.  For 
mria  (}  (^e,  ]i[n)+i]^)*  Si+i  %  in  which  two-thirds  of  the  water  is  made  basia  Analyses ; 
1-6,  Igelstrom  (L  a): 

Si        £l  9e  ]^e       An  Mg  Ca       fi 

L  FoLmass.,  graas'ir^  84*80     tr,  4*97  35*78    11*46  2*99  10*61=100. 

2.  Ihl^l,  gyh-Vf.  36*42  107  4*79  24-27     21-56  «r.  tr.        9-91=98-02. 

3.  -FWL-Mow.,  leeh-gn,  40*80  5*08  360  25*51      7*18  7*64  10-74=10(1. 

4k  (Trofk-moM.,  ifroMiin.  37*07  6*86  38*20  6*82  2*73      9*71=99*88. 

6.  Aabestif,,  green  87*69  8607*         1474  11*60=100. 

€,  Ibk-nuM^^grdm  36*82  3*63  —  3109      9*29  753  ir.  10-71=99-07. 

'  With  pwhapa  tome  alniBlBa. 
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P]^  etc.— On  heating  yields  water,  becomen  black,  submetallic,  and  after  ignition  strongly 
magneoc.    B.B.  fuses  to  a  blaok  slag.    Soluble  in  muriatic  add,  with  a  deposition  of  silica. 

Obs. — From  a  mine  of  magnetite  at  Grythjttan,  in  Sweden,  filling  cavities  in  the  ore,  pene^ 
trating  it  eztensivelj,  and  constituting  nodular  masses  and  beds.  Anal,  i  is  of  the  green  iuteriox 
of  a  nodule  which  was  black  externally.  Some  of  it  contains  carbonate  of  lime,  and  some  afifordi 
when  heated  a  bituminous  odor. 

Named  after  G.  Ekmann,  proprietor  of  the  mine. 

Alt.— Becomes  black  on  exposure,  through  oxydation. 

437.  NBOTOOTTB.  Neotokit  K,  Nordenskioid,  Verz.  FinL  Mm.,  1852.  Wittingit  td,  Ox 
Yattenhaltigt  Monganoxid-siHkat  J.  F.  Bahr,  (Efr.  Ak.,  1850,  240.  Stratopeit  L.  J.  IgMrihn, 
Ib^  1851,  143  (with  mention  of  "Keotokit"  and  "Wittingit"). 

Amorphous. 

H.=3— 4.  G.=2-64— 2-8.  Lustre  dull,  sometimes  feebly  submetallic. 
Color  black  to  dark  brown  and  liver-brown.  Streak  dark  brown  to  black. 
Opaque. 

Oomp.,  Var^— The  amorphous  mineral  substances  here  included  are  results  pf  the  alteration 
of  rhodonite,  in  which  the  manganese  passes  from  the  state  of  protoxyd  to  that  of  sesquioxyd, 
and  other  changes  take  place  through  the  presence  of  any  Ingredients  in  the  altering  infiltrating 
waters.  A  uniformity  of  composition  is  not  therefore  to  be  expected,  and  much  doubt  must  exist 
as  to  the  reality  of  the  species  which  any  chemical  analyses  may  seem  to  indicate.  Tlie  most 
tecent  analyses  (anal.  2  to  5  below)  have  a  correspondence  in  oxygen  ratio  which  appears  to  show 
that  there  is  among  them  at  least  one  true  hydrous  silicate  of  manganese,  and  that  it  is  related 
In  composition  to  hisingerite.  The  O.  ratio  for  ft+IS,  3i,  ^,  in  analysis  2  is  12*69  :  19*1 1  :  1432 ; 
8,  11-56 :  18-69 :  14*86;  4,  12-11 :  19-(>9 :  14-02;  5,  13*04 :  18*34  :  15*44;  each  of  which  corres- 
pond quite  nearly  to  2  :  3 :  2^,  and  to  the  general  hisingerite  formula,  (&',  B)*  Si'+3  oq,  in  which 
two-fi^hs  of  the  water  is  made  basia 

NeotocUt  (anal.  4,  6)  is  here  included  by  A.  E.  Nordenskiold  along  with  stratopeite,  and  good 
authority  appears  thus  to  be  given  for  setting  a  side  the  older  analysis  of  it  by  Igelstrom  (anal  6). 
In  ^raiapeils^  6. =2*64,  according  to  Igelstrom;  in  neotocUt  and  witiingiU^  G.=r2-7— 2*8,  according 
to  N.  Nordenskiold. 

Bahr's  and  Syanberg*s  analyses,  9-12,  give  a  dlfiferent  composition,  as  the  manganese  is  made 
sesquioxyd;  but  new  determinations  are  required  before  these,  or  the  analyses  of  wittingite.  can 
be  taken  as  representing  distinct  chemical  compounds.  Bahr  writes  for  analyses  9,  10,  11,  Mn* 
§l*+3  A;  and  for  anal  12,  obtains  the  0.  ratio  for  ]Et+^  Si,  ^  13-9  :  17-6  :  8*6.  The  wiUingU/t 
analyzed  by  Arppe  (anal  7)  contained  7*21  p.  a  of  carbonic  acid,  corresponding  to  18*82  p.  a  of 
carbonate  of  manganese. 

Analyses:  1,  Igelstrom  (I  c.);  2-5,  Olere  and  A.  E.  Nordenskiold ((Efv.  Ak.  Stockh.,  1866, 169, 
J.  pr.  Ch,  a  121);  6,  Igelstrom  (Nord.  Verz.  Finl  Min.,  1852,  Beskrifn.  Finl  Min.,  138,  1863);  7, 
Axppe  (Fhisk.  Min.,  21);  8,  Nordenskiold  (J.  pr.  Oh.,  a  122);  9-12,  Bahr  (I  c.): 

gi      Si     9e     j*e      Mn     An    Mg    Ca      ti 

1.  Paisbfrg^  StnOopeiie    35*48  10*27    32*41    8*04   18*75=99*90  Igelstrdm 

2.  **  "  35*88   8*20 29*87  8-66   16*11,  l»b  2*18  0. 

8.         "  "  35-05    1*86 38-49  5*27  047  16*72,  l»b  3*31  N. 

4.  Gestrikland,  NwtocUe  85*79   10-90  13*93   20*51  2*44  0*52  15*77=99*86  Nord. 

ft.  "  "         84-38  1-67  18-58    2*88   22*67  250   17*37=99*95  Oleve. 

6w  Ingoa  "         35*69  0-40  25-08   24*12   2*90  0*65  10*37=991  llgelstr. 

7.  Wittingi,  WmngUt     35*01   3*50   48*20 11*03, 07*21=99*95  A 

8.  Bredvik,        **  39*72   2*06 84  76       1-210*69    21-98=100-42  Nord. 

9.  Klappemd  8620  1*11    0*70   47*91 4*43  0*61      9*43=100*39  Bahr. 

10.  "  86-11  0*90  11-31    42*00  0*67  0*70    [9*43]= 1 01*39  Svanb. 

11.  "  34-72  1*09  10*45 42*64   0*36  0*56      9-76=9998  Bahr. 

12.  "  83-81  1*08    7-53 46-18  1*42  0*72      9*57 =10U*26  Bahr. 

P3rr.,  etc.— Yields  much  water.  Beactions  with  borax  for  manganese  and  uron.  Difficultljf 
ftiaible  to  infusible. 

Obs. — Occurs  with  rhodonite  at  Paisberg  m  Filipstad,  Sweden  (8lraiopeU^\  Gestrikland  (fieoA>> 
mU)  m  Sweden;  at  Ingoa  (ib.\  Finland;  at  Witting!  (wittingiie)  in.  Btorkyro^  Finknd;  at  Bred 
tik  (tb.)  in  West  Oothland ;  at  Klapperud  in  Dalecarlia,  Finland. 

Named  from  ptorvtt^  nfncmA  origink    This  name  antedates  ^foJkipeik* 
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438.  STUBEUTE.    StabeUt  BreiOu,  B.  H.  Ztg^  xxiy.  322,  1866. 

Benifonn  and  botryoldal  masslTe. 

H.=4— 5.  G.=2'a23— 2-263.  Lustre  vitreous,  brilliant  Ck>!or  yelret  to  pitchy  black  fitnal 
dark  brown.    Fracture  conchoidal,  distinct    Brittle.    Analysis  by  Stiibel  (L  a^ 

Si  M  9e  Mn  Cq  Ag  S  a 

26*99        S'SY         10*18        21*89         15'25        1*03        16*86        0*77=98'33. 

Osa — Oocars  at  the  Island  of  lipari.    Named  from  Dr.  Alphonse  StubeL 

439.  GILLINGmi.  Svart  Stenart  (ftr.  Gillinge)  Eisinger,  Afh^  liL  304^  1810.  Gilliiigfl 
Eisinger,  Min.  Geogr.  Schwed.  (Wohler's),  102, 1826.  Thiaulit  (fr.  Bodenmais)  v.  Kob^  Fogg:, 
ziv.  67,  1828.    Traulit 

Amorphoufi— compact. 

H.=3.  G.=3-045j  Hisinger,  fr.  Gillinffc.  Lustre  shining  to  dull;  sur- 
face of  fractnre  earthy.    Color  black  or  blackidi. 

Oomp.,  Var*— 0.  ratio  for  &+fi,fli,fl=,  nearly,  1:1:1;  whence  (ft"  fi)«§l«-h6aq.  (1)  In 
anal  8,  of  gillingite^  ft' :  B=2  :  6 ;  in  4,  7  :  9*5,  or  nearly  3 :  4.  (2)  For  anal  7,  of  ihraviUe,  t. 
Kobell  adopts  the  same  0.  ratio,  1:1:1,  observing  that  the  mineral  analyzed  contained  8om« 
mixed  pyrrhotite  Analyses:  1,  Hisinger  (Afh.,  iii.  304);  2,  Rammelsberg  (Pogg.,  Ixxv. 
398);  3,  4,  Hoglund  and  Tamm  ((£fv.  Ak.  Stockh.,  1866,  169,  J.  pr.  Ch.,  a  128);  6,  Hermann 
(J.  pr.  Ch.,  xlvL  238);  6,  Hisinger  (Pogg.,  adii.  606);  7,  v.  Kobell  0-  c): 


Si 

£l 

Pe        *e 

An 

Ag 

Oa 

fi 

I,  GiUinge 

27-60 

6-60 

61*60     »nO*7T 

11*76-97-02  His. 

2.       " 

32-18 

.._ 

30«10      8*68 

4*22 

6*60 

19*87— 100  Ramm. 

3.        " 

27*88 

— 

31*62     18*29 

1-17 

6*96 



13-92=99*83  Hoglund 

4.        " 

29-86 

2-96 

34-28     11*66 

2*69 

3*12 

0*60 

15-62=100-63  Tamm. 

6.  Oryarvi,  Eising. 

29*61 

10*74     87*49 

..... 

7*78 

1300=98*52  HemL 

6.  Bodenmain,  ThrataUe  31-77 

49*87 

-.— 

2000=101-64  His. 

7.          **               ** 

31*28 

— - 

43-42       6*70 

— . 



_-. 

19*12=99-52  KobelL 

Bjr^  etc.— Yields  much  water.  B.B.  ftises  at  5  to  a  black,  slaggy.  opaque,  magnetic  globule. 
Decomposed  by  muriatic  acid. 

Obs.— From  Gillinge-Grube,  in  Sodermanland,  Sweden,  whence  the  name.  ThrauiUe  (named 
from  $pavXdi,  fragile)  occurs  at  Bodenmais,  three  leagues  flrom  Zwiesel,  in  Bavaria,  with  vivianite^ 
etc 

440.  JOXiIiTTII.    Jollyt  v.  KobeO,  Ber.  Ak.  M&nchen,  1866,  168. 

Compact,  amorphous. 

H.=3.  G.=2'61.  Lustre  weak  greasy.  Color  dark  brown ;  in  thin 
splintera  transparent,  with  green  to  brownish-red  color ;  the  coarse  powder 
is  light  leek-green,  the  fine,  light  grayish-green ;  in  some  positions  the 
powder  appears  ochre-yellow.  Fracture  subconchoidal  and  splintery.  In 
thin  splinters  shows  double  refraction. 

Oomp.— 0.  ratio  for  ft,  fl,  Si,  fi=l :  2  :  8 :  2;  (J  ft"+f  Xl)»  Si"+4  fi,  if  **e  :  l[g=3  :  2,= 
Si  36*6,  £l  27*0,  Fe  17*0,  Mg  6-3,  H  14*2=100.    Analysis:  v.  KobeU  (L  c): 

Si  36*65        £l  27*77        l^e  16*67        iig  6*66        ti  18*18=99*83. 

Pyx.,  etc. — In  the  dosed  tube  yields  water.  B.B.  swells  up  and  flises  with  dilBculty  on  thin 
f  Jges  to  a  black  mass,  which  is  not  magnetic^  or  only  slightly  so;  with  tiie  fluxes  givet  the  reae 
t  ouA  for  iron.    Decomposed  readily  by  muria'ic  acid,  leaving  gelatinous  silica. 
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Obf. — Oooun  at  Bodenmais  in  Bayaria,  with  pyrite,  Tivianite,  iolite,  etc.  Beaembles  a  luatD' 
gttrite  in  which  the  iron  is  replaced  by  alumina.  It  is  distingoished  flrom  this  mineral,  as 
well  as  from  gillingite,  by  the  green  color  of  its  powder,  and  by  yielding  a  residue  before  th^ 
blowpipe  which  is  but  slightly  magnetia    Named  after  the  physicist^  G.  Jolly. 

Ll  Snmann  observes,  in  a  letter  to  the  author,  that  this  species  is  veiy  similar  to  fiihlunite. 

441.  Efighlobitb  Ramm.  (Pogg.,  Izxiii.  437,  1849).  Fibrous  or  columnar,  between  schiller  spax 
and  chlorite  in  its  characters.  H.=2— 2*6;  G.=2*76;  color  dull  leek-green;  streak  white  to 
greenish;  lustre  greasy ;  in  thin  columns  translucent  and  of  a  bottle-green  color. 

GoMP.'-O.  ratio  for  R,  fi^  Si,  ]&=4  :  S  :  9  :  4,  whence,  for  bases,  silica,  and  water,  if  half  of 
the  water  be  basic,  9:9:2.    Analysis  (I  c.) : 

§140*88    £110*96    Pe8*72    ]6*e  8*96    %  2000    Ca  0*68    A  10-18=ldO-88. 

B  B.  ftises  only  in  thin  fibres  with  difficulty.    With  the  fluxes  reaction  of  silica  and  iron. 
Forms  yeins  in  a  rock  resembling  serpentme  at  Harzburg.    Named  in  allusion  to  its  being  near 
chlorite  in  characters. 

442.  PoLTHYDBm  Bt^Uh,  (Handb.,  iL  334^  1841).  From  St  Cristoph,  at  Breitenbmnn,  in 
Saxony.  Amorphous;  H.=2— S;  G.=  2-096— 2*142:  lustre  dull;  color  liver-brown;  streak 
l^hter,  grayish.  According  to  Flattner,  contains  Si,  v%  ^e,  with  some  ^  Mn,  and  29*20  p.  a 
of  water.    In  muriatic  add  decomposed. 

443.  LnJiiTB  Rma  (Ber.  Ak.  Wien,  xxy.  650,  1867).  From  Przibram  in  Bohemia,  with  pyrite, 
and  arising,  apparently,  through  the  agency  of  decomposing  pyrite.  H.=2 ;  G.=3'043.  Earthy, 
like  glauconite;  blackish-green«  Analysis  afforded  6\  32*48,  9e,  ^e  54  96,  ^  10*20,  Oa  0  1*96, 
Fe  8  0*63=100*22. 

444.  Ghloritb-likb  IOhibal,  from  the  Icmper  of  Altenburg,  Hcnuihofer  (J.  i^r.  Ch.,  xdx.  289). 
Color  dark  leek-green.  Stated  to  be  B.B.  infusible.  Analysis  gave  Si  29*61,  ^1 1 1*54,  l?e  18-26| 
^e  26*26,  Oa  0*62,  fi  14*61=99*90.    0.  ratio  of  bases  and  silica=l :  1,  and  of  ft,  fi=l :  2. 


446.  PTROSOUEIBinL    Fyrosklerit  v.  KobeO,  J.  pr.  Gh.,  iL  53,  1834. 

OrthorhonibiCj  or  monoclinic ;  Descl.  Cleavage :  basal  eminent  or  mi- 
caceons ;  in  a  transverse  direction  at  right  angles  to  the  former,  in  traces. 

H.=3.  G.=:2'74,  V.  Kobell.  Lustre  of  cleavage  surface  weak  pearly. 
Color  apple-  to  emerald-green.    Translucent. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  fi=4 :  2 :  6 :  3 ;  whence  (|  ft'+i  ^)'  §i'+  3  ]9[=Silica  88*9,  alu* 
mina  14*8,  magnesia  34*6,  water  11*7=100.  By  making  part  of  the  water  basic  in  this  speciei 
and  the  three  following,  the  O.  ratio  for  bases  and  silica  may  be  3  :  2,  and  the  formulas  as  written 
on  p.  451. 

Analysis :  y.  Kobell  (L  c.) : 

Si     21    ^    i'e    ftg     a 

1.  Elba,  PyrMderiU    8703    18*6u     1*48    3*62    81*62     ll-00=98-10. 

The  0.  ratio  from  the  analysis  is  13*48:  6*76  :19-74: 9*78,  whence  20*18: 19*74  for  the  bases  and 
lilica. 

IPyr^  etc.— Yields  water.  B.B.  Aises  at  3*8—4  to  a  grayish  glass.  With  the  fluxes  reacts  fof 
chromium  and  jron.    Decomposed  by  muriatic  add  with  gelatinization. 

Obs. — Pyrosderite  appears  to  differ  from  k&mmererijbe  in  crystallization  as  well  as  composi- 
tion.   It  may  indnde  uSdargUs  (p.  496,  7,  8)  and  the  ToUo-chloriie  of  Trayersella  (p.  600). 

Ckxnirs  with  chonlcrite,  constituting  seams  in  serpentine,  near  Porto  Ferrajo,  Elba. 

Named  from  wip,  firtf  and  w^npoi,  hard  (refractory). 

445 A.  YBuaoirLrra  T.  H.  WM  (Am.  J.  ScL,  yii  65, 1824).  Hexagonal,  being  optically  imiazia], 
Deed.  Occurs  in  small  foliated  scales,  distributed  through  a  steatitic  base,  and  hence  scaly-ma» 
•fye.  H.=l— 2;  GK =2*766,  Grossley;  lustre  somewhat  talc-like;  color  grayish,  somewhat 
tonrniflh* 
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\]u4y«ia:  Orosdej  (tfils  Ifln^  8d  ed,  291, 1860) : 

fil  36*74    2116-42    jE'e  10*02    ftg  27*44    £[  10-30=99«M. 

0.  ratio  for  ft,  9,  Si,  fi=13-20 :  7*66 :  19-16 : 9-14=7 : 4 :  11 :  5,  or  approziiiiateij  4 :  2 : 6:  & 
which  18  that  of  pjrosderite.  Groneral  formula  (k\  S)*Si'+2  aq,  as  abo7e.  Thomson  obtained 
Si  49V)8,  ^  7-28,  9e  1612,  Ag  16*96,  ]S  10*28;  but  he  eyidentlj  took  the  specimen  in  mass, 
while  Grosslej  separated  with  great  care  from  the  base  the  soaly  mineral  whidi  is  the  true  tot- 
miculite.  When  heated  exfoliates  prodigiously,  the  scales  opening  out  into  long,  worm-like 
threads,  made  up  of  the  separate  folia.  Exfoliation  commences  at  600"  to  600**  F.,  and  takes  place 
with  so  mnch  force  as  often  to  break  the  test  tube  in  which  the  mineral  maj  be  confined.  B.BL 
fuses  at  3*6  to  a  grajish-black  glass. 

Occurs  at  Milburj,  near  Woroester,  Mass.  Named  hj  Webb,  as  he  says,  from  the  Latin  ver^ 
micuhr,  lireed  toarms. 

446.  OHONIORITB.    Qhonikrit  v.  Kob^  J.  pr.  Gh.,  it  61, 1884.    Metaxoit  Arppe,  Finsk.  IGn., 
Act  Scl  Fenn.,  vi  680,  1861,  Hohnberg^  Verb.  Min.  8t  Pet,  1862,  146. 

Massire,  crystt^line  granular,  or  compact ;  Bometimes  globular,  radiated. 

H.=2-5— 3.  Q.=2-91,v.  Kob. ;  2-58— 2-61, -Aj^pe.  Lustre  weak  silky, 
to  glimmering  or  dull.  Color  white,  sometimes  with  yellowish  or  grayieii 
spots ;  pale  greenish-blue. 

Oomp.,  Var.— 0.  ratio  fur  ^  S,  Si,  ^=3 :  2 :  5  :  2.  It  is  a  Kme  pyrosderite.  CkmUenH 
occurs  only  massive,  white,  with  G.=2'91,  and  has  the  lime  to  the  magnesia  as  1  :  2.  Mekacnia 
is  greenish-blue  to  nearly  white,  amorphous  or  crystidline  granular,  with  G.= 2*58— 2*61,  and 
lime  to  magnesia  about  1:1.  It  contains  more  silica,  the  oxygen  ratio  for  bases,  silica,  and  water 
being  6:6:3.    Analyses :  1,  y.  Kobell  (L  c) ;  2-4,  Asp  and  Hallsten  (Rndc  l£in.,  L  c) : 


Si 

£1 

9e 

Sin 

*e       Mg 

Oa        ^ 

1.  Chmimie               36*69 

2.  MdaaoiiA,  orysL       38*69 

3.  "            "           37*90 

4.  "       amjvrpK   40*63 

1712 
9*68 
9-78 

10*17 

4-7 

6-73 

6-78 

2*06 

1-46    22-60 

15-28 

12-23 

11*24 

12-60    9-00=98*87  KobeD. 
undeL  12-97  Asp. 
18-79  12-76=100*24  Asp. 
16*08  12*88  Hallsten. 

ChonicrUe  gives  the  0.  ratio  for  ft,  S,  Si,  £[=12*8  :  8 :  19*0 :  8;  or  for  bases,  silica^  and  water, 
20*8  :  19  :  8. 

MUaxoUe,  anal  3,  gives  10-3  :  7*17  :  20-21  :  ll*84=for  bases,  silica,  and  water,  17*6 :  20*2 ;  11*3. 

Pyr.,  etc. — Yield  much  water.  Ghonicrite  fuses  with  intumescence  at  8*6—4  to  a  grayish* 
white  glass,  and  is  decomposed  by  muriatip  acid,  the  silica  separating  in  powder.  Metazoite 
acts  much  tiie  same. 

Obs.— Chonicrite  forms,  with  psrrosderite,  seams  in  serpentine,  on  Elba:  and  metaxoite  is 
found  near  Lupikko  in  Finland,  some  versts  south  of  Pitkaranta,  with  serpentine. 

Chonicriie  is  from  ;^b>rcia,  yiurton,  and  irpirtf^,  fes^  its  fusibility  disUnguiahing  it  fh>m  some  allied 
spedes.    MektxoUe^  from  its  nearness  to  nuiaxiie. 

447.  JBFFBRZSITB.    Yermiculite?  O.  J.  Jhrtuh^  Am.  J.  BcL,  IL  xxzL  369,  1861 ;  JefTerisite 

td,  ib.,  zlL  248,  1866. 

Orthorhombic  I  In  broad  crystals  or  ciystalline  plates.  Cleavage :  basal 
eminent,  affording  easily  very  thin  folia,  like  mica.  Surface  of  plates  often 
triangularly  marked,  by  the  crossing  of  lines  at  angles  of  60®  and  120®. 

H.=l*5.  G.=2"30.  Lustre  pearly  on  cleavage  surface.  Color  dark 
yellowish-brown  and  brownish-yellow ;  light  yellow  by  transmitted  light. 
Transparent  only  in  very  thin- folia.  Flexible,  almost  brittle.  OpticaDy 
biaxial,  Descl. 

Oonp.— 0.  ratio  for  ft,  fi,  Si,  £[=2  :  8 :  5 :  2i(in  the  analysis,  3):  whence  (|  ft'+}  fi)*  ft*-f 
I  tL    Bifbrs  from  pyrosderite  in  the  larger  proportion  of  sesqnioxyds.    Analysis:  Brash  (L  c.) 

Si        Si        9e      f'e      %      Oa     fTa     Ifi:       A 
Vestdiester        37*10    17*67    10  64    1*26    19*66    0*66    ir.    0*43    13*76=:  100*87  Bmdl. 
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fbe  exact  0.  ratio  is  8-20 :  11-36 :  19-t9 :  12*23,  ffving  for  bases  and  silica  19*56 :  19*79. 

Pjnr-,  etc. — When  heated  to  800*  0.  exfoliates  very  remarkably  (like  yermiculite) ;  B.B.  in 
forceps  after  exfoliation  becomes  pearly-white  and  opaque,  and  ultimately  Aises  to  a  dark  gray 
mass.    With  the  flaxes  reactions  for  silica  and  iron.    Decomposed  by  muriatic  acid. 

Obs. — Occurs  in  yeins  in  serpentine  at  Westchester,  Pa.  Plates  often  seyeral  inches  across 
Named  after  W.  W.  Jefferis  of  Westchester,  Pa. 

A  foliated  mineral  similarly  exfoliating  occurs  coarse-granular  massive,  according  to  B.  Pum- 
pelly,  in  Japan,  in  the  mountams  of  the  peninsula  of  Kadzusa,  S.E.  of  Yedo. 

A  mineral  from  the  Yosges,  referred  to  pyrosderite  by  Delesse  (Ann.  d.  Min.,  lY.  xx.  155, 1851), 
approaches  more  nearly  the  jefferisiie  in  its  oxygen  ratio,  although  containing  less  oxyd  of  Iron 
as  a  substitute  for  alumina.  It  has  the  following  characters :  doavage  as  in  pyrosderite,  perfect 
in  one  direction,  and  less  so  in  a  transverse;  stmcture  a  little  lamellar;  soft;  G.=2'622;  lustre 
greasy  or  waxy ;  color  grayish,  bluish,  and  emerald-green.  Composition,  according  to  Delesse,  §i 
38-39,  *1  26-54,  €r  <r.,  ^e  059,  Mn  tr.,  Sg  [2216],  Ca  0-67,  fl  11*67.  O.  ratio  for  &,  fi,  Si, 
£[=2:3:5:2^.  As  the  magnesia  was  not  directly  determined,  the  results  are  doubtful  It 
occurs  in  nodules  in  serpentine  at  St  Philippe,  near  Sainte  Marie^ux-Mines. 

448.  PBNNINITU.  Chlorite  pt  Hydrotalc  (=Wa6serglimmer  of  Morin)  NBcker^  Min.,  1885 
Pennine  J.  FroM  &  EL  Schweizer,  Pogg.,  L  523,  1840.  Kammererite  Norderuk,,  Act  See.  Sd. 
Fen^  L  483,  1841,  and  Arsberat  1843,  193.  Bhododurom  IXecOer,  Bose,  Reise  n.  d.  Ural,  ii 
1842,  and  Pogg.,  lix.  1843.  Tabergit  pt  Scheerer,  Pogg.,  Ixxi.  448, 1847.  Chromdilorit  ffenn^ 
J.  pr.  Ch.,  UiL  21,  1851.  Ehodophyllite  Genih.,  Proa  Aa  ScL  Philad.,  1852,  118,  121.  Penninite 
Dana. 

EhombohedraL  ^A^=65^  36',  (9a^=103*' 55';  a=3-4951.  Observed 
planes :  Oji;  rhombohedral,  -^j  f, 
■j^,  jB,  I  (r),  ^  {m\  occDrring  often 
as  pyramids,  f.  41 6.  Oa  ■A:=  128*" 
5r;  OaI=12V  4cr\  ^A|= 
162«  8' ;  (5  A  I  (/•)=95°  40'  (95^ 
16'  obs.) ;  O  A I  (7w.)=94°  3'  (obs. 
94°  0');  72Ay,intwin,=152°10'. 
Cleavage :  basal,  highly  perfect. 
Crystals  often  tabular,  and  in  crest- 
ed groups.  Also  massive,  consist- 
ing of  an  aggregation  of  scales ; 
also  compact  cryptocrystalline. 

H.=2— 2'5  ;  3,  at  times,  on 
edges.  G.=2-6-2-85;  2-673,  Ala. 
Lustre  of  cleavage  surface  pearly ; 
of  lateral  plates  vitreous,  and  some- 
times brilliant.  Color  green,  apple- 
green,  grass-green,  grayish-green, 
olive-green;  also  radish,  violet, 
rose-red,  pink,  grayish-red ;  occasionally  yellowish  and  silver- white ;  violet 
crystals,  and  sometimes  the  green,  hyacinth-red  by  transmitted  light  along 
the  vertical  axis.  Transparent  to  subtranslucent.  Laminae  flexible,  not 
elastic.  Double  refraction  feeble ;  axis  either  negative  or  positive,  and 
sometimes  positive  and  negative  in  different  laminee  of  the  same  plate  or 
crystal. 

Var.— 1.  PeminiUe.  As  first  named,  it  induded  a  green  crystallised  dilorite  flrom  the  Pennhit 
Alps. 

HydrMte  of  Necker  is  penninite  from  the  Blnnen  valley,  in  the  Yalais.  Axis  of  donhle  refrao 
tion  positiye,  Deed.    Most  of  the  penninite  from  Zermatt^  and  that  of  Binnen  and  the  Tyrol,  havi 


Texas,  Pa. 


Klimmererite,  Urals. 
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a  negatiT6  optloal  axis ;  some  ciystals  of  Zeirnati^  and  those  of  Ala,  a  positiye ,  and  Mm  plitot 
fh>m  Zermatt  oonaist  of  poRitiTe  and  negatiye  laminie  united ;  Desd. 

2.  Tabergite^  fh)m  Taberg,  Wermland  (Blue  tale  of  Weraer,  and  called  also  mkorehloriie),  is  a 
bluish-green  or  green  chlorite.  According  to  Desdoizeaux's  optical  observations,  it  is  m  port  vnp- 
aodali  with  the  axis  positiye  like  true  penniniie.  But  in  other  cases  uniaxial  and  biaxud  plates 
are  combined,  and  negatiye  and  positive  also ;  and  the  axial  divergence  of  the  biaxial  plates  varies 
from  1**  to  33°,  indiaitmg  a  mixture  of  penninite  and  another  chlorite,  either  pjTosclerite  or 
hpidolite. 

Crystals  of  Texas  have  the  double  refraction  positive  though  feeble  (DescL,  Oooke) ;  they  are 
often  mixed  with  ripidoUte,  and  sometimes  a  ciystal  is  traversed  by  a  band  of  ripidolite,  vdioae 
optic-axial  angle  is  60"*  to  70**  (DescL). 

3.  KdmmererUe.  The  original  specimen  was  a  reddish*yiolet  micaceous  mineral  from  L.  Itknl  in 
Bissersk,  in  Perm,  Russia,  partly  in  6-8ided  prisms.  It  was  named  after  Kammerer  of  Bussia. 
JiJiodophyllite of  Genthf  and  ekromrcJdoriie of  Uerm.  (anaL  12),  are  the  same,  from  Texas,  Pa.;  G.=- 
2*61 7—2*62.  Bhodockrome  is  a  compact  or  scaly-gianular  variety,  originally  flrom  L.  Itknl,  Siberia, 
having  a  splintery  fracture,  with  &.= 2*66— 2*67.  Oolor  deep  green;  but  violet^  rose-  or  peadi* 
blossom-red  in  thin  splinters,  whence  the  name. 

4.  Loganite  of  Hunt  (=zF8eudophiie  of  Eenngott)  Is  near  penninite  in  composition.  A  notice 
of  loganite,  ftom  Calumet  Falls,  Canada,  is  given  under  Altered  Hornblende  (p.  242X  as  it  haa  the 
form,  angles,  and  cleavage  of  that  species ;  and  also  of  an  allied  material  under  Altered  FyrooBenf 
(p.  221).    It  has  G.=2'60— 2'64;  color  dove-brown  to  chocolate-brown ;  lustre  dull. 

Fseudophite  of  Eenngott  (Ber.  Ak.  Wien,  xvi  1855)  has  the  composition  of , loganite,  but  ia 
compact  massive,  without  deavage,  and  resembles  serpentine  (whence  the  name,  from  v^n^o't, 
faise^  and  ophite  or  serpentine);  H.=2'5;  G.=2-75— 2'77;  lustre  weak;  color  grayish-green, 
olive-green,  pistachio-green;  feel  unctuous.  It  forms  the  gangue  of  enstatite  (Mg  ^i)atZ4)arin 
Aloysthal,  Moravia.  In  the  occurrence  of  a  massive  form,  penninite  is  thus  like  tal(^  pyrophyl- 
lite,  and  other  related  spedes. 

Desdoizeaux  found  (Min.,  436)  jRAi?=65°  28'  in  penninite,  and  0  A  i?=103o  46';  and  the 
latter  in  the  Texas  kammererite.  The  above  angles,  and  figs.  414, 415,  are  from  Cooke's  paper  on 
the  latter  (Am.  J.  Sd.,  IL  xliv.  201),  and  £  41 6  is  from  Kokscharof  (VerK  Min.  Ges.  St  Pet.,  1851 ). 

Oomp. — 0.  ratio  for  bases  and  silica  4  :  3,  corresponding  to  8  (fig*,  £l),  9  §i,  12  It,  but  vary- 
ing from  4  :  8  to  5  :  4.  Exact  deductions  from  the  analyses  cannot  be  made  until  the  state  ol 
oxydation  of  the  iron  in  all  cases  is  ascertained ;  and,  lurther,  until  it  is  also  proved  that  there 
may  not  be  a  crystaUine  mixture  such  as  is  mentioned  above  under  tabergite.  The  mineral  often 
contaius  microscopic  grains  of  magnetite,  and  these  are  supposed  by  Eenngott  to  occasion  some 
of  the  discrepancies  in  the  analyses. 

Analyses:  (1)  Penninite.  1,  Schweizer  (Fogg.,  1.  626);  2,  3,  Marignac  (Ann.  Ch.  Phys.,  IIL  x. 
428);  4,  Merz  (Eenngott's  TJebers.,  1858,  62);  5,  MacDonnell  (Proa  B.  Acad.  Dublin,  6,  307);  6L 
Marignac  (I  c.);  7,  Bammelsberg  (4th  SuppL,  H7).  (2)  Kdmmereriief  etc  8,  Hartwall  (Jahresb., 
xxiil  266);  9,  Hermann  (J.  pr.  Ch.,  liil  1);  10,  T.  H.  Garrett  (Am.  J.  Sd.,  II.  xv.  332);  11 
Genth  (Proc.  Ac.  Sd.  Philad.,  1852,  121);  12,  Hermann  (L  c);  13,  14,  Smith  t  Brush  (Am.  J. 
BcL,  II.  xvL  47);  16,  16,  Pearse  (Am.  J.  Sd.,  II.  xxxviL  222);  17,  Hermann  (L  a).  (3)  JTcusiML 
18,  V.  Hauer  (Ber.  Ak.  Wien,  xvi  1855);  19,  T.  3.  Hunt  (Bep.  G.  Can.,  1863,  491  j: 


=99-08  Schweiaer. 
=99*74  Marignac. 
=  100  MarigDac 
=99  61  Merz. 
=  100-46  MacDonnelL 
=100  Marignac. 
=100*87  Bammelsberg. 

Ca  1-5=99*70  HartwalL 
=  100*33  Hermann. 
Ca  4-11,  I^i  0'67=98-92  Garf 
Li,  Na  0-28,  It  0*1  Genth. 
]^i  0'26=:10012  Hermann. 
^,  if^a  0'35=:99-61  Sm.  ft  Br. 
K,  ]ffa  0-35=99-76  Sm.  k  Br 
Ca  1-27,  ffi  0-22=  100-44  P. 
Ca  0-82,  £ri  0*46=9^1)8  P. 
=99*94  Hermann. 


Si 

£1 

^         Pe 

Ag 

a 

1.  Zermatt,  Penmntto  33-07 

9*69 

—  i'e  11-36 

32*34 

12-58= 

2.        *» 

ii 

83*86 

13-24 

0-20        6*93 

84*21 

12*80= 

3.        »* 

(1 

83-40 

13*41 

016        5-73 

34-67 

12*74  = 

4.        »» 

K 

33*26 

11-69 

f'o7-20 

85*18 

12*18= 

6. 

Ii 

33-64 

10-64 

8*83 

84-95 

12-40= 

6.  Binnen, 

U 

33-95 

13-46 

0-24        6-12 

33-71 

12-62= 

7.  Snarum 

34*88 

12-48 

6-81 

3402 

13-68= 

8.  Ural, 

KaTn. 

37*00 

14*20 

1-00   tel*50 

81-60 

1300, 

9.  L.  Itkul, 

u 

30*58 

16-94 

4-99   *e3*32 

33-45 

12*06= 

10.  Texas, Pa.," 

37*66 

11-82 

3*60   ^e2-60 

24-97 

13-68, 

n.        " 

«       (1)38*20 

11-11 

6*85        1*43 

36*54 

12*95, 

12.          " 

C( 

31*82 

16-10 

0*90        406 

36-24 

12-75, 

13.          " 

ti 

88*26 

10-69 

4-78        1-96 

86-93 

12-64, 

14.          " 

i< 

88-30 

10-50 

4-67         1-60 

3608 

13-25, 

16.          " 

"r»Wn  31 -86 

13*76 

215   *'e2*31 

84*90 

13*98, 

16.          " 

«f«J 

81*31 

12*84 

2*98  te2*46 

85-02 

13*20, 

34*64 

10-60 

5*50        1-80 

85-47 

12-03= 

88  42 

16*42 

*e2*68 

84-04 

12*68= 

19.  LoganUe 

88*28 

13*80 

1-92 

36-60 

16-00= 
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In  anal.  Ill,  G.=:2-68;  18,  G.=2-383;  20,  G.=2-S65. 

Ibbergiie  afforded  Syanberg  (Ak.  H.  Stockholm,  155,  1839):  Si  SS-^e,  ^  13-03,  ^e  6'34,  liibi 
1-64,  fig  29'27,  i.  2*07,  Mg  F  1*1,  ^  11*16=100*98.  G.  W.  C.  Fuchs  obtained  for  its  oomposition 
(Jahrb.  Min.  1867,  822)  Si  82*95,  &  1308,  ^e  13*72,  ftfn  007,  Mg  26*83,  Oa  0*95,  ^  11*34,  K 
0-33,  Na  1*25,  P  0*97=100*49 ;  giving  the  0.  ratio  for  %  fi.  Si,  fi=7  :  8  :  9  ;  6,  while  the  analy- 
sis of  Svanberg  gives  6:3:9:6;  both  of  which  are  near  that  of  pyrosckrite.  G.=2*813.  Des 
doizeaux  refers  a  part  of  tabergite  to  ripidolite  ^ee  below). 

Pyr.,  etc. — ^In  the  closed  tube  jields  water.  B.B.  exfoliates  somewhat  and  Is  difficultly  fusible 
With  the  fluxes  all  varieties  g^ve  reactions  for  iron,  and  many  varieties  react  for  chromiuuL 
Partially  decomposed  by  muriatic  and  completely  by  sulphuric  add. 

Oba.— Occurs  with  serpentine  in  the  region  of  ZermaU,  Valais,  near  Mt  Rosa,  especially  in  the 
moraines  of  the  Findelen  glacier;  crystals  from  Zermatt  are  sometimes  2  in.  long  and  li  in.  thick; 
also  at  the  foot  of  the  Simplon;  at  Ala,  Piedmont^  with  cUnochlore;  at  Schwarzenstein  in  the 
Tyrol;  at  Taberg  in  Wermland ;  at  Snarum,  greenish  and  foliated,  called  steaUie  of  Siuxrwrn, 

Kimmererite  is  found  at  the  localities  alroady  mentioned;  also  near  Miask  in  the  Urals;  at 
Haroldswick  in  Unst,  Shetland  Isles.  Abundant  at  Texas,  Lancaster  Co.,  Pa.,  along  with  dino- 
chlore,  some  crystals  being  imbedded  in  dinochlore,  or  the  reverse. 

The  onion  of  kiUnmererite  and  penninite  is  nuide  by  Desdoizeaux,  and  is  sustahied  by  his 
optical  examinations,  as  well  as  by  chemical  composition. 

449.  DELE8SITE.    Chlorite  fermglnense  DeUsae,  Ann.  d.  M.,  IV.  xiL  195,  1847,  and  xvi  520, 

1849.    Delessite^OttTTk,  Min.,  1850.    Eisenchlorit 

Masnve,  with  a  short  fibrous  or  scaly  feathery  texture,  often  radiated. 

H.=2*5.    G.=2'89.    Color  olive-green  to  blackish-green.    Powder  gray  or  green. 

Analyses :  Delesse  (L  o): 

Si           Si           f e  »e  ftg  Ca           fi 

L  Mielen        di*u7  15*47         17*54  407  19*14  0*46  ll-55=99*30. 

r         2.  Oberstein  29*08                42*00                12*23  8'70  12*99=100 

3.  Zwickau    29*45  18*25          8*17  1512  15*32  0*45  l?-*57=99*83. 

AnaL  1  affords  the  0.  ratio  for  ^  fi,  Si,  fi=8*7  :  12*5  :  16*6  :  10*27 ;  and  anal  3,  11*87  :  10*96 
:  15*70 :  11*18.  The  former  gives  for  the  0.  ratio  of  bases  and  silica  1 :  1*29,  and  the  latter  1 :  1*45 ; 
the  mean  of  which  is  about  8 : 4. 

In  a  matrass  yields  water  and  becomes  brown.  B.B.  fuses  with  difficulty  on  the  edges.  Easily 
soluble  in  adds,  affording  a  deposit  of  silica. 

Occurs  coating  or  filling  the  cavities  of  amygdaloid,  or  amygdaloidal  porphyry,  at  Oberstein, 
Zwickau,  La  Gr^ve  near  Mielen. 

Named  after  Delesse^  of  Paris. 

450.  RIPIDOIJTB.  Chlorite  pt  early  aiUhan  (for  Syn.,  see  p.  501).  Hexagonal  Chlorite  pt 
Bipidolith  (ft.  Adimatovsk,  Schwarzenstein)  v,  Kob,,  J.  pr.  Ch.,  xvl  1839.  ?TabeTgitpt 
dinochlore  (fr.  Westdiester)  W,  P.  Blake^  Am.  J.  Sd.,  IL  xii.  339,  1851.  Elinochlor  Gmn. 
Kotschubdt  (fr.  &  Ural)  Kokaclyirof,  BuU.  Aa  St  Pet,  v.  369,  1861. 

Monoclinic.  (7=62^  51'=(9  A  i4, 1 A  7=125°  37',  0  A  44=108°  14' ; 
a:i:  (?=1'47756  : 1 : 1-73195.  Observed  planes :  0 ;  vertical,  /,  i-i,  i-i,  i-h ; 
clinodomes,  34,  44 ;  hemidomes,  |-i,  1-i,  |-i,  4-i,  -A-i ;  hemioctahedrftl,  f , 
f ,  1,  -2,  -6 ;  |-i,  2-6,  -6-i,  Kokscharof. 

O  A  7=113°  57'  0  A  I,  adj.,=118°  82'     7a  1-6=150°  10' 

(9  A  1,  adj.,=102  7  Oa  f  6=116  45  44  A  4-i,  ov.  i4,=143  83 

O  A  -4-i=125  7  Oa  ?4=90  i-l  A  i-6=147  1* 

O  A  1-i,  back,=103  55  1  A  1=121  28  i-i  A  i-6=114  3 

O  A  |-i=98  18  7a  1=148  57  Oa  i-i=104  23 

Cleavage:    0  eminent;   crystals  often  tabnlar,  also  oblong;  frequently 
rhombohedral  in  aspect,  as  in  f.  424,  the  plane  angles  of  the  base  60°  or 

sa 
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120®.  Twins :  composition-face  |,  making  stellate  groups,  as  in  f  490 
421,  very  common ;  0  A  f =89°  43'  to  90*",  and  these  twins  therefore  having 
small  or  no  reentering  angles  on  the  face  of  cleavage.  Crystals  often  groups 
in  rosettes.    Massive  coarse  scaly  granular  to  fine  granular  and  earthy. 


417 


418 


419 


Achmatovsk. 


AchmatoYBk. 


Achmatovsk. 


Westchester. 


H.=2-2-5.  G.=2-65-2-78  ;  2*774,  fr.  Achmatovsk,  G.  Rose;  2-672, 
fb.,  Marjgnac ;  2*603,  ib.,  Hermann  ;  2*673,  fr.  Ala,  Marignac ;  2*714,  fr. 
Texas,  Hake;  2*71,  fr.  Willimantic,  Burton.  Lustre  of  cleavage-face 
somewhat  pearlv.  Color  deep  grass-green  to  olive-green;  also  rose-red. 
Often  strongly  dichroic,  being  sometimes  brownish  or  hyacinth-red  trans- 
verse to  the  vertical  axis,  by  transmitted  light,  when  green  in  the  direction 
of  the  axis ;  at  other  times  green  in  both  directions.  Streak  greenish-white 
to  uncolored.  Transparent  to  translucent.  Flexible  and  somewhat  elastic. 
Optic-axial  divergence  10°  to  86°  ;  bisectrix  acute  positive,  inclined  12°  to 
16°  to  the  normal  to  0 ;  plane  in  a  direction  eitner  parallel  (f.  422^,  or 
at  right  angles  (f.  423)  to  two  sides  of  the  hexagonal  base,  the  lines  m  f. 
422,  423,  and  the  lining  in  f.  420,  421  (of  the  twins),  showing  the  two 
directions. 

Var. — 1.  Ordinary;  green  npidolite,  passing  into  bluish-green  and  bluish  (tabergite) ;  (a)  foU 
ated ;  (&)  roassive.  2.  AotocAuieifo;  rose-red.  3.  i!b^{»ah'n^,  much  like  vermiculite.  Descloifleaaz 
found  the  optic-axial  angle  in  the  mineral  fVom  Texas  15**— 60"*  (a  crystal  having  a  hexagonal  nu- 
cleus of  kammererite) ;  others  from  Pennsylvania  70"*— 86** ;  (h>m  Achmatovsk  and  Arendal,  Nor- 
ffar,  A^}•^W ;  fr.  Zermatt^  46*  ;  fr.  ZiUerthal,  48*-60'* ;  ft.  Pftmders,  46'-54" ;  IV.  St  Gotliard, 
W\  fir.  Cavalaire,  Dept  of  Var,  26^  44",  72" ;  fr.  Pfitsch,  Tyrol,  15'*-88" ;  fr.  Ala,  l5'-42'' ;  fr. 
Traversella,  1 5'— 24" ;  fr.  Taberg  (tabergite),  bluish  to  green,  lo*"— SB°.  In  a  Pennsylvania  |>bite 
be  found  68*  at  20'*  to  100'  a ;  69'  at  160"  0. ;  72"  at  ISO"  a ;  73^*  at  190*  a ;  75'  at  206*  O 
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Oooke  foond  the  angle  for  plates  ft*.  Texas  67^—84*,  with  the  indination  cf  the  bisectrix  13(*  ta 
15*'. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  ^=5  : 3  : 6 :  4 ;  correspondiDfl^  to  5  Mg,  Xl,  S  Si,  4  ]^=Silioa  32*5, 
alnmiDa  \S%  magnesia  86  0,  water  12*9=100.  Analyses:  1,  %  W.  J.  Oraw  (Am.  J.  Set,  11.  xiiL 
322);  3,  T.  Kobell  (QeL  Anz.  Miinchen,  Ap.  10,  1854);  4,  Varrentrapp  (Pogg.,  xlviil  185);  5-T 
T.  Kobell  (J.  pr.  Oh.,  xtL  470);  8,  Bruel  (Pogg.,  xlyiiL);  9,  Delesse  (Ann.  Ch.  Phys.,  III.  ix 
396);  10,  11,  Marignac  (Ann.  Oh.  Phjs.,  IIL  x  480);  12,  Hermann  (J.  pr.  Oh.,  xL  13);  13.  B  S 
Burton  (priT.  oootrib.): 

424— Kataral  dxe. 


Wettdiester,  Pa. 

Si 

%l 

€r 

9e 

Je 

fig 

ft 

1.  Ohester  Ox,  Pa. 

31-34 
31T8 

17-47 

1-69 

8-85 

.  1 1' 

~~" 

33-44 
33-64 

12  60=100-39  Oraw, 

^            U                M          M 

22-71 

12-60=100-73  Oraw. 

8.  BaTaria 

83-49 

15-37 

0-65 

2-80 

4-25 

32-94 

11-50=100-40  KobelL 

4.  Achmatovsk 

80-38 

16-97 

_ 

_ 

4-87 

33-97 

12-63=98-81  Varrentrapp. 

5.            *' 

31-25 

1872 

_ 

_- 

510 

32  08 

12-68=99-78  KobelL 

e.         " 

3114 

17-14 



-1.— 

3*85 

34-40 

12-20,  insol.  0-86  =  100-11  Kob. 

7.  Schwarzenstein 

32-68 

1457 

6-97 

3S-11 

12-10,  insol.  I-(.2  =  99-73  KobcU 

8.  Zillerthal 

81-47 

16-67 

5-97 

3256 

12*42=99-11  Bruel. 

9.  Pyrenees 

.S2-1 

18'6 

— . 

_ 

0-6 

36-7 

12-1  =  100  Delesse. 

10.  Ala 

80-01 

19-11 

— — 

4-81 

33-15 

12-52=99-60  Marignac 

11.  Slatoost 

30-27 

19-89 

4-42 



83-13 

12-54=100-26  Marignac. 

i%        "       white 

30-80 

17-27 

1-37 

— 

87  07 

12*80=98  82  Hermann. 

13.  Wmimantic^  Ot 

31-86 

15*80 



4-77 



34*80 

12-72,  Cal-30=99-75  Burton. 

Bammelsberg  foond  4-56  ^e  in  the  mineral  from  AchmatOYsk.    In  anal  9,  Q.=2'615 ;  10, 0.=- 
1*678 ;  11,  G.= 2*672 ;  1*2,  G.=2-603.    Pearse  found  the  green  chlorite  of  Texas  to  contun  (Ara 
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J.  Sol,  n  xxxTiL  222)  ft  28-62,  Xl  18-37,  5r  1-97,  iii  037,  ^e  3-73,  Ag  32-13,  Oa  1-45,  ft  U-OS 
=  100*66 ;  and  on  tho  ground  of  the  low  silica  makea  it  a  new  specieR,  and  names  it  grtuiUe,  from 
YpatTTK^  grass.    The  mineral  was  probably  the  tnie  ripidolite  of  Texas,  perhaps  impure. 

Pyr.,  etc. — ^Tields  water.  B.B.  in  the  platmum  forceps  whitens  and  fVises  with  difficulty  on 
the  edges  to  a  grayish-bhick  glass.  With  borax,  a  clear  glass  colored  by  iron,  and  sometimes 
shromium.  In  sulphuric  acid  wholly  decomposed.  The  variety  fh>m  Willimantic,  Ct,  exfdiatos  in 
worm-like  forms,  like  vermiculite. 

Obs. — Occurs  in  connection  with  chloritic  and  talcose  rocks  or  schist,  and  serpentine.  Found 
at  Achmatovsk  and  other  foreign  localities  mentioned  above ;  red  {koischvJbeUe)  in  the  district  of 
Ufaleisk,  Southern  Ural ;  at  Ala,  Piedmont,  with  prochlorite;  at  2^rmatt,  with  brown  garnet;  at 
Markt  Leugast  in  Bavaria ;  Marienberg,  Saxony. 

In  the  U.  States,  in  large  crystals  and  plates  at  Westchester,  in  serpentine,  and  TJnionTille^ 
Pa.  (f.  424)*  at  Texas,  with  ohromite,  and  intimately  associated,  and  sometimes  compounded, 
with  red  and  green  penninite. 

On  cryst  see  Kokscharof,  Min.  BussL,  ii  7  (abstract  in  Am.  J.  Sd,  XL  six.  176);  Beadoi- 
Beaux,  Min.,  L  412;  Hessenberg,  Min.  Not.,  Ka  vlL  28;  J.  P.  Cooke,  Am.  J.  Sd.,  IL  xliv.  20S, 
from  whom  figs.  420-423  are  taken. 

Named  ripidoUU  from  purif,  afwa^  in  allusion  to  a  common  mode  of  groupmg  of  the  crystals; 
and  eUnochUjrt^  ftom  the  inclined  monodinic  form  of  crystallisation  ascertained  by  Blake's  optical 
investigation.  It  has  since  been  found,  and  first  through  examinations  by  Kokscharof  that  the 
dilorito  of  Achmatovsk,  and  also  that  of  Schwarzenstein  and  Ala,  the  three  upon  which  von 
Kobell  based  his  description  of  ripidolite,  are  also  monodinic^  and  identical  with  clinocblwe. 
RipidalUe  has  nevertheless  been,  to  some  extent,  set  aside  for  clinochkre^  because  of  the  oonfosion 
in  the  sdence  connected  with  that  name  (see  p.  602);  but  the  latter  name  is  very  objectionable, 
since  there  is  now  a  second  monoclinic  chlorite  known  (p.  604).  The  former  name  is  a  register  of 
von  Kobell's  important  chemical  discovery  that  the  old  clUorite  induded  two  distinct  spedea 
(p.  502),  and  ought  to  be  retained. 

Talo-Celoritb  of  Tsavebsrlla.  occurs  in  large  hexagonal  plates  regularly  grouped,  and 
presents,  according  to  Desdoiseaux,  the  optical  characters  of  clinochlore.  The  plates  are  twins, 
consisting  of  six  triangular  sections ;  at  centre  they  are  translucent  and  blackish-green,  and  have 
a  negative  bisectrix,  and  exteriorly  dear  green  and  transparent,  with  €i  positive  bisectrix.  Maiig> 
nac  regards  it  as  between  talc  and  chlorite.    He  obtained  (Ann.  Oh.  Phys.,  IIL  xiv.  60,  1845)- 


Si 

£1 

*e 

flg 

ft 

1. 

38-46 

11-75 

12-82 

28-19 

8-49=99-7a 

2. 

89-81 

12-66 

11-10 

28-41 

7-79=99'67. 

3, 

41-34 

11-42 

10-09 

29-67 

7-66=100-18. 

Corresponds  nearly  with  the  0.  ratio  8  :  1:4:8,  and  therefore  the  general  formula  (&',  S)' 
Si'+aq,  or  that  of  pyroscleriie.  But  it  is  possibly  ripidolite  impure  from  mixture  with  talc, 
which  view  would  account  for  the  high  percentage  of  silica.  Occurs  at  Traversella,  Piedmont, 
with  magnetite  and  ripidolite. 

At  Traversella  there  is  still  another  lale^Morile,  soft  and  of  a  silvery-white  lustre,  having  a 
single  optical  axis,  or  two  very  slightly  divergent ;  the  hexagonal  phites  are  opaque  at  centre  and 
transparent  toward  the  borders.  It  affords  mudi  water  in  a  matrass,  and  Aises  with  difficulty 
on  the  edges  to  a  white  enamel 


461.  laEUOBTBNBBRGmi.    Leuchtenbergit  Komonenf  Yerh.  Min.  St  Pet,  1842,  64. 
Chlorite  blanche  de  Maul^on  Delesse,  Ann.  Oh.  Phys.,  IIL  ix.  396,  1843. 

Hexagonal.    In  hexagonal  plates  or  crystals.    Cleavage :  basal  eminent. 

H.=2-5.  G.=2-61-2-71;  2'61-2-64:,  v.  Leuchtenberg ;  2-64:-- 2-65, 
Kokscharof.  Lustre  of  cleavage  surface  pearly.  Colorless,  white,  yellow- 
ish-white, greenish-white ;  often  opaque  extemjJly  (from  alteration)  jind 
colorless  within.  Translucent  in  tlun  laminas  when  unaltered.  Thin 
laminss  flexible,  very  slightly  elastic.     Optically  unaxial ;  Haid.,  Descl. 

Oomp.— 0.  ratio  for  ^  fi.  Si,  d=4i  :  8  :  6  :  3^ ;  (}  ftg>+|  iS^)  Si+U  S=:Silica  80*4,  alumina 
20*9,  magnesia  36'6,  water  12*2=100.  It  is  a  prochlorite  with  the  prottoyd  base  almost  wholly 
magnesia.  Analyses:  1,  Hermann  (J.  pr.  Gh^  zL  18);  2,  T.  Leuchtenberg  (BulL  Ao.  St  Pat,  ix 
188);  8,  DeIesse(L&): 
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81 

£]        9e 

Ag 

1.  Sktonst 
3.  Uaulton 

32-36 
(})  30-46 
821 

18-00      4-37 
19-74*61-99 
18-6        0-6 

32-29 
34*52 
36-7 

Ca    a 

—  1 2  -60  =  99-6 1  Hermann. 
0-1 1    12-74=99-66  Leuchtenberg. 

12-1  =  100  Delesse. 

Von  Lenchtenberg's  analysis  was  made  on  unaltered  materiali  separated  with  great  uaxe,  avet 
microscopic,  from  impurities.  It  gires  the  0  ratio  for  ]Ct,  fi,  Si^  d=  18*83  :  9*85: 16-24:  11*82; 
and  Hermann's,  12-92:  10-69:  17*26:  11-11.  The  ** white  chlorite''  of  Maul^n  appears  to  be 
Identical  with  ieuchtenbergite. 

Pyr^  etc.— In  the  closed  tube  jields  water.  B3.  exfoliates  and  fuses  with  difficulty  on  the 
thin  edges,  becoming  white  and  opaque. 

Obfl. — ^Found  in  the  Schischimsk  Mts.,  near  Slatoust,  partly  in  large  crystals,  and  partly  quite 
small,  imbedded  hi  steatite.  The  crystals  are  mostly  opaque  and  altered  externally,  and  contain 
in  this  outer  part  fVom  9*30  to  10*76  p.  a  of  water.  The  mineral  contains  minute  garnets  and 
some  other  crystals  as  impurities. 

Named  after  Duke  N.  y.  Leuchtenberg. 


462.  PROOHLORITB.  Mica  pt.,  Telgsten  pt?,  lapis  colubrinus  lamellosus  {tr,  Salberg), 
WalL,  lOn.,  130,  1747.  Talgsten  pt,  Specksten  pt,  OnmuL,  Min.,  89, 1758.  Ghlorit  pt  (fr.  St 
Gtothard,  Tolfa,  Altenberg)  Wem.,  BerguL  J.,  I  376  and  891,  1789.  BUlttriger  Chlorit  (fir.  St 
Gothard)  Wem.,  1800,  Ludwig  Min,  I  118,  1808.  Chlorite  v.  Kobell,  J.  pr.  Ch^  xvl  1889. 
Hexagonal  Ghlorite.  Bipidolite  O.  Boat^  and  Hhia  MirL,  last  ediL  Lophoit,  Ogkoit,  BreUh^ 
Handb.,  L  881,  383,  1841.  Helminthe  O.  0,  Volger^  Entw.  Min.,  142,  1854.  Grengesite  {ft. 
Dalame)  Hisinger^  Sackow's  Erz.  u.  Gestelnlager  schwed.  Gtob.,  50,  1831=Strahlige  Griineia- 
enerde  y.  Dalame.    Proohloritd  jDono,  Am.  J.  Sol,  IL  xliy.  268,  1867. 

Hexagonal?     Cleavage:  basal,  eminent.     Crystals  often  implanted  by 
their  sides,  and  in  divergent  groups,  fan-shaped,  or 
spheroidal.    Also  in  large  folia.    Massive  granular. 

H.=l— 2.  G.  =  2-78--2-96.  Translucent  to 
opaque ;  transparent  only  in  very  thiu  folia.  Lus- 
tre of  cleavage  surface  feebly  pearly.  Color  green, 
grass-green,  olive-green,  blackish-green ;  across  the 
axis  by  transmitted  light  sometimes  red.  Streak 
uncolored  or  greenish.  LaminsB  flexible,  not  elas- 
tic. Double  refraction  very  weak ;  one  optical 
negative  axis  (Dauphiny) ;  or  two  very  slightly  diverging,  apparently  nor- 
m^  to  plane  of  cleavage. 

Oomp — 0.  ratio  for  jft,  fi,  Si,  fl=12  :  9  :  14  :  9^ ;  for  bases  and  sDica  8:2;  {!(%» *e)"+ 
}il!kl)9i+i^=,  if  Ag  ite^l :  1,  Silica  26*8,  alumina  19%  protoxyd  of  iron  27'5,  magnesia 
15-3,  water  10*7=100.  Analyses:  1,  Yarrentrapp;  2,  Rammelsberg  (Min.  Oh.,  588);  3,  4,  v. 
Kobell  (J.  pr.  Ch.,  xvl) ;  5,  Tdchermak  (Ber.  Ak.  Wien,  liil.  26) ;  6,  y.  KobeU  (L  c.) ;  7,  8,  Marignac 
(Ann.  Ch.  Phys.,  IIL  xiy.  69) ;  9,  Hermann ;  10,  J.  L.  Smith  (Am.  J.  SoL,  IL  xi  65) ;  11,  Genth 
(Am.  J.  ScL,  IL  xxyiiL  250) ;  1 2,  Hisinger  (Suckow,  Erz.  u.  Gestelnlager  schwed.  C^b.,  1831,  50) ; 
13,  Erdmana  (Erdmann's  Larobok,  1858,  878): 

a 

8-96=98*70  Yarrentrapp. 
10-70=99-69  Rammelsberg. 
12-00=98*16  KobelL 
12-00=  100-60  KobelL 
12-4,  Oa  1'0=99'0  Tschermak. 
10-45,  gangue  2*24=99-40  Kobell 
11*33=99*33  Marignac 
11-50=99*37  Marignaa 
13-43,  undec.  2*-26=99-46  Harm 
10*61=97-28  Smith. 
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10-69,  9e  4-60=100  Qentb. 
12-66=96-79  Hisinger. 
10-80,  Fe  6-96,  Ca  0-48,  ^a  0*23^ 
£  0  17=100-84  Erdmana 

Analyses  3,  4,  are  of  the  lopkoiU  of  Bieithaupt;  Sa  0=106'*  14'~106''  26';  a=2-78— 2*89 
Analjses  1  and  6  are  of  his  ogcoiie. 

The  hehnirUhe  of  Yolger  occurs  in  slender  Yenniform  crystallizations  like  fig.  426  (whence  th« 
n&meX  transYersely  foliated,  penetrating  quartz  and  feldspar.  The  figure  is  from  a  New  Hamp- 
shire specimen  described  by  0.  P.  Hubbard,  and  may  be  one  of  the  o<£er  species  of  chtorite. 

A  dark  green  mineral  from  the  Pfitschthal,  accompanying  (EUacher's  margarite,  afforded  Hetiei 
(Bamm.  Mm.  Ch.,  846,  ZS.  Kat  Yer.  HaUe,  v.  Sol)  gi  28-U4,  Al  23*19,  Fe  26*7,  &g  15*6S,  Ca  1*43^ 
^  2-30,  ¥  0*98=07-32.    It  is  stated  to  be  inAisible. 

Fyr^  etc.— Same  as  for  ripidolite. 

Obs.— Like  other  ohlorites  in  modes  of  oocurrence.  Sometimes  in  implanted  crystals,  as  at  St 
Gothard,  enveloping  often  adularia,  etc. ;  at  Greiner  in  the  Zillerthal,  Tyrol ;  Bauiis  in  Sals- 
burg  ;  Traversella  in  Piedmont ;  at  Mtn.  Sept  Lacs  in  Danphiny  (anal.  7) ;  in  Styria ;  Bohemia. 
Also  massive  in  Cornwall,  in  tin  veins  (where  it  is  called  peach) ;  at  Arendal  in  Norway ;  Salbeig 
and  Dannemora,  Sweden;  Dognacska,  Hungary;  also  as  pseudomorphs,  at  BergmannBgrun, 
Saxony,  after  garnet,  and  at  Greiner,  Tyrol,  after  hornblende. 

Grengeaite  from  Grangesbergin  Dalecarlia,  Sweden  (anal  12),  occurs  partly  in  hexagonal  crystalli* 
satious,  more  or  less  radiately  grouped,  and  probably  results,  Erdmann  observes  (Larobok  Min., 
1858,  374),  from  the  alteration  of  pyroxene.  Erdmann  spells  the  name  GrangesiU.  Spedfle 
grayity  3-1 ;  color  dark  green.  Beported  also  from  Fischbachthal,  as  altered  augite,  in  rnela- 
phvra 

Named  frt>m  y\<ao6i^  greea. 

Werner's  species  chlorite  was  shown  to  include  more  than  one  species  by  Yon  KobeU  in  1838, 
and  the  name  chhrUe  was  thereupon  given  by  him  to  the  St  Gothard  and  other  chlorites  having 
26  to  27  p^  c.  sihca,  and  r^idoUte  to  that  of  Schwarzenstein  and  Achmatovsk  having  30  to  38 
p.  c.  of  sUica. 

In  18»9,  G.  Rose  reversed  the  names  of  v.  Kobell(Bee  paper  on  chlorite  byYarrentrapp,  Pogg., 
xlviiL  19.S,  1839)  on  the  ground  that  v.  Kobell's  ripidolite  was  not  so  characteristically  fan-ahaped 
in  aggregation  as  the  other  species.  But  the  change  was  unfortunate,  as  both  species  are  now 
known  to  differ  but  little  in  this  respect,  and  it  has  resulted  in  much  confusion  in  the  scienoe. 
Uoreover,  it  violated  an  older  daim  of  priority;  f5r  Werner's  Uatiriger  CfUorit  (or  OhlorUea  tamd- 
lo8U8\  the  first  crystallized  chlorite  recognized  by  him  (in  1800  or  earb'er,  Ludwig's  Min.,  L  118, 
1803),  was  the  hexagonal  chlorite  of  St.  Gothard,  and  this  should  therefore,  in  the  division,  have 
retained  the  name  chlorite. 

As  the  term  chlorite  has  become  the  designation  of  a  family  of  minerals,  it  seems  necessary  that 
it  should  have  some  modified  form  for  this  species,  and  hence  the  application  of  prochlorOe,  from 
r^«t,  before^  and  cMoriie^  in  allusion  to  its  being  the  earliest  crystallized  kind  recognized. 

The  following  are  chlorite-like  minerals  of  doubtfol  nature : 

463.  A  Ghlobitb-likb  mineral  from  Webster,  N.  C,  in  crystals,  micaceous  in  stmotttie,  <tf  a 
dark  bluibh  to  brownish-green  color,  afforded  Genth  (Am.  J.  ScL,  IL  xxxiiL  200) : 
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43-10 
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0-06 

329=10030. 

The  ratio  between  the  oxygen  of  the  bases  and  silica  is  about  3:2.  It  is  remarkable  for  the 
•mall  amount  of  water  and  iron,  and  the  large  proportion  of  magnesia ;  a  constitution  which  may 
have  an  explanation  in  its  being  a  mixture  of  talc  and  chlorite.  It  is  associated  with  a  talc  wiu<£ 
Gtonth  found  to  be  nearly  anhydrous  (p.  463). 

464.  APHBOsmiEBiTB  Sandbcrger  (Ueb.  Geol  Nassau,  97, 1 847).  A  soft  ferrugmous  chlorite,  of  a 
dark  olive-green  color,  scaly  massive  in  structure ;  the  scales  minute,  transparent,  and  hexagonal, 
and  having  G.=2*8  and  U.=l ;  from  Weilburg,  Duchy  of  Nassau,  at  the  Gelegenheit  mine.  A 
similar  mineral,  but  more  magnesiav^  has  been  found  in  gneiss  at  Guistbergin  Wermland;  in 
hematite  at  Bonscheuer  near  Mutterehausen,  Duchy  of  Nassau,  having  G.= 2*991 ;  at  Balduiustoia 
on  the  Lahr;  and  in  mica  schist  with  hematite  at  several  places  in  Upper  Styria,  consisting  of 
micioBcopio  scales  of  a  clear  green  color.  Analyses:  1,  Sandberger  (loc  cit);  2,  J.  Igelstrooi 
(J.  pr.  (^,  IxxxiT.  480);  3,  Erlenmeyer  (Jahresb.,  I860,  773);  4,  v.  Hauer: 
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Si  Si  9e       f'e  ilg  £[ 

LWeflmuK       ^^'^  21*25  44-24  1-06  7-U=100<74  Sandbeiger. 

2.  Guittberg      250  20-6  32*0  14*3  7-6=99-5  Igelfitrom. 

3.  Bonsdheaer    25-72  20*69  4*01  27-79  11-70  10-05=99-96  Erlenmeyw. 

4.  Btyria             2608  20*27  32*91  1000  10*06=99-32  Hauer. 

AnaL  1  oanespondB  nearly  to  j^e*  Si+Sl  §1+2  H.  The  others  haf«  part  of  tb«  Im 
?Bplaoed  bj  magnesia)  and  approach  oidinaxy  prochlorite. 

455.  IfETACHLOBiTB  IM  (ZS.  G^  iv.  684^  1852).  Foliated  columnar,  like  cblorite,  Titreooa  lo 
pearlj  in  lustre,  dull  leek-green  color.    R=2-5.    Composition  according  to  E.  list  (L  c) : 

ft  Si  t^e  ttg         da  &  ^a  £[ 

23-77         16*48        40*36        3*10        0*74        137        0*08        13-75=99-60. 

Whence  the  oxjgen  ratio  for  ft,  &  Si,  %  is  very  nearly  4| :  8  :  5  :  5,  whidi  gifes  for  the  osy* 
gen  of  the  bases  and  silica  the  ratio  1^  :  5=3  :  2,  as  in  aphrosiderite. 

B.B.  fuses  on  the  edges  to  a  dark  enamel.  Gelatinises  in  the  cold  with  muriatio  add.  Fonns 
umall  veins  in  a  green  rock  at  Biichenberg  near  Elbingorode,  in  the  Harz. 

Baltimobitb.  "Baltimorite,"  so  called  from  Baltimore,  afforded  r.  Hauer  (Jahrb.  G.  Beichs., 
1853)  Si  2716,  £l  18*54^  Oa  15  08,  lilg  2600,^  13*28=100.  Hermann  found  hi  **B«ltimorit8 " 
of  a  bluish  color,  ft  3826,  ^  7*23,  &  4  34,  Fe  289,  %  38-56,  ^  12*44,  C  1*80.  Thomson,  who 
instituted  the  species,  found  for  it  the  composition  essentially  of  serpentine  (see  p.  4C7).  It  is  a 
good  example  of  the  indefinite  mixtures  that  exist  among  the  serpentine  and  allied  minerals,  an4 
of  the  uncertainty  as  to  the  yalue  of  a  species  that  is  based  on  only  one  or  two  analyses  of  the 
specimens  of  a  region,  and  especially  on  specimens  received  fh)m  ordinary  collectors. 

P&A8IUTE  T.  Thomson  (PhiL  Mag.,  III.  xvii.  416,  1840).  A  leek-gieen  fibrous  mineral,  soft  as 
Yenetian  talc,  from  Kilpatiick  Hills,  the  fibres  loosely  cohering,  with  G.=2-itll.  Stated  to  oob- 
flist  of  silica,  magnesia,  sesquioxyd  of  iron  and  alumina,  wjth  probably  soda,  and  18  p.  c  of  water. 
Analysis  not  given.    Probably  a  chlorite  of  some  kind. 

455A.  DuHASrrB  DeUsse  (Dufr.  Min.,  iii.  790,  1847,  iiL  286,  1859).  A  chlorite  lining  cavities 
or  fissures  in  certain  mekphyres  in  the  Yosges;  color  green;  sofl^  and  somewhat  resembUng 
lipidolite. 

466.  ORONSTBDTITB.    Gronstedtit  Steinmann,  Sohw.  J.,  xxxil  69,  1821.    ChloronelaD 

BreWk,  Char.,  33,  184,  1823. 

Rhombohedral.     Occurs  in  hexagonal  prisms,  tapering  toward  the  sum- 
mit, or  adhering  laterally,  and  vertically  striated ;  also  in  fibrous  diverging 
groups,  cylindroidal  and  reniform;    also  amorphous.     Cleavage:   basal, 
iffhly  perfect. 

H.=3"5.  G.=3"848.  Lustre  brilliantly  vitreous.  Color  coal-black  to 
brownish-black.  Sti*eak  dark  olive-preen.  Opaque.  Not  brittle.  Thin 
lamines  elastic. 

Oomp^— 0.  ratio  for  ft,  S,  Si,  £[=3  :  3  :  4  :  3;  whence  (i  (^e,  An)'-!-!  ^e)  di-h}  %  fWm 
Damour's  aualysis.  Analyses:  1,  Steinmann  (L  a);  lA,  same,  as  corrected  by  v.  KobeU,  afU; 
a  determination  of  the  de^^ree  of  oxydation  of  the  iron  (Schw.  J.,  IxiL  196);  2,  second  anal,  o** 
Steinmann,  altered  to  correspond  with  the  Pe  in  Damour's  anal  (Am.  J.  Sci,  II.  xxxi.  360) ;  f 
Bamour  (Ann.  Oh.  Phys.,  UL  Iviu.  99): 

l0*700=99-968  Steinmann. 
Io'700=108-6'y7  Steinmann,  altered. 
10*70=100*78  Steinmann.  altered. 
9«7«=98-78  Damour.    a.=2-36. 

Pyr.,  •to.— B.B.  froths  and  fuses  on  the  edges,  yielding  in  R.F.  a  magnetic  gray  or  blaoli 
globula    With  borax  gives  reaotaons  for  iron  and  manganese.     Gelatinises  in  ooncentrated. 
mnriailo  add. 

Ohs.— Accompanies  limouite  and  caldte  in  veins  containing  silver  ores  at  Przibram  in  ] 
Oscars  also  at  wheal  Maudlin  in  Ck>mwal],  in  diverging  groups. 

Named  after  the  Swedish  mineraU^t  and  chemisti  A.  Ft,  Cronstedt 
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45dA.  SmBBOflOHnouTE  Wemekink  (Pogg.,  I  887,  1824).  Probably  cnmBtedtlte.  Bhomboh^ 
dral,  afTording  the  planes  0,  /,  1 ;  oiystals  miouto  and  often  hemiBphericallj  grouped;  deaTage^ 
basal,  perfect;  also  maasive.  H.=2*6;  6.  =3 — 8*4.  Lustre  splendent;  color  pore  velvet-black 
when  crystallizedi, dark  greenish-gray;  streak  leek-green,  greenish-gray;  opaque. 

Formula :  te*  Si+ 1^  H,  Wemekink,  from  an  analysis  of  only  three  grains  of  the  mineral  (L  a) 

Si  16-8  3kl4-l  *e3Pe76-6  fi[  7-3=  1(3-2. 

B.B.  easily  ftisible,  according  to  Wemekink  (inf\]sible,  Berzelius) ;  gelatinizes  in  muriatio  add. 
U  occurs  in  cavities  in  pyrrhotite  and  siderite,  at  Oonghonas  do  Gampo^  BraziL 

467.  OORUNDOFHIUTB.  Shepard(tp,  N.  Gar.),  Am.  J.  Sd.,  II.  ziL  211, 1851 ;  (fr.  Cheater, 
Mass.)  tti,  ib.,  zL  112,  1865.  Olinochlore  (fr.  Chester)  J.  F.  Oooke^  Am.  J.  Sci.,  IL  zliy.  20e^ 
1867. 

Monoclinic,  Dead.  Form  double  hexagonal  pyramids.  Cleavage  emi- 
nent, as  in  clinochlore.  Twins  common,  Hke  those  of  olinochlore  (p.  498, 
f.421). 

H. = 2*5.  G. = 2*90,  fr.  Chester,  Brush.  Lustre  of  cleavage  surface  some* 
what  pearly.  Color  olive-green,  leek-green,  grayish-green.  Transparent  to 
nearly  opaque.  Laminfle  flexible,  somewhat  elastic  Optically  biaxial ;  angle 
between  the  axes  varies  from  a  very  small  angle  to  73i°,  mostly  30°  to  73i® ; 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong. 

Var.— Descloizeanx  found  the  optic-axial  an^le  in  a  plate  from  Chester,  Mass.  0etter  to  the 
author  of  Jan.  1866),  65",  with  an  increase  of  3  in  the  angle  on  heating  to  200"  0.,  a  character 
which,  he  observes,  distinguishes  this  mineral  and  ripidoUte  from  penninite.  Cooke  found  (L  a) 
for  the  same,  from  different  plates,  the  angles  82",  45",  71^",  73|".  The  plane  of  the  axes  per- 
pendicular to  two  sides  of  the  hexagon. 

Oomp.— 0.  ratio  for  ^  fi,  Si,  fi,  fr.  Pisani,  1  :  1  :  1  :  (,  and  between  bases  and  silica  2:1; 
whence  (i  ]Et*+i  %1)*  §i*+5  £[.  Analyses :  1,  Pisani  (Am.  J.  ScL,  IL  xlL  894);  2,  J.  L.  Smithi 
**on  material  not  absolutely  pure"  (ib.,  xliL  92): 

11-9,  fin.  Oa,  Li  (r.=:99-8  PisanL 
10  62=99*29  Smith. 

Dr.  C.  T.  Jackson  found  in  the  Chester  chlorite  (Proa  N.  H.  Soc.,  Boston,  x.  321)  Si  22*50,  £l 
23  60,  Pe  41*50,  Mg  I'SU,  '&.  11*00=100*30.  It  contained,  he  observes,  some  mixed  magnetite. 
But  it  is  further  evident  that  nearly  all  the  magnesia  was  left  unseparated  ttom  the  iron. 

Obs. — Occurs  with  corundum  or  emery ;  its  low  percentage  of  silica  accords  with  this  assodft- 
tion.  The  species  was  instituted  on  a  chlorite  found  with  the  corundum  of  Asheville,  K.  0., 
whence  the  name,  from  corundum,  and  ^iXo^,  friend.  The  above  description  is  from  specimens 
occurring  abundantly,  and  sometimes  in  large  and  small  crystals,  at  the  emery  mine  of  CShester, 
Mass.,  which  Sliepard  has  referred  to  corundophilite ;  its  identity  with  the  Asheville  mineral  ia 
not  yet  ascertained.  Shepard  describes  the  latter  (i.  c.)  as  occurring  in  monoclinic  crystals,  with 
/A/=120°,  0  A  I=dV  80',  0  A  i-i=  88^  to  89°;  sometimes  in  stellate  groups;  thin  laminn 
flexible ;  and  he  obtained  in  a  very  unsatisfactory  chemical  examination  of  0*146  grain.  Si  34*75, 
il  8*55,  ^Q  31*25,  £[  5-47,  with  a  loss  of  20  p.  c. 

468.  OHLORTTOID.  Chloritspath  FiedUr,  Pogg.,  xxv.  329,  1832.  Ohloritoid  G.  Roae,  Bell. 
Ural,  L  25*2,  1837.  Barytophyllit  Glock.,  Onmdr.,  570,  1889.  Masonite  (7.  T.  JadsBon^  Bep.  G. 
of  B.  Island,  88,  1840.    Sismondine  Deleue,  Ann.  Ch.  Phys.,  III.  ix.  385,  1843. 

Monoclinic,  or  tricliiiic.  I A  I'  about  100°;  0  (or  cleavage  surface)  on 
lateral  planes  93°— 95°,  Descl.  Cleavage  :  basal  perfect ;  parallel  to  a 
lateral  plane  imperfect.  Usually  coarsely  foliated  massive;  folia  often 
curved  or  bent,  and  brittle ;  also  in  thin  ecdles  or  small  plates  disseminated 
through  the  containing  rock. 

H.=5*5— 6.  G.=3*5— 3'6  Color  dark  gray,  greenish-gray,  greejiiah* 
bWk.   grayish-black,  often   grass-green  in  very  thin  plates ;    strongly 
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1.  Chester,  Mass. 

240 

25-9 

14*8 

22-7 

2.        *'          " 

25*06 

30*70 

16-50 

16*41 
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dichroic.  Streak  nncolored,  or  grayish,  or  very  slightlv  greenish.  Lustre 
of  surface  of  cleavage  somewhat  pesLvlj.  Brittle.  Double  refraction  feeble ; 
bisectrix  oblique  to  the  base ;  axial  divergence  small. 

Var. — 1.  The  original  chloriioid  (or  chloritspath)  from  Eossoibrod,  near  Eatharinenburg  in  the 
Ural,  is  in  large  curving  lamins  or  plates,  grayish  to  blackish-green  in  color,  often  spotted  wiUi 
yellow  from  mixture  with  limonite ;  Q.=3-65,  Fiedler,  8*657,  Breith. 

2.  The  Siamondine  or  8t  Marcel  mineral  is  black;  but,  according  to  Desdoizeanx,  grass-green 
when  in  very  thin  lamhus  parallel  to  0,  pale  green  and  black  in  two  different  directions  at  right 
angles  to  this ;  it  has  /A  /s=about  100°,  0  A  /=93° ;  bisectrix  negative ;  G.  =8*665,  Delesse. 

8.  Mdaoniiey  from  Natic,  R.  I^  is  in  very  broad  plates  of  a  dark  grayish-green  color,  but  bluish- 
green  in  very  thin  laminse  parallel  to  0,  and  grayish-green  at  right  angles  to  this ;  G.= 3*529, 
Kenngott;  0  A  ij  plane  of  deavage,  =96",  Descl.  It  is  evidently  impure,  and  this  must  have 
been  especially  true  of  the  material  analyzed  by  Jackson  (anal.  12). 

The  Canada  mineral  is  in  small  plates,  one-fourth  in.  wide  and  half  this  thick,  disseminated 
through  a  sdiist  (like  phyllite),  and  also  in  nodules  of  radiated  structure,  half  an  indi  trough; 
G.=3-513,  Hunt  That  of  Gumuch-Dagh  resembles  siamondine,  is  dark  green  in  thick  folia  and 
grass-green  in  very  thin|  G.=8*52,  Smith. 

Oomp.— 0.  ratio  for  K,fi,^i,£[=l  :  8  :  2  :  1,  for  most  analyses;  whence  the  formula  (K^e^ 
Ag)*  +  i£l)*Si'+8^=Silica24*(i,  alumina  40-5,  protoxyd  of  iron  28*4^  water  7*1.  The  Pregratten 
mineral  contams  one-third  less  water  (2  fi!). 

Analyses:  l,Bonsdorff(G.  Bose,  Keis.  Ural,  i.  252);  2,  v.  Kobell  (J.  pr.  Oh.,lviiL  40);  3,  Her^ 
mann  (ib.,  liii.  18);  4»  5,  0.  L-  Erdmann  (lb.  iv.  127,  vl  89);  6,  Gerathewohl  (ib.,  xxxiv.  454): 
7,  V.  Kobell  (Gel  Anz.  Munchen,  Apr.,  1854);  8,  Delesse  (AniL  Ch.  Phys.,  III.  ix.  885);  9,  Kobell 
(J.  pr.  Oh.,  Iviil  39);  10,  J.  L.  Smith  (Am.  J.  Sd,  IL  xL  64) ;  11,  J.  D.  Whitney  (Proa  N.  H.  Soc, 
Boston,  1849,  100);  12,  a  T.  Jackson  (Bep.  G.  B.  L,  88,  1840);  13,  T.  a  Hunt  (Am.  J.  Sd.,  IT. 
zxxi.  442): 
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Si 

Pe 

*e 

Ag 

£[ 

1.  Eossoibrod,  CUor, 

27*48 

85*57 

27*05 

4-29 

6*95,  An  0*80=101-64  Bonsd. 

a.       " 

u 

2301 

40-26 

27-40 

8-97 

6*84=  100-98  EobelL 

&         •* 

u 

24  54 

30-72 

17-28 

17-30 

8-75 

6-88—99-97  Hermann. 

4. 

u 

24-90 

46*20 

28-89 

—•=99*99  Erdmann. 

6. 

u 

24-96 

48*83 

31-21 

_ 

——=100  Erdmann. 

6. 

tt 

24*40 

45*17 



80-29 

— i_ 

=99-86  GerathewohL 

7.  Pregratten 

2619 

38*30 

6-00 

2111 

8*30 

5*50=100*40  KobelL 

241 

48*2 

238 

— .- 

7-6,  *i  «r.=98-7  Delesse. 

9. 

25-76 

37*50 

21-00 

6-20 

7-80,  undec.  0  5=98*75  K. 

10.  Asia  Minor 

23-91 

39-52 

2805 



7-08=98*56  Smith. 

11.  B.  Island,  MaaoniU 

28-27 

3rl6 

83-72 

0*18 

5-00=99*28  Whitney. 

12. 

u 

83*20 

29*00 

25-93 

0-24 

4-00,Mn  6-00=99-87  JacksoiL 

IS.  Leeds,  Canada 

26-80 

8710 



25-92 

3*66 

6-10,  Mn  0-98=101-01  Hunt 

Erdmann,  who  made  the  earliest  analysis,  and  also  Gtorathewohl  (who  made  his  examination  on 
the  same  specimen,  and  under  Erdmann's  direction),  obtained  no  water,  and  Hermann  observes 
that  the  specimen  had  probably  been  calcined,  as  it  is  the  custom  to  bum  the  emery  rock  at  the 
iorality  in  the  Urals. 

A  green  chlorite-like  mineral,  in  fine  scales,  occurring  in  a  quarts  geode  in  the  Spirifer  sand- 
stone  in  the  vicinity  of  Ems,  in  Nassau,  afforded  Heiget  (Jahresb.,  1863,  820): 

3122-26        £131*76        1*0  86*97        £[863=99-62. 

Giving  the  O.  ratio  for  lt,fi,  Si,  ft=8  :  14  :  11 :  7 J,  and  corresponding  to  (T*r*o'+  A  Xl)*§i*+ 
4  fi.    If  a  little  of  Che  iron  is  sesquioxyd,  the  composition  may  be  the  same  as  for  chloritoid. 

Pyr.,  etc.^-ln  a  matrass  yields  water.  B.R  nearly  inf^ible ;  becomes  darker  and  magnetia 
Oompletely  decomposed  by  sulphuric  add.  The  masonite  fuses  with  difficulty  to  a  dark  green 
enameL 

Obs. — ^The  Eossdbrod  chloritoid  is  associated  with  mica  and  cyanite ;  the  St  Marcel  oocors  in 
a  dark  green  chlorite  schist,  with  garnets,  magnetite,  and  pyrites;  the  Bhode  Island,  in  an  aigil* 
laceous  schist ;  the  Chester,  Mass ,  in  taloose  schist,  with  emery,  diaspore,  etc. ;  the  Oanada,  at 
Brome,  in  micaceous  schist,  and  at  Leeds  in  argillaceous  schist  Chloritoid  occurs  tlao  at  Pr^- 
grattun,  in  Tyrol;  at  Gumuch-Dagh,  Asia  Minor,  with  emery;  in  flaasthal,  Talala. 
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Kamed  CkhrUoid  from  £he  reBemUanoe  to  chlorite.  The  name  CMoritapaihf  or  ih  English  Ckh 
rite  Spar^  has  the  preoedenoe  in  time.  But  it  is  objectionable  in  form  and  signification,  and  has 
rightly  been  superseded  bj  chloritoid. 

458A.  Phtlutb  Thomson  (Ann.  Lja  N.  Y.,  iii.  47,  1828.  Ottrelite  DescL  A  DamoiM-,  Ann.  d 
M^  lY.  ii.  357,  1842.  Newportite  IhUen,  Shepard's  Min.,  L  161,  1857).  PbjlUte  (and  ottrelite) 
doselj  resembles  chloritoid,  as  obsoryed  bj  Hunt  (Am.  J.  Sd,  II.  xzzlX  and  also  by  Desdoiieaux 
(Kin.,  i.  466).  The  analyses  hitherto  made,  however,  show  a  wide  discrepancy.  Yet  it  should  be 
noted  on  this  point  that  we  have  only  one  of  each  variety,  and  the  nuneral  is  so  involved  in  the 
containing  slate  rock  that  it  is  very  difficult  to  obtain  it  pure. 

Occurs  in  small,  oblong,  shining  scales  or  plates,  more  or  less  hexagonal,  in  argillaceous  schists 
According  to  Desdoizeauz,  ottrelite  is  probably  monodinic,  and  the  optical  axes  are  very  divcir^ 
gent.  H=5— 6*5 ;  G.  of  ottrelite  4*4.  Oobr  blackish-gray,  greenish-gray,  black ;  streak  grayish, 
greenish. 

Analyses:  1,  Thomson  (L  a);  2,  Damour  (L  a,  357): 

Si        £1        9e        iS^e      ttn      &       £[ 


1.  Sterling,  PhylUU 

2.  Ottrez,  OUrelile 


88-40 
43-84 


23-68 
24-63 


17*62 


16-72 


8-96 
818 


6-80 


4-80=100*16  Thomson. 
5*66=98*63  Damonr. 


Yields  water  in  the  dosed  tube.  Difficultly  fusible  to  a  magnetic  globule.  Beactions  for  iron 
with  the  fluxes. 

Phyllite  occurs  in  the  schist  of  Sterlmg,  Ooshen,  Chesterfield,  Flainfield,  eta,  in  Massachusetts, 
and  Newport,  B.  I.,  and  the  rock  in  consequence  of  it  is  called  by  Hitchcodc  (Kep.  G.  Mass.,  4to^ 
594,  1841)  "  Spangled  Mica  Slate,''  the  phyllite  being  the  mica  of  the  schist.  The  scales  are 
from  \-^  in.  long,  and  half  to  one-third  this  broad.  Ottrelite  is  from  a  similar  rock  near  Ottrez, 
on  the  borders  of  Luxembourg,  and  from  Ardennes.  Phyllite  has  also  been  reported  from  Tus- 
cany. Desdoizeaux  remarks  on  the  dose  resemblance  of  the  ottrelite  of  Ardennes  to  the  New- 
port phyllite,  and  Hunt  on  the  same  to  the  Canada  chloritoid. 

459.  MARGARrrZ!.  Perlglimmer  (fr.  Sterzing)  Mohs,  Char.,  1820,  Grundr.,  282,  1824.  Mar- 
garite  Tyrolese  min.  dealers.  Corunaellite  (fr.  Pa.),  Clingmanite  (fr.  N.  C),  SUUmanj  Jr^  Am.  J. 
Sd.,  II.  viil  380,  388,  1849.    EmeryUte  (fr.  Asia  Mmor)  SmWi,  ib.,  viii  878,  1849,  xi.  59,  185  L 

Orthorhombic ;   hemihedral,  with  a  monoclinic  aspect,  like  muscovite. 

/A  /=119**-120%  0  A  r=152^-153^  0  A  ^=:144°-145°,  0  A  «=129°~ 
134°,  0  A  i-i=90°.  Lateral  planes  horizontally  stri- 
ated. Cleavage  :  basal,  eminent.  Twins :  common, 
composition-face  /,  and  forming,  by  the  crossing  of 
3  crystals,  groups  of  6  sectors.  Usually  in  intersect- 
ing or  aggregated  laminse ;  sometimes  massive,  with 
a  scaly  structure. 
H.=3'5— 4*5.     G.=2*99,  Hermann.     Lustre  of  base  pearly,  laterally 

vitreous.     Color  grayish,  reddish-white,  yellowish.     Translucent,  subtrans- 

lucent.     Laminae  rather  brittle.     Optic-axial  angle  very  obtuse,  109°  32'. 

117°  30',  126°  24',  128°  48',  for  the  red  ray  in  different  plates ;  plane  of 

axes  parallel  to  the  longer  diagonal ;  dispersion  feeble. 

Ck>mp. — O.  ratio  for  It,  S,  Si,  1^=1  :  6  :  4  :  1 ;  whenoe,  if  the  water  be  basic,  for  bases  and 
«ilica=2  : 1 ;  formula (i(]Et», fi[»)  +  43tl)*Si"=SUica80-l, alumina 512, lime  11-6, soda 26, water 4«5 

Analyses :  1-9,  J.  L  Smith  (Am.  J.  ScL,  IL  xi.  59,  and  xv.  208) ;  10-1 8,  W.  J.  Crav^  (ih.,  viii 
579) ;  14,  B.  SiUiman,  Jr.  (this  Mm.,  1850,  362) ;  lA,  W.  J.  Craw  (ibid.) ;  It^  0.  Hartshome  (ibid.)  j 
17^  Hermann  (J.  pr.  Oh.,  liii.  1);  18,  19,  Smith  ft  Brush  (Am.  J.  Scl,  IL  xv.  209);  20,  Fattii 
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801);  21. 

J.  L.  Smith  (Am.  J. 

ScL,  IL  xlii.  90) : 

Si 

XI       Pe     Ag 

6a     Sa,fr    fl 

1.  Gumuch-Dagh 

2.  " 
8             " 

4.  Island  of  Nloaria 

5.  *•             " 

29*66 
80-90 
81-93 
30-22 
28-87 

50-88     1-78    0-50 
48-21    2-81    vndeL 
48-80     1-50       •• 
49-67     1-33       «r. 
48-88     1-68      tr. 

13-56     1-50    8-41  Smith. 

9-53  undeL  4*61  Smith. 

9-41    2-31    8-62,  Mn  **.  SmUh. 
11-57     2-31     512  Smith. 
10-84    2-86    4-82  Smith. 
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Si 

21 

9e 

fig 

Oa     tia^i.    £[ 

6.  Island  of  Kuem 

80*02 

49-62 

1-66 

0-48 

10-82     1-26    6-66  Smith. 

If          u                    u 

28*90 

48-63 

0-87 

undei  11-92  vndeL  5-08  Smith. 

8!       •*               " 

8010 

6008 

mdA 

ii 

10-80      *'       4-52  Smith. 

9.  Siberia 

28-50 

61-02 

1-78 

14 

12-05      »       5-04  Smith. 

10.  Village  Qfeen,  Fa. 

82-31 

49-24 

0-so 

10-66    2-21     5-27  Craw. 

11,      ** 

8106 

51-20 

0-28 

9-24    2-97     5-27  Craw. 

12.      "              " 

81-26 

51-60 

...^ 

0-50 

101 5     1-22    4-27  Craw. 

18.      "             " 

80*18 

6140 

— 

0-72 

10-87     2-77     4-62  Craw. 

14.  Buncombe  Go.,  N.  0. 

2917 

48-40 

1-24 

9-87     616    8-99,  HF  203,  S]]limaD,Jr 

16.  Unionrille,  Pa. 

29-99 

60-57 

0-62 

11-31     2-47     614  Craw. 

16.        "             " 

3216 

64-28 

fr. 

0-05 

11*86  undeL  0-50  Hartshome. 

17.  Sterzing 

82-46 

4918 

1-84 

8-21 

7-42    1-76*  4-98=100-80  Hermann. 

18.        **^ 

28-4t 

60-24 

1-66 

0-70 

11-50     1-87^  5-00=99--iH  Smith  ^Bniflh. 

19. 

28  64 

51-66 

068 

12-25  [201»^] 4-76=  100  Smith  t Brush. 

20.         " 

29-6T 

62-68 

1-61 

0-64 

10-79    0-18     8-20=99-76  Faltin. 

21.  CQiester,  Masa. 

82-21 

48-87 

2-50 

0-32 

10-02    1-91     4-61,  Li  0-32,  Mn  0-20= 

100-96  Smith 

•0*06artlil8iiKO. 

^TneeofEO. 

Pyr,,  etc*— fields  water  in  the  closed  tube.    B.B.  whitens  and  ftises  on  the  edges. 

dmmdtllUe  and  cUtiifmanUB  were  based  on  an  inoorrect  determination  of  the  silica  in  thi 
analyses. 

DiphanUe  of  Nordenskidld  (BuE  Aa  St  Pet,  ▼.  17)  is  only  niargarite.  It  occurs  in  hezagona. 
prisms  with  perfect  basal  cleavage.  H.=5— 5-5.  G.=3*04— 397.  Color  white  to  bluish.  Analy- 
sis by  Jeyreinof:  Si  8402,  2l  48*88,  da  1311,  t^  3-02,  An  106,  £[  5*84=99  87. 

Obs. — ^Margarite  occurs  in  chlorite  fh>m  the  Greiner  mountt  near  Sterzing  in  the  Tyrol,  where 
first  found  (f.  4*26) ;  at  different  localities  of  emery  in  Asia  Minor  and  the  Grecian  Archipelago,  as 
discoYered  by  Dr.  Smith ;  with  corundum  at  Village  Green,  Delaware  Co.,  Pa. ;  at  Unionville, 
Cheater  Co.,  Pa  (corundellite) ;  at  the  corundi\m  locality  in  Buncombe  Co.,  North  Carolina  (ding- 
maniie);  with  the  corundum  of  Eatharinenburg,  Urals.  It  occurs  massive  in  Pennsylvania. 
Diphanite  is  flrom  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenacite. 

Named  MargarUa  from  naoyapiTm^  pearL  The  name  is  attributed  to  Fuchs,  but  he  nowhere  pub- 
lished it  Von  Leonhard  (Handb.,  1826,  766)  gives  it  as  **  the  current  name  among  the  Tyrolese 
dealers  in  minerals  " 

This  species,  according  to  Dr.  Krantz  (Am.  J.  ScL,  II.  zliv.  256),  is  the  original  margarite.  The 
specimen  from  Sterzing  analyzed  by  Smith  k  Brush  was  one  received  so  labelled  from  Dr.  Kranty 
of  Bonn. 

EPHSsrra  J.  L.  Smithy  Am.  J.  ScL,  II.  zL  59,  1861.    Lamellar,  and  resembles  white  cyanite 
Cleavage  difficult    Scratches  glass  easily.    G.=8  15— 3-20.    Color  pearly-white. 
Analysis  by  Smith  (L  a): 

Si  Si  Ca         te    fra,UtUe&  £[ 

1.  31-54        57-89         1 89         1-34        441         8-12=10019. 

2.  8004        66-45        2*11         1*00        441        809=9707. 

The  oxygen  ratio  deduced  for  the  protoxyds,  sesquio^ds,  silica,  and  water,  is  1 :  16 :  9 :  2. 
From  the  emery  locality  of  Gumuch-Dagh,  near  Ephesus,  on  specimens  of  magnetite.  Probably 
related  to  max]gmte,  near  which  it  is  placed  by  Dr.  Smith. 


460.  THURINOITB. 


Thuringit  BniOL,  Char.,  95,  1882. 
1868. 


Owenite  OerUh^  Am.  J.  Sd.,  IL  zvL 


Massive ;  an  aggregation  of  minute  scales ;  compact.  Cleavage  of  scales 
distinct  in  one  direction. 

H.=2-6.  G.=3-186,  fr.  Saalfeld,  Smith;  8151-3-157,  id.,  Breith  ; 
8-197,  owenite,  Genth ;  3'191,  id.,  Smith.  Lustre  of  scales  pearlv ;  of 
mass  glistening  or  dull.  Color  olive-green  to  pistachio-green.  Streak 
paler.    Fracture  subconchoidal.    Very  tough.    Feel  of  powder  greasy. 

Oomp.---p.  ratio  for  k,fi»Si,£[=2:  8:  8:  2;  whence^  if  half  the  water  is  basio^  (i  (!(,&)•  ^ 
f  yBUf  f  ej)  Si  H~4  S* 
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Analyses:  1,  RammeUberg  (IGn.  Ch.,  861); 
P.  Keyser  (ib.,  411);  6,  6,  J.  L.  Bmith  (I  c): 


2,  J.  L.  Smith  (Am.  J.  ScL,  n.  xvifi.  8)6);  1.  4. 


1.  Thuringite    22*36 

2.  "  2206 

3.  "        (})  23-66 

4.  Owenite  23*21 
6.  "  2858 
6.  Arkansas     23*70 


£l 
18*89 
16*40 
15*68 
16*59 
1685 
16*64 


9e 
14-86 
17-66 
18-79 
18*89 
14*38 
12-18 


to 
34*34 
80-78 
84*20 
84-68 
33-20 
33*14 


*g 
1*26 
0*89 
1*47 
1-26 
1-52 
1*85 


^-     —  9*81=101  Bammelsberg. 

0*14  11*44=99-86  Smith. 

—     —  10*67=99*21  Keyser. 

0-41    0*08  10-59,  Ca  0*36=99*97  Keyset 

0-46     fr.  10-45,  An  0*09=100*48  Smith 

0*32  10*90=99-74  Smith. 


P3rr.,  etc. — In  the  closed  tube  yields  water.  B3.  fuses  at  3  to  an  iron-black  magnetic  glob 
tile.    With  the  fluxes  reacts  for  iron.    Oelatinizes  with  muriatic  add. 

ObSd — ^Thuringite  is  from  Beichmannsdorf  (anal  1,  2)  and  Sohmiedeberg  (anal  3),  near  Saalfeld, 
in  Thuringia;  Hot  Springs,  Arkansas  (anal  6);  owenite  from  the  metamoiphio  rocks  on  tha 
Potomac,  near  Harpers  Ferry. 

Owenite  was  named  after  the  geologist,  Dr.  D.  D.  Owen. 

461.  BBTBBRTITE.  Bronsite  (fr.  Amity)  J,  Fbieh,  Am.  J.  ScL,  zvl  185,  1829.  Ghntonite 
(fr.  Amity)  MatheTj  1828,  but  unpublished;  leather's  Bep.  G.  of  K.  Y.,  467,  1843.  Seybertite 
(fr.  Amity)  CUrMon,  Ann.  d.  If .,  IIL  ii.  498,  1832,  Am.  J.  ScL,  zxiy.  171,  1833.  Olmtonit  tm 
Eagidd  [=of  the  trade],  Chrysophan  (fr.  Amity)  BreiiK,  Char.,  92,  1882.  Holmite  (fr.  Amity) 
Thomson,  Bee  Gen.  Sd.,  iiL  336,  1836.  Xanthophyllit  G.  Boh^  Pogg.,  L  654,  1840,  Bels.  Ural, 
ii.  120,  514^  527.  Brandisit  lAd)ener^  in  Haid.  Bor.,  L  4»  1846.  Disterrit  BreUh^  in  r.  Kobell, 
J.  pr.  Oh.,  xlL  154, 1847. 

Ortliorhombic.  /A  7=120°.  In  tabular  crystals,  sometimes  hexagonal ; 
also  foliated  massive ;  sometimes  lamellar  radiate.  Cleavage:  basal  perfect 
Structure  thin  foliated,  or  micaceous  parallel  to  the  base. 

H.=4— 5.  G.=3— 3'1.  Lustre  pearly  submetallic.  Color  reddish- 
brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly  yellowish  or 
grayish.  Folia  brittle.  Double  refraction  strong;  axial  diveiyence  15®  to 
30°  for  white  light ;  sometimes  apparently  uniaxial,  or  unitea  at  the  ordi- 
nary temperature ;  bisectrix  negative,  normal  to  the  base ;  axial  plane  par- 
aUel  to  irl ;  DescL 

Var. — 1.  The  Amity  eeyberUie  (called  also  eUxvUmite^  holmiU^  and  ckryaophanC^  is  in  reddish-farown 
to  oopper-red  brittle  foliated  masses;  the  sur&oes  of  the  folia  often  marked  with  equilateral  tri- 
angles like  some  mica  and  chlorite ;  optio-axial  divergence  very  small,  or  none  at  the  ordinary 
temperature.    G. =8*148,  Brush. 

2.  ZanthophyUitey  fr.  the  iikshisehimskian  Mts.,  near  Slatoust^  is  in  crusts,  or  in  implanted  globu- 
lar forms,  \i  in.  through,  which  consist  of  tabular  crystals  about  a  centre  of  talcose  schist,  whidt 
is  also  the  enclosing  rocik.  Optically  uniaxial ;  axis  negative,  or  two  axes  very  slightly  divergent, 
and  hardly  separating  with  increase  of  temperature ;  DescL 

3.  Brandistte  (called  also  disterriie),  from  Fassa,  Tyrol,  is  in  hexagonal  prisms  of  a  yellowish* 
green  or  leek-green  color  to  reddish-gray ;  H.=6  of  base;  of  sides,  6— 6'6:  G.=8*042— 3'051,  v. 
Kobell;  8  013—8-062,  v.  Hauer;  301— 3*06,  Li -^^^ner;  optioaxial  divergenoe  16°  to  30%  Some 
of  it  pseudomorphouB,  after  fassaite. 

Oomp.— O.  ratio  for  J^  S,  §i,  ^  teom  Brush's  analysis, =6 :  9  :  6  :  4^;  whence  for  ft+S,  Si^ 
3  :  1,  and  formula  (j^&*+f  ^)*Si+i]^  From  v.  Kobell's  (anaL  9),  0.  ratio  for  &+fi :  Si  the 
same,  or  3  :  1,  with  1^":  11=1:  1.  From  MeitEendorff's,  0.  ratio  for  B, fi, Si, fi=£l2  :  20:  9:  2i; 
and  for  ]Et+£&,  di=8i :  I.  The  state  of  oxydation  of  the  iron  was  not  examined  except  in  the 
analysis  by  Brush. 

Analyses:  1,  Olemson  (La);  2,  Richardson  (Bee.  Gen.  Sd.,  May,  1836);  8,  4,  G.  J.  Brush  (this 
Min.,  1864,  606);  6,  Plattner  (Breitb.  Handb.,  ii.  386);  6-8,  If eitzendorf  (Pogg.,  iviii.  166);  9,  T 
Kobell  (L  a): 

ft       £1         te     Ag     Ca      £[ 
I.  Amity,  8gyh.       170    31-6        60    24*8    10*7    8*6=98*2  Glemson. 
L       <«  <«  19*86  44*76  Pe4*80    9*06  11*46  4  66,  Hn  1*36,  HF...  0*9,  2r  2-06=98*25 S. 

A.       *'  *"         20*24  89-13  '*  8*27  20*84  1369  104^ ]!(a)&  1*43,  2r  0*76=100*39  BmdL 
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Si     £1         f^e  llg     Ca  ]!ra    £[ 

4.  Amity,  Soyh,       2013  3de8?e3-48  2166  13-36  105,  [^a,&  1-43],  fSr  0-68.^100*46  B. 

6.       •*  "  21-4    46-7     "  4-8      9-8  12-6  8-6=98-7  Plattner. 

6.  Slatoust^  JTor^  16*55  43-78      262  19-04  13*12  0  69  4-38=100*06  Meitzendort 

7.  "  "      16-41  43-17      2  28  19-47  14'60  0*62  4-45=100-86  Meiteendorf. 

8.  **  **      16-20  44-96      2  73  1943  1216  0-65  4*33=100-36  Meitzendorf. 

9.  Fassa,  Dister.      2000  43-22Pe3*60  2601    400  —  3*6u,  &  057=100  KobeU. 

Pyr^  etc. — ^Yields  water.  B.B.  invisible  alone,  but  whitens.  In  powder  acted  on  l^  conoen 
trated  acida. 

Oha.— SeyherUie  oocnrs  in  limestone  with  serpentine,  associated  with  hornblende,  spinel,  pyrox 
ene,  graphite,  eta;  xanihophyllite  in  talcose  schist;  brandisiie  in  white  limestone,  either  djssem 
inated  or  in  grouped  crystals,  in  geodes,  among  crystals  of  fassaite  and  black  spinel 

The  seybertite  was  discovered  in  1828  by  Messrs.  Fitch,  Mather,  and  Hortoo,  and  named  din 
tonite  by  them  on  the  spot,  after  De  Witt  Clinton,  as  stated  by  Mather  in  his  Bep.  Gr^ol.  N.  Y., 
1843.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers;  and  Finch,  the 
next  year,  1829  (1.  c\  announoed  the  mineral  under  Uie  name  of  bronzite,  Glemson^s  name  My- 
hertiUf  after  H.  Seybert  (1882,  L  o.),  has  therefore  priority  of  publication,  and  must  be  aooepted 
aa  the  name  of  the  speoies. 


APPENDIX  TO  HYDROUS  SILICATES. 

462.  WOLOHONSEOrrS.    Kammerer,  Jahrb.  Mh^  11  420, 1881. 

Amorphous.  Dull — Bhining.  Color  bluish-green,  passinff  into  grass- 
green.  Streak  bluish-green  and  diining.  Feel  resinous,  x^olished  by 
the  nail.  Fracture  subconchoidal.  Adheres  slightly  to  the  tongue.  Yery 
fragile.    H.=2-25.    G.=2-2-2-3. 

Comp. — 0.  ratio  for  bases,  silica,  and  water  (anaL  2,  4)  2 :  3  :  3,  aa  in  deweylite  and  gentlute. 
Analyses:  1,  Borthier  (Mem.,  ii.  263) ;  2,  Kersten  (Pogg.,  xlviL  489);  8,  Limofif  (Ann.  Jour.  Mines 
de  Bussie,  1842,  886);  4,  Ivanof  (Koksch.  Min.  RussL,  i.  146): 

28-2=98-8  Berthier. 
21*84,  ^b  1*01,  &  ^.=98*26  Kersten. 
12-40,  Oa  1  90,  Ph  0*16=100*74  Ilimoii: 
22-46,  Oa  1-39=  100*89  Ivanof. 

Tyr^  etc — In  the  closed  tube  yields  water.  B.B.  blackens,  but  is  invisible.  With  the  fluzea 
gives  reactions  for  chromium  and  iron.  Gklatinisos  with  hot  conoentrated  muriatic  acid,  in  whioh 
hall'  the  chromium  is  dissolved,  the  rest  remaining  in  union  with  silica. 

Obs«— From  Okhansk  in  Siberia. 

Named  after  M.  Wolchonsky,  of  Russia. 

463.  SKI.WTH1TB,  ITIrwA  (Laboratory,  L  287,  1867).    Massive.    H.=3*6.    a=2'58.    Bmerald- 
green.    Subtranslucent    Fracture  uneven  and  splintery.    Somewhat  brittle. 
Composition,  according  to  an  analysis  by  Mr.  Cosmo  Newbeiy : 

Si  4716        Si  38*23        €r  7*62        ftg4'56        1&  6*23=98*78. 

Corresponds  to  the  0.  ratio  for  It,  S,  Si,  It,  1  :  10  :  16| :  3 ;  or  for  bases  and  sllioa  about 
2:3;  but  probably  a  mixture.  Perhaps  containing  some  talc  as  impurity,  with  which  it  is 
traversed  in  thia  seams.  B.B.  becomes  white  and  fuses  on  the  edges  to  a  grayish-white  blebl^ 
glass.    Only  partially  soluble  in  strong  acids. 

Found  near  Heathcote,  Yictoria  (Australia^  in  the  Upper  Silurian.  Named  after  A.  0  Selwya 
iirv  Hor  of  the  geological  survey  of  Victoria. 


Si 

M 

Sr        3Pe 

»n 

% 

1.  Ochansk 

27*2 

.... 

840       7*2 

7*2 

2. 

37-01 

6-47 

17*98  10*43 

1*66 

1*91 

3. 

86-06 

8*09 

81*24    9-39 

^^ 

6*50 

4.        « 

86*84 

860 

18-86  17*86 

_. 

._- 

Digitized  by 


Google 


310  OXYGEN  00MP(»UND8. 

464.  ChfWM  Ochre,    A  dajej  material,  oontaUiing  some  ozyd  of  chrome.    Oocqtb  earthy  of  a 
bright  green  shade  of  color. 
Ajmlyses:  1,  Drappies;  2,  Duflos  (Schw.  J.,  Ixii.  251);  3,  Zellner  (Isis,  1834,  6S7): 

gi            £l  €r  9e  £[ 

1.  Creuzat,  Fr.    640  23*0  10-5  —        ,  da  and  %  2*6=100  Diapiue^ 

2.  Halle               57-0  22*5  6*6  8*5  ll-0=:99-5  Duflos. 

3.  SUeaia             68*60  8000  2'00  8*00  6*25=99-75  Zellner. 

The  formula  (3cl,  €r,  Fe)*  ft*  corresponds  nearly  to  the  oomposition,  the  water  exoepted. 

Chrome  ochre  occurs  at  the  localltieB  aboye  mentioned;  also  on  Unst  in  Zetland,  Mortenberg 
in  Sw^eden,  and  elsewhere. 

The  chrome  ochre  of  EUdle,  analyzed  by  TVolff  (J.  pr.  Oh^  zzxiv.  202),  approaches  selwynite  in 
composition,  but  contains  much  more  water.  It  afforded  Si  46*11,  ^  30*53,  €r  4*28,  Fe  8*15,  S 
12*53,  ]^a  U'46,  It  8*44=100*49;  G.=2'7,  giving  rather  closely  the  formula  of  kaolin,  and  may 
be  an  impure  kaolinite. 

465.  MILOSGHITE.    Ifiloachin  Eordar,  Pogg.,  xlyil  485,  1889.    Serbian  BreUlL,  J.  pr.  Ch^  zr. 

327,  1888. 

Ck)mpact    H.=l*5— 2.    G.=2*131,  Breith.    Oolar  indigo-blue  to  celandine-green. 

Ooup^— Approaches  (^1,  €r)  ft+8  £[,  it  being  a  chromiferous  aUophane  with  half  the  water  of 
allophane.    Analyses:  1,  Kersten  (Pogg.,  zlviL  486);  2,  Bechi  (Am.  J.  ScL,  IL  zir.  62): 

1.  Rudniak        Si  27*50    ^45*01    €r  3*61     6a  0*80    Ag  0*20    £[  28*30=99*92  Kersten. 

2.  Tuscany  28*86         41*33  8*11  2*2*75= 100*55  Bechi     . 

In  a  matrass  yields  water.    B.B.  invisible.    Partly  dissolved  in  muriatic  acid. 

From  Rudniak  iu  Servia,  associated  with  quartz  and  brown  iron  ore ;  Yolterra,  Tuscany. 

Named  after  Prince  Miloschi. 

486.  PIMELITE.    Gruner  Chrysopraserde  (fr.  Kosemiitz)  Klapr.,  Schrift.,  Ges.  N.  Berh'n,  viiL  17, 
1788,  Beitr.,  ii  134, 1797.    PimeUt  KarsL,  Tab.,  28,  72,  1800. 

Massive  or  earthy.  H.=2*6.  G.=2-28— 2*8;  2*71— 2*76,  Baer.  Lustre  weak,  greasy.  Ooloi 
apple-green.  Streak  greenish-white.  Translucent  to  subtransluoent  Feel  greasy.  Does  not 
adhere  to  the  tongue. 

GOMP.— Analyses :  1,  Klaproth  (Beitr.,  il  134) ;  2,  W.  Baer  (J.  pr.  Oh.,  Iv.  49) : 

ft         &        9e       &i        %      Ca      £[ 

1.  Chrysqprase  earOi  36*00      600      4*58    16*63      1*25    0*42  8812  Klaproth. 

2.  Eard  Fimdite  35*80    23'049e2*69      2*78    14*66     3103=100  Baer. 

Pimelite  gives  water  in  the  closed  tube,  is  inAisible  BJ3.,  and  with  the  fluxes  reacts  for  nidcoL 
Decomposed  by  acids. 
From  Silesia  and  elsewhere.    Named  from  vi^eX^,  faineas.    For  Glocker*8  aUpUe  see  p.  404^ 

467.  CHLOROPH.£IFE.    MaccuRoch,  Western  Isles,  L  604^  1825. 

Granular  massive,  imbedded,  or  as  a  coating  in  geodes,  fissures,  or  amygdaloidal  cavitiea 
Cleavage  in  two  directions. 

H.= 1*5—2.  G.=2-02,  MaccuUodh;  1*809,  Forchhammer.  Lustre  subreeinous,  rather  dull 
Color  dark  green,  olive-men,  changing  to  dark  brown  or  black  on  exposure. 

Formula  perhaps  f'e  ft-|-6  fl  ?= Silica  33*3,  protozyd  of  iron  26*7,  water  40*0=100. 

Analysis  by  Forchhammer  (J.  pr.  Chom.,  zxz.  399,  1843) :  From  Faroe,  Si  82*85,  ]^e  21*56,  ftg 
8*44,  ^  42*15=100,  the  iron  being  corrected  (Rammelsberg)  for  the  true  atomic  weight.  B.K 
foses  to  a  black  glasa 

A  chlorite-like  mineral  from  the  Western  Isles  of  Scotland,  at  Scuir  More  in  the  island 
of  Rum,  and  from  Fifeshire,  occurring  in  amygdaloid ;  also  from  Qualboe  and  Suderoe,  Farde 
Islands.  Reported  also  as  incrusting  chalcedony  in  Antrim,  and  in  email  botiyoidal  gronps  in 
amygdaloid  at  Down  HilL  But  the  chemical  identity  of  the  original  chlorophnite  of  Maooullocfa 
from  Scuir  More  with  that  of  Faroe  or  the  other  localities  has  not  yet  been  asoertained.  Named 
from  x^«»p<^(>  green^  and  ^aidf,  Irowrk, 
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inn.  8XIPSTEINITB.  Schwarz-BramutelDerz  yon  Elapperud  Klapr,^  Beitr.,  iy.  187=Op8imoM 
A.«d,  Tr^  187,  1832.  Yattenhaltigt  Manganosdsflikat  Bahr,  (Etv.  Ak.  Stockh.,  1850.  242 
Klipfiteinite  v.  Kob^  J.pr.  Ch.,  zcriL  180. 

Amorphous.    Oompad 

H.=5~-5*6.  G.=3'5.  Lustre  dull  to  sabmetallia  Color  dark  Uyer 'brown  to  black.  Streak 
reddish-brown  or  jellowish-brpwn.    Opaque. 

OOMP.— O.  ratio  for  :ft+fi»  Si,  ^  doubtful ;  perhaps  for  kllpsteinite  9:6:8,  whenoe  (ft\  fi)*  Si' 
+  &'  tP,    Perhaps  only  a  mixture. 

Analyses:  1,  ±laproth (L  a) ;  2,  Bahr  (L  c.);  3,  y.  Kobell  (L  o.): 


Si 

£1 

9e 

Hn 

An      ftg 

Ca       fi 

1.  Elapperud,C!pnni. 
3.  DQlenburg,  Kt^pgL 

25 

23-69 

25-00 

0*61 
1-70 

914 
400 

60 

56-21 

32-17 

0-39 

25-00     2-00 

13      -98  Klaproth. 

0-50    9-51=100-05  Bahr. 
9-00=98-87  KobelL 

Ptr.,  Era — ^Yields  much  water.  Fuses  to  a  slag  which  is  black  in  the  ozjdation  flame. 
Giyes  reactions  for  manganese  and  iron.  Easily  decomposed  by  muriatic  acidj  the  klipstelnite 
and  Bahr*s  mineral  eyolying  chlorine. 

Obsl — ^From  Klapperud  in  Dalecarlia  with  rhodonite ;  also  firom  the  Bomberg  mine  at  Herbom, 
near  DillenbuTg. 

Beudant*s  name  opsimose  has  the  priority,  but  is  intolerable.  It  is  {torn  the  Greek  Sxpinoff 
doing  anffOung  kUe,    Kllpsteinite  was  giyen  after  Prof.  y.  Epstein  of  Glessen. 

469.  CHAMOISITE.  Mine  de  fer  oxyd^  en  grains  agglutin^s  Oueymard^  J.  d.  M.,  zzzy.  29, 1814; 
Ohamoisite  BerOUer,  Ann.  d.  IC,  y.  393, 1820.  Mineral  de  fer  en  grains  Berikierf  Ann.  Gh.  Phys., 
xzzy.  258,  1827.    Berthierine  JS^ud,  Tr.,  128,  1832.    Bayalite  Huoi,  Mm.,  290,  1841. 

ChamoisUe  occurs  compact  or  oolitic,  with  H.  about  8;  G.=8— 3-4;  color  greenish-gray  to 
black ;  streak  lighter ;  opaque ;  feebly  attracted  by  a  magnet.  Berthierine  is  similar  in  structure, 
has  H.=2*5;  color  bluish-gray,  bladdsh,  or  greenish-black;  streak  dark  greenish-gray;  add 
Btrongly  attracted  by  the  magnet 

Analyses:  1,  Berthier  (L  c);  2,  id.  (Ann.  Oh.  Phys.,  xzxr.  258,  1827): 


Si 

21 

*e 

£[ 

1.  ChamoisUe 

14-8 

7-8 

60-5 

17-4=100  Berthier. 

2.  BerthieriM 

12-4 

7-8 

74-7 

5-1=100  Berthier. 

Ohamoisite  ftises  easfly,  and  also  gelatinizes  Berthierine  fuses  with  difficulty  to  a  black  mag^ 
uetic  globule,  and  gelatinizes.  The  latter  is  mixed  with  50  p.  a  or  more  of  siderite  and  caloite ; 
Berthier  found  40-3  of  the  former  in  the  material  he  examined. 

Ohamoisite  forms  thick  beds  of  rather  limited  extent  in  a  limestone  containing  ammonites,  at 
Chamoiflon,  near  8t  Maurice,  in  the  Yalais ;  and  a  similar  substance  is  reported  fV-om  Mettenberg 
iu  the  Bernese  Oberland,  and  Banwald  in  the  Yosges.  Berthierine  constitutes  a  yaluable  bed  of 
iron  ore  at  HayangAs,  Dept  of  Moselle,  and  also  occurs  in  the  ores  of  Ohampagne,  Bourgogne^ 
Lorraine. 

470.  ALVITB.    2>.  IW)es  &  T.  DahU,  Nyt  Mag.,  ziii. 

Tetragonal     Or/^tals  like  those  of  zircon. 

H.=-6'5.  ^.=T 3*60 1 —3*46.  Lustre  greasy.  Oolor  reddish-brown,  becoming  grayish-brown  by 
alteration.    Suotranslucent  to  opaque. 

OoMP.-  K  yery  small  portion,  sqjnewhat  altered,  a£fbrded  (I*  <^)! 

Si 20-88  Xl,  fie  1411  Fp 9-66  2r  8-92  ¥h(?)  15-18  €e 0-27  1 22-01  Oa 040  On, Sn^.  fi9  32=97*24 

Ptb.,  eio.— Yields  water.    B.B.  hiflisible ;  with  the  fluxes  reacts  for  iron  lent  not  for  titaciGxa 
Insoluble  in  adds. 
OB&—Prom  HeUe  and  NarestS  S  Norway,  with  feldspar  and  black  mica. 
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4Y0A.  PIOBOFLUITB.    Affpe^  Act  Soo.  F^nn.,  yL  ;  Yerh.  Mb.  St  Pet,  1852, 148. 

Amorphous.  Lustre  greasy  to  duU.  Color  white,  iDclining  to  yellow  and  blue.  H.=r8-S 
G.=2-74. 

Goifp.—Probably  a  mixture  of  fluorite  with  a  magneflian  sUicate.  Analyses :  1,  Qalindo0.  o.) 
2,  Arppe  (L  c.) : 

Si       ]6*e      An      Ag       Ca       fi        F 

1.  Luplkko    29*00     1*64    0-78     28*79    22*72    8*97     1116=102-96. 

2.  '*  3216    3  50   2519    1986    9*08   mdeL 

Ptb.,  sto. — ^B.B.  ftises  easily  with  intumescence.  Oompletely  soluble  in  adds ;  eyolyefl  fluoric 
of  silicon  with  sulphuric  acid. 

0B8.~0ccun  at  Lnpikko  In  Slnland,  some  yersts  south  of  Pltkaranta^  with  dialoopyrito  and 
blende. 


2.  TAIJTALATES,  COLUMBATES. 


L  FTBOOHLOBE  GBOUP.    Isometria 


471.  Ptboohlosh 

?B'8b 

cb,e,|e«KR«,B)t 

472.  MlOBOLRI 

?(Oa,An)«fti 

rANTAL'TTB  GROUP. 

Orthorhombia 

478.  TANTALira 

(*e,fin)ta 

(Tae,),|e,|(Fe,Mn) 

474.  CoLUiiBin 

(*e,ftn)(Cb,ta) 

((Ta,Ob)e,)je.|(Fe,Mn) 

475.  Tafioliti 

te»ta* 

Tas0i»|0io|Fet 

476.  HXBLKXTB 

ta,8n,*e,(r,'$',0a,fi 

477.  YTTROTAirrALIIB 

ri'.i'cOajtJrta' 

Ta«0»|0««|Bit 

478.  Sakabseitb 

ObiZr,Th,^,f'e,t',Ce 

Cb,ta,tt,ft,t'.6e,fl 

ta,  Ob,  ti,  2r,  t  h,  fe,  6e,  La,  t",  fi 

481.  POLTOBASB 

Cbi*i,S,Zr,f'e,t',6e 

482.  PoLTiaoHira 

PBEGU80NITB  GROUP.    Tetragonal 

483.  Fergusonitb 

?(&«,Zry8v 

Ob.e4ejpii,*). 

484.  ADELPHOUn 

Appendix. — 486.  Mnram 


486.  BTITBBBVOBinn. 


471.  FTROOHLORB.    FyrooUor  (fir.  Friederidkarftrn)  Wmer,  Fogg.,  TiL  4lH,  ISM 
Hydrochlor,  Fluooihlor,  Eerm^  J.pr.  Oh.,  L  186,  187, 1850. 

iBometric.    Observed  planes:  1,  ly  2-2,  8*8,  0.     In  octahedrons;  £  9, 
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8,  20+8,  8  with  planes  2-2.    Cleavage :  octahedral,  sometimeB  distinct, 
especially  in  the  smaller  crystals. 

B[.=5-5-5.  G.=4-2-4-35;  4-32,  from  Miask,  Eose;  4*203,  ib.,  Her- 
mann; 4'203 — 4*221,  from  Friederichsvam,  Hayes.  Lnstre  vitreous  or 
resinous.  Color  brown,  dark  reddish  or  blackish-brown.  Streak  liffht 
brown,  yellowish-brown.    Snbtranslucent — opaque.     Fracture  conohoiaal. 

Var. — ^The  name  hydrochlor  was  given  bj  Hennann  to  kinds  oontaining  water  (anaL  6,  7),  and 
fluorJOor  to  those  oontaining  fluorine  (anal  1,  2,  3) ;  both  bad  and  nnneoossaiy  names. 

Oomp. — A  oolumbate  of  lime,  cerinm,  and  other  bases,  but  exact  constitution  not  ascertained; 
&*  Cb7  Analyses:  1,  Wohler  (Pogg.,  zlriil  gs);  %  3,  Hennann  (J.  pr.  Oh.,  zzzl  94,  L  188, 
192);  4,  id.  (BulL  Soo.  Kat  Hoscou,  zzxviii.  366);  5,  Wohler  (L  c.);  6,  Ohydenins  (Pogg^  cziz. 
43);  7,  Wohler  (L  a);  8,  9,  A.  A.  Hayes  (Am.  J.  Sd,  zItL  164): 


Cb       ¥iJ^ettntCeLa]i[gOa];ra&9D[ 

1.  Miask 

67-38      «r.     1-29  0-16  0-81  18-16   ?    10-98  8-93»  —  3-28  1-16,  8n?= 

...  102-08  W 

2.      *• 

62-25    2-23  6-11    «r.    0-70    309   2-00 13-64      8-72*      8-00  0-60, Zr 6-67=5 

101-71  H. 

8.       " 

60-83«  4-90  2-23           0*94        15-23      1-46    9-80  2-69*  0-54*  2-21    =100-83H. 

4.      " 

61-80    3«23  1-54 6*20*     11-97  2-69»0-64  2-21   ^,  th  8*88= 

99-06  a 

6.  BreTig 

67-02     «r.    1-33  1-69  6-16* «r.    9-88    tr. 7-06,  ^4-60= 

97-80  W. 

6.      " 

61-07       2-82« 600 16-02  4-60  und,  1-17,  Ih  4-62,  Sn 

0-67  =95-87  a 

1.  FredV*n 

62-76  216' 2-76   6-80« 12-85    «r.      tr.    420,  IJ  618,  fin 

0-til=97-26  W 

8.      " 

5310  20-20  2-36' 1945 0-80,  ^,  »n,  th. 

Sn  l-20=97-10  a 

9.      « 

59-00  18-38  0-70* 16-73  5-63 0-80=10119  a 

•  without  the  oxjr^n      ^  I<L,  ud  with  some  U,     *  Later  mftde  to  eouist  of  14-68  eolombio  add  and  4610 

hypooohunblc 

add.    ^WlthUiorla.     *  With  protox.  of  manium.     '  Fe'o".     «  Ce'O'. 

P3rr.,  etc. — ^Fyrochlore  from  the  Miask  giyes  but  traces  of  water  in  the  closed  tnbe.  B.B. 
infusible,  but  turns  yellow  and  colors  the  flame  reddish-yellow.  When  ignited  it  glows  momen- 
tarily as  if  taking  fire,  the  same  phenomenon  as  obsorTcd  with  gadolinite.  With  borax  and  salt 
of  phosphorus  in  both  flames  gives  a  light  green  bead,  becoming  colorless  on  cooling.  A  saturateld 
bead  of  borax  gives  a  greenish-gray  enamel  in  K.F.,  while  that  with  salt  of  phosphorus  is  reddish- 
gray.  Decomposed  by  concentrated  sulphuric  add  with  evolution  of  fluorine  (G.  Rose).  Pyr^- 
chlore  from  Norway  gives  water  in  the  dosed  tube,  and  B.B.  fuses  with  difficulty  to  a  dark  brown 
slaggy  mass.  With  borax  in  R.F.  gives  a  dark  red  bead,  which  by  flaming  turns  to  a  grayish- 
blue  to  pure  blue  enamel.  Dissolved  with  effervescence  in  salt  of  phosphorus,  giving  in  O.F.  a 
yellow  bead  while  hot,  becoming  grass-green  on  cooling  (uranium).  In  BJ*.  the  bead  is  made 
dark  red  to  violet  (titanic  add).  Fused  with  soda  gives  a  green  color  (manganese).  AH  varieties 
are  decomposed  by  fusion  with  bisulphate  of  potask  Most  spedmens  are  suffidently  decomposed 
by  muriatic  acid  to  give  a  blue  color  when  the  concentrated  solution  is  boiled  with  metallic  tin ; 
this  color  disappears  after  a  time,  and  almost  immediately  if  diluted  with  water. 

Obs* — Occurs  iml)edded  in  syenite  at  Friederidisv&rn  and  Laurvig,  Norway,  with  zircon,  poly* 
mignite,  and  xenotime ;  at  Brevig,  with  thorite ;  and  near  Miask  in  the  Urals. 

Named  from  irdp,  firt^  and  x^<^^t  groetif  because  B.B.  it  becomes  yellowish-greeiL 

47a.  MIOROZXTB.    Microlite  a  U.  Shepaird,  Am.  J.  ScL,  zxviL  861, 1885,  zxxii.  838,  xUa 
116.    Pyrochlore  Hayea^  ib.,  zliiL  88,  xlvi  158,  888. 

Isometric.  Forms  octaliedral.  Observed  planes:  1,  /,  2-2  (or  3-8). 
FiffB.  2,  8,  20+8.    Known  only  in  small  crystals. 

H.=5-5.  G.=5-485— 5'562,  the  last  from  a  large  crystal,  Shepard ;  6*406, 
Hayes.  Lustre  vitreous  or  resinous.  Color  pale  clear  yellow  to  brown. 
Streak  pale  yellowish  or  brownish.    Translucent  to  opaque. 

83 
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Oomp.— The  yellow  cryBtalB  were  made  bj  Hajefl  essentially  colnmbate  of  Ume.  From  blowpfpa 
Investigation  suggested  by  Brush  to  be  probably  (priy.  contrib.)  a  pyrocblore.  in  which  tanta&fi 
add  replaces  the  oolumbic,  this  corresponding  with  the  high  specific  gravity  and  larger  percentage 
of  the  metallic  acid. 

Analyses:  1,  Shepaid  (L  a,  xxxiL  888);  2,  Hayes  (ib.,  zlvl  108): 

eb(ta?)     Sn      S,»n       l^b         Ca     W,^.U      fl 

1.  OhMteKfleld      75**70      U-84       7*43        2*04=:100  ShepanL 

2.  "  79-60        0-70        2-21        160      10-87,    Pe  0-99=96-97  Hayes. 

P3rr^  etc.— B.B.  invisible.  In  salt  of  phosphorus  difficultly  soluble,  giving  in  O.F.  a  bead 
yellow  while  hot,  and  colorless  on  cooling.  In  B.F.  after  long  blowing  yields  a  pale  bluish-grees 
bead.  Not  attacked  by  muriatic  acid,  but  decomposed  on  fusion  with  bisulphate  of  potash,  ant. 
the  solution  of  the  fused  mass  remains  uncolored  when  boiled  with  metallic  tin. 

Oba. — Occurs  at  Chesterfield,  Mass.,  hi  the  albite  vein,  along  with  red  and  green  toarmalinob 
oohimbite,  and  a  little  cassiterite. 

Named  fh>m  /iMf»4r,  amaU,  alluding  to  the  siie  of  the  crystals. 

473.  TANTAIJTB.  TantaUt  Ekeberg,  Ak.  H.  Stockh.,  xxul  80, 1802.  TantaUte  pt  later  mUhon 
Ferro-tax|talite  Thorn.,  Ilea  Gen.  Sc.,  iv.  416,  1836;=rCk>lumbate  of  Iron;=Siderotantal  Eautsm^ 
Handb.,  IL  960,  1847  ;=Tanmiela-TantaHt  ^I  NordentkiSH  Act  Soc.  Sc.  Fenn.,  i.  119  ;=Skogbo 
lit  A.  R  NbrdenOeiold,  Bcskrifn.  Finl.  Min.,  1 865.  Kimito-TantaUt  H,  Nord, ; =Iziolith  A.  R  Nord.^ 
Pogg.,  d.  632, 1857.  Fmbo-Tantallt ;  Broddbo-Tantalit;=Ea8siterotantal  HausriL^  1.  c.  Ildefon- 
dt  Haid.,  Handb.,  1846,  548 ;  =HarttantaleTZ  BreiOi,,  Ohar.,  330,  1882,  Handb.,  874^  1847. 


Orthorhombic.     Observed  planes  as  in  the  figore. 
0  A  l-t=122°  3i' ;  a  :  J  :  o=l-5967  : 1 : 1-2247. 


/A  /=10r 


0  A  y,z=zlW  54' 
0  A  f?=117  2 
0  A  3V-*=173  49 
vt  A  1-2=143  6i 
irl  A  i=123  45 
irl  A  |-f=135  4 
iAi,  adj.,=126 


4Ai,  ov.H=112*'31' 
i  A  i,  ov.  /,=91  44 
1-2  A  1-2,  adj.,=141  48 
i-l  A  i^=118  33 
J-JAi-i,  top,=113  48 
|-J  A  f-i,  top,=54  4 
^-t  A  tV^J,  top, =167  38 


Twins :  composition-face  i-t,  common.    Also  massive. 

H.=6-— 6*5.  G.=7— 8.  Lustre  nearly  pure  metal- 
lic, somewhat  adamantine.  Color  iron-black.  Streak 
reddish-brown  to  black.     Opaque.     Brittle. 

Oomp.,  Var.— ( j'e,  An)  l^a,  with  sometimes  stannic  add  (§n)  replacing  part  of  the  tontalia 
A  tantalate  either  (1)  of  iron  (anal  1-11,  13-16,  19,  20),  or  (2)  of  Iron  and  manganese  (anaL  12X  or 
(8)  a  stanno-tantalate  of  these  two  bases,  part  of  the  tantalic  acid  being  replaced  by  ozyd  of  tir 
(anal  16-18,  21-23).  Number  1  is  the  Fsm^fUaHiA  of  Thomson ;  I  and  2,  the  SiderokmUOOt  of 
Haasmann ;  3,  the  (TtMnXerotonto^  and  Ixiolite.  The  kinds  shade  into  one  another.  The  last  has 
the  lo.«udt  specific  grayity,  G.=7— 7-3.  The  mineral  varies  in  the  state  of  ozydation  of  the 
bases,  owing,  as  Rose  has  shown,  to  alteration  of  the  protozyds  to  sesquioxyds;  with  the  increase 
of  the  latter  the  streak  loses  its  black  oolor.  It  varies  also  in  0.  ratio  for  bases  and  add 
between  1  :  4  and  1 :  5.  The  latter  corresponds  to  Tantalic  add  86*05,  protozyd  of  iron  13*95, 
and  the  former  to  83-1  and  16*9.  Rose  finds  that  prolonged  washing  of  the  powdered  mineral 
carries  off  the  iron. 

Analyses:  1,  Nordenskiold  (Jahresb.,  xli.  190);  2,  Jacobson  (Pogg.,  bail  817);  8,  Brooks ^.)i 
4,  Weber  (Pogg.,  dv.  85) ;  5,  6,  Arppe  (Act.  Soa  Sd.  Fenn.,  vi. ;  Verb.  Min.  8t  Pet,  1862,  165) j 
7,  Biomstrand(Mem.  Univ.  Lnnd.,  1865,  J.  pr.  Oh.,  xdx.  48) ;  8,  Damour  (Ann.  d.  M.,  IV.  xiil  387); 
9,  lo,  Jenzsch  (Pogg.,  xcvii.  lo4-^the  2d  anaL  of  a  specimen  altered  by  exposure);  11,  Chandlei 
(InaT^.  Dissert);  12,  13,  Berzelius  (Schw.  J.,  xvl  259,  447,  xxxi  S7i);  U,  Hermann  (J.  pr.  Oh., 
Ixx.  205);  15,  A.  Nonlenskiold  (Pogg.,  cl  630);  16,  Womum  (Pogg.,  IxiiL  817);  17,  13.  Webef 
(Pogg..  dv.  85);  19,  A  Nordenskiold  (Pogg.,  evil  874);  20,  Blomstrand  (L  c.);  21-23,  BsraeUu 
(Afh.,  iv.  172,  205,  207): 
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fk 

Sd 

»e 

iSn 

Oa 

1.  Ttoimek 

88-44 

tr 

13-76 

1-12 

tr. 

a.      " 

84*15 

0-32 

14-68 

0-9O 

1-81 

8.         " 

84-70 

0-60 

14-20 

1-78 

0-04 

4.        ** 

83-90 

0-66 

13-81 

0-7^1 

Oil 

6.          « 

83-66 

0-80 

16-64 

e.      " 

82-71 

0-88 

16-99 

n.      «• 

84-06 

0-81 

14-47 

027 

8.  CSumtelonbe  82*98 

1-21 

14*62 

«r. 

ft  0-42 

9.           " 

83-66 

1-02 

14-48 

tr. 

Zrl-64 

10,          •* 

78-98 

2-36 

13-62 

tr. 

"  6-72 

11.          •« 

79-89 

161 

14-14 

1-82 

"  1-32 

12.  Kimito 

83-2 

0-6 

7-2 

7-4 

13.       " 

85-86 

0-80 

12-94 

1-60 

8i  0-72 

14.       " 

84-09 

0-70 

3-38 

1-82  3Pel0-08 

16.       *• 

84-44 

1-26 

13-41 

0  96  Cu  014 

16.      " 

77-83 

6-81 

8-47 

4-88 

"  0  24 

17.      " 

76-71 

9-67 

9-80 

4-82 

18.       " 

76-81 

9-14 

9-49 

4  27 

0-07 

19.  BjorkbodA 

83-79 

1-78 

18-42 

1*63 

20.          " 

81-46 

1-99 

13-03 

2-29 

21.  Broddbo 

68-22 

8-26 

?6  9-68  Si 

a  7-15 

W6-19 

22.      « 

66-36 

8-40 

"11-07    " 

660 

"6-12 

23.  Finbo 

66-99 

16-76 

u    7-67    .« 

7-98 

Ca 

=98-8lKorden8ki5ld;a  =7  264 

0-07=101-93  Jaoobsmi;  G.=:7-197. 

=ino-8l  Brooks. 

=99-22  Weber:  G.=7-414. 

=100Arppe;  G.=7-36. 

=99-63  Aippe. 

Mg  0*08=99*68  Blomstrand. 

=99-28  Damour ;  G.=7-65. 

=100-59  JenzBch;  a.=7-703. 

=100-68  Jenzsch;  G.=7-04. 

=98*67  Chandler;  G.=7-63. 

=98-4  Berz. 

0-5rt=102-47  Be«.;  G.=7-936. 
=99-70  HenxL 

0-16=100-36  Nord. ;  G.=7-85. 

0-60=98-7»  Wornum;  G.=7-166. 
=99-60  Weber. 

<>  41=100-19  Weber  J  G.=7-277. 
=100-6^  Nord. 

0-36,  WO-27, 2r  0*26,  Ag  019=99-84 
Blomstrand. 

119=100-69  Berz. 

1-60=100  04  Berz. 

2-40=101*79  Berz. 

TamkUie  and  eokimbie  acids  were  formerlj  supposed  to  contain  either  3  or  2  of  oxygen,  and  a 
hypatanialic  and  a  hypocolwmbie  were  recognized.  The  recent  results  of  Marignac,  confirmed  by 
those  of  Blomstrand,  ha^e  led  to  the  conclusion  that  there  is  but  one  acid,  and  that  this  one  cod- 
tains  6  of  oxygen,  as  represented  in  the  symbol  aboro  used. 

Klaproth  obtained  from  the  Kimito  tantalite  (Beitr.,  ▼.  6)  Ta  88,  Fe  10,  'SiLn  2=100 ;  Yauquolin 
(Haiiy  TabL,  308)  ¥a  88,  Pe  12,  Mn  8=108 ;  and  Wollaston  (Phil  Trans.,  1809)  Ta  86,  £^e  10, 
Mn  4=99. 

'BjT.y  etc. — B.B.  unaltered.  With  borax  slowly  dissolyed,  yielding  an  iron  glass,  which,  at  a 
certain  point  of  saturation,  gi^es,  when  treated  in  R.F.  and  subsequently  flamed,  a  grayish-white 
bead ;  if  completely  saturated  becomes  of  itself  cloudy  on  cooling.  With  salt  of  phosphorus  dia- 
solves  slowly,  giying  an  iron  glass,  which  in  R.F.,  if  free  from  tungstic  add,  is  pale  yellow  on  cooling ; 
treated  with  tin  on  charcoal  it  becomes  green.  If  timgstlc  acid  is  present  the  bead  is  dark  red, 
and  is  unchanged  in  color  when  treated  with  tin  on  charcoal  With  soda  and  nitre  gives  a  green- 
ish-blue  manganese  reaction.  On  charcoal,  with  soda  and  sufficient  borax  to  dissolve  the  oxyd  of 
iron,  gives  in  B.F.  metallic  tin.  Decomposed  on  fusion  with  bisulphate  of  potash  in  the  platiuum 
spoon,  and  gives  on  treatment  with  dilute  muriatic  acid  a  yellow  solution  and  a  heavy  white  pow- 
der, which,  on  addition  of  metallic  zinc,  assumes  a  smalt-blue  color;  on  dilution  with  water  the 
blue  cok>r  soon  disappears  (v.  Kobell). 

Obs. — ^Tantalite  ia  confined  mostly  to  albite  or  oUgoclase  granite,  and  is  usually  associated  with 
beryl  Near  Harkaisaari,  tantalite  is  associated  with  rose  quartz  and  gigantolite,  in  albitiu  grauite. 
At  Katiala  it  is  associated  with  lepidolite,  black  tourmaline,  and  colorless  beryl 

Occurs  in  Finland,  in  Tammela,  at  Harklsaari  near  Torro,  associated  with  gigantolite  and  rose 
quartz;  in  Kimito  at  Skogbole,  in  Somero  at  Kaidasuo,  and  in  Kuortane  at  Katiala,  with  lepidolite, 
tourmaline,  and  beryl ;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finbo ;  in  France,  at  Ghanteloube 
near  limoges,  in  pegmatite.  IxiolUe^  from  Kimito,  was  instituted  on  a  supposed  (not  real)  differ- 
ence of  crystalline  form.    IldefoTuite  is  from  Ildefonso,  Spain,  and  has  G.= 7*416)  H.=6— 7. 

Named  TomtalUe  by  Ekeberg,  from  the  mythic  Tantalus,  in  playful  allusion  to  the  difficulties 
(tantalizing)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral  in  acids. 
The  name  was  afterward  extended  to  the  Amerioan  mineral  columbite^  and  to  the  same  from  other 
localities ;  while  the  name  columbite,  the  metal  columbiam  having  been  discovered  a  little  prior 
to  tantalum,  received  a  similar  extension,  so  as  to  indude  all  tantalite.  The  subsequent  discovery 
that  tantalum  and  columbium  were  distinct  metals,  and  that  the  two  compounds  differed  also  in  tlie 
Atomic  proportions  of  the  constituents,  finally  established  them  as  independent  species. 

474.  OOLtTBffBITB.  Ore  of  Columbium  (fr.  Conn.)  BdicheU,  Phil  Tr.,  1802.  Columbite  Jams' 
«m,  Mio.,  il  682,  1806.  Oolumbate  of  Iron.  Oolumbeiseu  Oerm.  Baierine  (fr.  Bavaria)  BmuL, 
Tr.,  il  666,  1832.    TonaUte  Thma.,  Bee.  Gen.  Sd,  iv.  408,  1886.    NioUte  Said.,  Handb.,  64a 
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1845.    Greexuandite  BreOh.,  B.  H.  Ztg^  xrii.  61,  1868.    Diaiute  v.  Xbh^  Bei   Ak.  ICondm 
Uar.  10,  1860. 

Orthorhombic.  /A  7=101*'  26' ;  Oa  1-f =134^  53i'  ;a:h:  (?=l-0038 : 
1 : 1-2225.  Observed  planes :  0  ;  vertical,  t-t,  i-l,  /,  i^j  i-2,  i4  ;  domes, 
HH  H,  H;  1-^  2-t ;  octahedral,  |,  1 ;  |-2,  2-2 ;  1-|,  2-i;  2-5;  l-«,  2-«, 
9-S  ;  2-6,  4-12.  Of  these  planes,  zone  1-i  :  i-»  contains  1-i,  1-S,  1-|,  1,  2-2 ; 
zone  2-i  :  i-«  contains  2-t,  2-g,  2-S,  2-5,  2-| ;  zone  f^ :  *-l  contains  ^,  1-1, 
2^,  4rS ;  zone  |-i  :  i-i  contains  |-i,  |-2, 1-|,  2-5. 

426 


«       B/ 


Haddam. 


-P'^^ 


Greenland. 


3    /  ilir  [ 


IfiddletoWB,  Oonn. 

C>Aft=16r  80' 
OaU=U6  18 
<?  A  1-1=140  86 
0  A  2-i=121  20 
0  A  1=127  38 
<?  A  1-S=138  26 
0  A  2-«=119  26 
t-i  A  1=127  48 
iri  A  1=120  6 
i-i  A  1-S=104  80 
♦4  A  1-2=157  46 


a  A  7=140^  43' 
i-tA7=129  17 
i-t  A  1-5=157  50 
«Al-S=127  56 
i-t  A  2-t=148  40 
l-«  A  l-S,  adj.,=161 
i-S  A  i-ft,  ov.  t-i,=135  40 
i-i  A 1-2,  ov.  i-i,=136  30 
i-ft  A  i-«=121  34 
^4  A  2-«=160  35 


Twins :  composition-face  2-i.    Cleavage :  44  and  i4,  the  former  most  dis- 
tinct.    Occurs  also  rarely  massive. 

H.=6,  G.=5*4— 6*5.  Lustre  submetallic;  a  little  shining.  Color 
iron-black,  brownish-black,  grayish-black ;  often  iridescent.  Streak  dark 
red  to  black.     Opaque,     f^racture  subconchoidal,  uneven.    Brittle. 

,  Oomp.,  Var^— CVdainbate  and  tantalate  of  iron  and  manganese,  of  the  general  formula  (f'e, 
ftn)  (Cb,  Ta),  with  at  least  twioe  as  mudi  atomically  of  columbic  as  of  tantalic  acid,  and  with  the 
specific  gravity  inoreasing  as  the  proportion  of  tantalic  acid  increases  (Blom strand,  b65 ;  l£arig- 
nac^  1866).  llie  following  are  some  of  the  ratios  firom  Marignac's  determinations:  (1)  From 
Greenland,  ta  33  p.  c.;  Cb  :  ta=:35  : 1.  (2)  Acvrorth,  N.  H.,  La  Yilate,  near  Limoges,  and  tht 
dimU$  of  Bodenmais,  ta  ]5*8^13>4;  Cb  :  ta=7  or  8  :  1.  (8)  Another  fr.  Bodenmais»  ta  27*1 ; 
Cb :  fsL-fi :  1.  (4)  A  third  fr.  Bodenmais,  ta  35*4;  Cb :  ta=about  2 :  1.  (6)  From  Haddaoa^ 
ta  30*4^  and  another  31*5 ;  Cb :  ta=2  6 :  1.  (6)  In  another  from  Haddam  he  found  only  1<I 
pti  Cl  of  tantalic  add,  but  queries  the  result    Blomstrand  obtained  for  a  Haddam  specimen  (anal 
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I)  Cb :  ftts3 :  1,  with  a.=6151 ;  for  one  fr.  Bodenmaia  (anal  16),  Ob  :  tar:4 : 1,  with  Oa 
1-76;  another  fr.  B.  (anal  11\  Cb :  ta=3'5 :  1,  with  G.=6'26;  for  one  ft.  Greenland,  no  fm 
frith  G.= 6*395.    His  results  all  give  for  the  O.  ratio  of  bases  and  acids  1:5. 

lHo.  Zj  aboye,  gives  the  formula  3  jfte,  An)  Cb+(^e,  An)  ta ;  and  No.  4^  2  (te^  Mn)  Cb+(^<\ 
Mn)  ta ;  whUe  1  giyes  35  {te,  &n)  Cb+(^e,  Mn)  ¥a.  ^e  Ob  corresponds  to  columbic  add  '78*83, 
protozyd  of  iron  21*17=100. 

1^  following  are  the  G.  of  the  specimens  employed  for  the  analyses  below: 

OormecUaO,  anal  2,  6-469—6*495;  3,  6'708;  4,  6-8;  6,  6*68—6-69;  6,  6*028—6*048;  7,  5*86. 
BawMiOt  anaL  9,  6*39;  11,  6*7;  12,  602  -6*06;  13,  6*976;  14,  6*971;  15,  6'698.  Ilmen  JtfZft, 
auaL  19,  5*49—6*73 ;  20,  6*461 ;  21,  6*447.  Grogniand^  anal.  22,  28,  6*87& ;  24^  6*40-^*42.  Cham- 
telaube,  anaL  27,  6-60—6*727.    Other  G.  are  as  follows: 

afr.Northfield,  ICass^  6-6,  Shepard;  fr.  Monte  Video,  &  A.,  6*660,  Ifaskelyne ;  fr.Haddam,  5*967 
fichrauf;  fr.  Middletown,  6*690  and  6*645,  id. ;  fr.  Greenland,  5*896,  id. ;  fr.  Bodenmais,  6*116,  id 

The  Bodeiunais  specimens,  having  the  highest  G.,  give  a  black  powder;  and  others,  of  less, 
dark  reddish-brown,  bat  as  a  result  of  partial  alteraiioo.  Rose. 

The  angles  of  the  oystals  vary  considerably.  The  angles  above  given  are  those  calculated  by 
Schrauf  after  a  study  of  the  crystals  of  various  localities,  adopting  for  the  basis  i-i  a  1-5=104* 
30'  (obs.  on  Greenland  crystals),  and  w  A  *-d=112''  10'  (112**  20',  obs  on  Gr.  ciyst.).  The  author 
obtained  somewhat  differont  results  from  a  Middletown  crystal,  C  429  (this  Min.,  edit,  of  1837. 
et  seq.,  Am.  J.  ScL  xxxii.  160,  1837):  «  A  1-3=104"  62' ;  «  A  /=140'  40',  whence  /A  /=100* 
40';  «  A  i-S=168'  6',  whence  «  A  i^slir  54' ;  0  A  H=160'  84',  whence  »-»  A  i-i=l09*  26'; 
Oa  1-S=1.3tt*  36';  OA2-l=119''  40';  1-3  A  l-S,  a4i.,=150'  17'.  The  angles  /a/=100'  40', 
O  A  f4=160°  34',  correspond  to  the  dimensions  a :  6 :  e=l*06S4 :  1 :  1*2059.  Schrauf 's  measure* 
ments  gave  him  for  i-i  A  /=140'*  30'.  fr.  Greenland  and  Bodenmais ;  m  a  H=108%  fr.  B. 

The  crystals  fttim  Bavaria,  Miask,  Connecticut,  Chesterfield,  Mass.,  and  Monte  Video,  have  the 
general  form  shown  in  £  429,  430,  though  sometimes  with  the  basal  plane  wanting ;  while  those 
of  Greenland  have  the  habit  generally  of  f.  48 1  (fr.  SchrauTs  paper).  Occasionally  the  octahedral 
planes  are  very  much  elongated,  producing  crystals  with  long  pyramidal  summits,  as  a  kind 
fhim  Acworth,  N.  H.  (Shop.,  Am.  J.  ScL,  zvii.  358,  1830). 

Analyses:  1,  Wollaston  (Fhil.  Trans.,  1809,  246);  2,  Schlieper  (Fogg.,  Ixiil  317);  3,  H.  Rose 
(ib.);  4,  Hermann  (J.  pr.  Ch.,  xliv.  207);  5,  0.  F.  Chandler  (Inaug.  Dissert);  6,  Oeston  (Pogg., 
xcix  617);  7,  T.  &  Hunt  (Am.  J.  ScL,  II.  ziv.  340);  8,  Blomstrand  (Mem.  Univ.  Lund.,  1865,  J. 
pr.  Oh.,  zdz.  44);  9-11,  H.  Rose  (L  a);  12,  Avdejef  (Pogg.,  IziiL  317);  13,  Jacobson  (ib.);  14, 
Chandler  (L  c);  16,  Warren  (Pogg.,  Izxzv.  488);  16,  17,  Blomstrand  (L  a) ;  18,  H.  Muller  (J.  pr. 
Gh.,  Iviil  183,  Ittit,  27);  19,  Hermann  (J.  pr.  Oh.,  zxxviiL  121);  2i),  Bromeis  (Pogg.,  IxxL  157); 
21-23,  Oosten  (L  a);  24,  Hermann  (Bull  Soc  Kat  Mosoou,  xxxiz.  67,  1866);  25,  MuUer  (L  c); 
26,  Blomstrand  (L  c.) ;  27,  Damour  (O  &,  zxviiL  863) ;  28,  A.  Nordenskidld  (Beskrifh.  ELol.  Min^ 
1865,40): 

Cb    ta       Sn      W      ^e       ftn       On     Oa 


1.  Oonnecticat 

80 

_ 

_i__ 

16 

6 

__ 

— =100  Wollaston. 

2.  Middletown 

78*83 

0*29 

...» 

16-66 

4*71 

0*07 

0*46,  Ag  0*22=  101*28  Schlieper 

«.         •• 

79*62 

0*47 

16*37 

4*44 

006 

fr.= 100*96  Rose. 

4.          « 

78*22 

0*4 

0*26 

14-06 

6*63 

— ,  Mg 0-49 =9906  Hermann. 

5.          •• 

76*79 

0*60 

— 

18*23 

3*14 

-.ii. 

0*48=99*24  Chandler. 

6.          " 

79*80 

066 

15*00 

4-60 

— =99*86  Oesten. 

7.  Haddam 

80*60 

tr. 

16*67 

8*25 

0*60 

=99*92  Hunt 

a      " 

61*68  28*66  0*84 

0*76 

18*64 

4*66 



— ^  2r  0*34,  Mg  0-42,  fi  0*16- 
100*19  B 
<r.=98*80  Rose. 

9.  Bodenmids 

81*07 

0-45 

14*30 

3*85 

0*13 

10.         *• 

81*34 

0*19 

-.- 

18*89 

3*77 

0*10 

^.=99*29  Rose. 

11.         " 

79*68 

0*12 

_ 

15*10 

4*65 

0*12 

er.=99*67  Rose. 

12.          " 

80*64 

010 

15*33 

4-65 



0*21=10093  Avdejet 

13.          « 

79*78 

0-10 

14*77 

4-77 

1*51 

=100*89  Jacobson. 

14.          •• 

75*02 

0*47 

0*89 

17*22 

3*69 

_ 

0*22=96*91  COiandler. 

16. 

78*61 

003 

1*47 

15*77 

2*81 

.._ 

0*30,  Ag  1*67=99*96  Warren. 

!•.          " 

66*48  22*79 

0*58 

107 

16*82 

3-89 

^  j^  0-28,  Mg  0*40,  Hi  0*36  s 

lOO'll  B 

17.          " 

48*87  80*58 

0*91 

16*70 

2*96 

— 

,  ttg  0-14,  ti  0*40=99*65  BL 

0*17 

— 

15*1 

6*2 

=99*07  Miiller. 

19.  nmen  Mts. 

80*47 

_ 

8*50 

6*09i;[g2*44 

— ,  Y  2*0,  tJ  0-60=100  Hem 

20l           •* 

78-60 

-.- 

_ 

12*76 

4-48Mg3*01 

0*75,  XJ  0*56=1(10-17  Bromeis. 

21.            " 

76-66 

0*42 

— ^ 

14**29 

[7*55] 

_ 

0-64,  tJ  0*54=100  Oesten. 

82.  QreenUmd 

76-04 

0*39 

16*91 

4*34 

0-64=98*22  Oesten. 

23.         - 

77*80 

017 

16*62 

4*96 

0*39=99*83  Oesten. 
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24.  GreeDland    62-76  25*64''  —  —  16^41  4-60  —  — ,i[g  0-60=:99-91  Heraan::. 

26.          "  Evigtok    78-74  0-16     16-40  6*12  =100-42  Muflep 

26.  "                  77-97  0  73  0-13  1738  3-28  «r.,  Zr  0-18,  ife  0-28,  t»b  0-12= 

99-92  I 

27.  Chanteloube        78-74        14*60    7*17       — =10041  Damour. 

28.  Bjorkfikar,  Finl.  82*6  1*0       13-2      66         —     =102-2  Nordenakiold. 

*  IIumdIo  Mid  of  Henman. 

Wolla8tcn*8  analTds  was  made  on  four  grains  of  the  original  spedmen  in  the  British  Moseois, 
sent  out  from  Gonnectioat  bj  Gtovemor  Winthrop  to  Sir  Hans  Sloane. 

Pyr.,  etc. — Like  tantalito.  You  Kobell  states  that  when  decomposed  by  fusion  with  caustic 
potash,  and  treated  with  muriatic  and  sulphuric  acids,  it  gives,  on  the  addition  of  zino^  a  blue 
oolor  much  more  lasting  than  with  tantalito;  and  the  variety  dianite,  when  similarly  treated,  g^yes 
on  boiling  with  tin-foiC  and  dilution  with  its  volume  of  water,  a  sapphire-blue  fluid,  while,  witi 
tantalite  and  ordinary  oolumbite,  the  metallic  acid  remains  undissolved.  The  variety  from  Ebd 
dam,  Ctf  is  partially  decomposed  when  the  powdered  mineral  is  evaporated  to  dryness  with  oo::' 
contrated  sulphuric  add,  its  color  is  changed  to  white,  light  gray,  or  yellow,  and  when  boilew 
with  muriatio  acid  and  metallic  zinc  it  gives  a  beautifUl  blu&  The  remarkably  pure  and  unaltere-i 
columbito  from  Axksut-flord  in  Q-reenlajid  is  also  partially  decomposed  by  soipburio  add,  and  th.- 
product  gives  the  reaction  test  with  zinc,  as  above. 

Ob8.--0ccurs  at  Babenstein,  Bavaria,  near  Zwiesel  not  far  from  Bodenmais,  in  granita,  with 
iolite  and  magnetite;  at  Tirschenrouth,  Bavaria;  at  Tammela,  in  Finland;  at  Chanteloube,  nea.' 
Limoges,  in  pegmatite  with  tantalite;  near  Miask,  in  the  Dmen  Mts.,  with  samarskite;  at  Her* 
manskar,  near  Bjorskir,  in  Finland;  in  Greenland,  in  cryolite,  at  Evigtok,  in  brilliant  crystals 
disueminatod  through  or  among  the  wolfhun  of  Auvergne,  and  detected  by  acting  with  aqua-regU. 
which  dissolves  the  wolfram  and  leaves  untouched  the  columbite  (Phipson,  Ghem.  News,  IgS''^ 
160);  at  Monte  Video,  a  A. 

In  the  United  States,  at  Haddam,  2  m.  from  the  village,  in  a  granite  vein,  some  of  the  crystall 
several  pounds  in  weight ;  also  at  the  chrysoberyl  locali^,  but  not  now  accessible ;  also  at  th« 
iolite  locality,  Haddam;  near  Middletown,  in  the  "feldspar  "  or  "china-stone quarry,"  with  albitc. 
abundant  in  fine  crystals  some  very  large;  figure  429  represents  one  f  in.  long;  another,  do- 
scril}ed  by  Professor  Johnston  (Am.  J.  Sci,  ttt.  387 X  weighed,  before  it  was  broken,  14  pounds^ 
and  the  part  figured  about  6  in.  in  length  and  breadth,  weighed  6  lbs.  12  oz.;  it  exhibits  the  faoei 
i-i,  t-f,  1-2,  /,  i-S,  4-^  and  another  imperfect  plane,  which  appears  to  bo  1-d.  At  Chesterfield, 
Mass.,  some  fine  crystals,  associated  with  blue  and  green  tourmalines  and  beryl,  in  a  vein  of 
albitic  granite;  Acworth,  N.  H.;  also  Beverly,  Mass.;  Korthfleld,  Mass.,  with  b^ryl;  Plymoutlt, 
N.  H.,  with  beiyl;  Grreenfleld,  N.  Y.,  with^rysoberyl. 

The  Connecticut  crystals  are  usually  rather  fhigile  from  partial  change;  while  those  of  Green* 
laud  are  very  firm  and  hard. 

The  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  HatchetVs  examinatiou 
of  a  spedmeu  sent  by  Governor  Winthrop  to  Sir  Hans  Sloane,  then  President  of  the  Royal  Sodety, 
which  was  labelled  as  found  at  Neatneague.  Dr.  8.  L  Mitohill  stated  (Med.  Repos.,  vol  viii)  that 
it  was  taken  at  a  spring  at  New  London,  Conn.  No  locality  has  since  been  detected  at  that  placo. 
But  the  rediscovery  of  it  at  Haddam,  first  published  by  Dr.  Torrey  (Am.  J.  ScL,  iv.  62),  and  since 
near  Middletown,  about  7  m.  distant,  has  led  to  the  belief  that  the  original  locality  was  at  one  of 
these  plaoes,  which  are  about  30  m.  W.  of  New  London. 

For  recent  papers  on  cryst  see  DescL,  Ann.  d.  M.,  Y.  viiL  896 ;  Schrauf,  Ber.  Ak.  Wien,  zlir. 
446,  1861 ;  Maskelyne,  PhlL  Mag.,  lY.  xzv,  41.  The  crystaliographic  identity  of  the  Am^ricau 
mineral  with  the  Bavarian  was  first  shown  by  Dr.  J.  Torrey  (Ann.  Lye.  N.  Y.,  i.  89,  1824). 

The  metal  of  columbite  was  named  columbium  by  Hatchett  in  1 802,  ftom  Columbia,  a  name  of 
America,  whence  his  specimen  was  received,  and  thus  came  the  name  columbite  given  by  Jameson 
and  Thomson  (see  further  under  tantalite).  Rose,  after  investigating  the  metal  and  its  compoundSi 
ziaiaed  it  anew,  oalUng  it  niobium^  and  this  gave  rise  to  the  name  niobiie,  BaierUe  is  from  the 
German  name  of  Bavaria.  Ibrrdiie  Thomson,  named  after  Dr.  J.  Torrey,  is  the  ordinary  Middle- 
town  columbite;  and  CfreeiUandiU  Breith.,  is  that  from  Greenland;  both  names  originated  partU 
ji  erroneous  views  of  the  crystals  of  the  minerals.  Dianite  is  the  BodenmaLs  columbite,  in  whin 
'  V.  Koboll  supposed  he  had  cUscovered  the  add  of  a  new  metal,  which  he  called  diamum. 

No  good  reason  has  been  given  for  substituting  niobium  for  oolumbiuni;  and  yet  most  EngUsh 
dhemiats,  as  well  as  European,  have  thus  far  followed  Rose  in  rejecting  the  name  given  by  tht 
English  discoverer.    The  rule  of  priority  demands  recognition. 

476.  TAPIOLTTB.    TapioUt  A.  K  Nordmnkidld,  (Efv.  Ak.  Stockh.,  443,  1863.    TantiUte  (ft 
Sukula)  Arppet  Act  Soa  Sd.  Fenn.,  vi.  6^0,  1861. 
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Tetragonal.  O  A  l-t=147''  7' ;  a=0-6464.  1  A  1  in  same  pyramid 
123^  1',  over  base  84^  52' ;  (?  A  1=137^  34' ;  1  A  l-i=151^  30'.  Cloavage 
indiBtinct. 

H.=6.  G.=7'35— 7-37,  Nord.;  717— 7-36,  Arppe.  Lustre  stroni? 
adamantine,  approaching  metallic.     (Dolor  pure  black. 

Comp.— :^e*fa^=Tanta]io  add  83'1,  protozyd  of  iron  16*9=100.    Analjaes :  1,  Arppe  (L  c.) 
2,  Nordenskiold  Q.  o.) : 

tk  Sn  j'e 


1.  Solrak 

2.  " 


(t)  83-18 
(I)  88-06 


0*82 
1-07 


16-77=99'77  Arppe. 
16'78=99  91  Nordenflkiold. 


Tr.  ofWwithSn. 


Pyr.,  etc. — B.B.  behayee  like  tantalite,  bat  g^ves  no  reaction  for  manganese. 
Oba. — Occurs  near  the  Kulmala  farm,  in  the  village  of  Suknla,  in  the  parish  of  Tammda,  ISa* 
land,  in  white  pegmatjte  granite,  with  berjl,  tourmalme,  and  arsenopyrite. 
Named  from  an  ancient  Finnish  diyinitj. 

476.  HEBLBSTTB.    B]elmit  A,  K  IforderuikiMt  Fogg.,  gzL  286,  1860. 

CrjBtallization  indistinct.    Massive,  without  apparent  cleavage. 
H.=5.     G.=5-82.    Lustre  metallic.     Color  pm^e  black.    Streak  grayish- 
black*    Fracture  granular. 


Oon^k — ^A  stanno-tantalate  of  iron,  oraninm,  and  jttria. 

ta     fln^W  6u       tJ      te     Mn      Ce       1r 
62*42     6-56    010    4*87     806     8  8*2     1*07     519 


Analysis :  Nordenskiold  (L  a) : 

Mg      Oa       £[ 

0*26    4-2A     3*26=99-37. 


i82 


Tyr^  etc. — In  the  closed  tube  decrepitates  and  yields  water.  B3.  iuAisible,  but  turns  brown 
in  O.F.  With  salt  of  phosphorus  easily  dissolved  to  a  bluish-green  glass.  With  borax  dissolves 
to  a  deoT  glass,  whidi  remains  unchanged  on  flaming.  With  soda  on  oharcoal  gives  metallic 
spangles  (Nordenskiold). 

Obs. — ^From  the  Kararfeet  mine,  near  Fahlun,  Sweden,  along  with  garnet,  pyrophysalite,  gado- 
linite,  asphaltum,  in  a  pegmatyte  granite. 

477.  TTTROTANTAUTB.    Yttrotantal  Fkd>erg,  Ak.  H.  Stockh.,  xdiL  80,  1802.    Tontale 
oxid^  yttrifSre  JS;  Tr.,  1822.    YttroDmenit  Bmru,  J.  pr.  Ch.,  xzxviil  119,  1846. 

Orthorhombic.  /A  7=123^  10' ;  6>  A  2-2=103^  26' ;  a :  6 :  o=2'0934: :  1  : 
1-8482.  Observed  planes :  0 ;  vertical,  i-t,  ij  i-2,  i-5, 
a ;  domes,  1-t,  2-t.  O  A  1-2=131^  26',  i-i  A  l-t=138^ 
34',  i<A/=118^  25',  i-l  A  7^5=137°  16',  i-2Ai-2= 
105"*  9',  t-2  A  i-i,  ov.  t-t,=94*'  32',  i-i  A  i-2,  adj.,= 
149°  42',  i-i  A  i-g=159°  43'.  Crystals  often  tabular 
parallel  to  i-i.    Also  massive ;  amorphous. 

EL=5— 5*5.  G.=5'4— 5*9.  Lustre  submetallic 
to  vitreous  and  greasy.  Color  black,  brown,  brown- 
ish-yellow, straw-yellow.  Sti'eak  gray  to  colorless. 
Opaque  to  subtranslucent.  Fracture  small  conchoi- 
dal  to  granular* 

Ttterby. 

Var.— L  The  hladt  yttrotantalite,  of  Ytterby,  is  iron-bladr,  sub- 
metallio  in  lustre,  and  has  &.= 5*395,  Ben. ;  5*67,  Peretz;  after  ignition  6*40,  Pereta;  7*09,  Nor 
denskiold.    Oflon  in  crystals. 

2.  The  yellow  of  Ytterby  is  amorphous  or  indistinctly  crystallized,  and  has  G.  =5*882,  Ekeberg, 
5*458,  Chandler ;  after  ignition,  6*40,  Peretz ;  5*845,  Chandler.  8.  The  yeOaw  from  KararfVe 
has  O.=.'^*640,  Chydenios.    This  variety  contains  much  uranium. 


/S 
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Hennann  caDa  the  mineral  of  anal  5,  6,  7,  ffttrolaniaMie,  and  that  of  h!8  own  analyaia  yiUiSn» 
nOe^  giving  6. =4*88. 

Oomp.— Tantalate  of  yttria  and  lime,  or  jttria,  lime,  and  iron,  with  some  protozyd  of  uranium; 
{%  *e,  Ca,  t)"  f a»=,  ift  zCanfe:  6=6  :  2  :  1  : 1,  Tantalic  add  62-6,  yttria  22*6,  lime  5*2,  pro*, 
ozyd  of  iron  3*4^  prot  uranium  6*3=100.  Analyses :  1-4,  Berzelius  (Afhandl,  iv.  268,  272, 
8chw.  J.,  xvi.  451);  5,  Peretz  (Pogg.,  IxxiL  165);  5 A,  same,  with  4*86  ti,  the  mean  loea  by 
ignition  (Ramm.  Min.  Ch.,  400) ;  6,  Chandler  (Inaug.  Dissert) ;  7,  Potyka  (Inaug.  Dissert) ;  8 
Nordenskiold  (Pogg.,  cxL  280) ;  9,  J.  J.  Chydenius  (lb.,  284);  10-12,  Hennann  (BulL  Soa  Nat 
ICosc,  zxxviii  368) : 

fti     W        Sn        U      t  *e    Ag    Ca    Cu     fl 

1.  Ytterby,  yeMrw     6012  104      ©6-62  29-78 PeM6  —  050 =99-22  Bons. 

2.  «  "  69-60  1'26     •*  3-23  2d'W  "  272   829 =99-89  Ben. 

3.  "  black  5700  8-26     "  060  20-26  "  8-60   6-25 =96-75  Bera. 

4.  •*  brUL-bk,  61-82  2*69     "  Ml  38-62  "  0-66    3-26 =97*86  Ben. 

6.  "  Uodk  68-65  060     "3-94  21-26      6*29  WO  7-56  040   =100 08  Per. 

5A.  "  "  66-80  0-67     8-75  2022      6-96  1-38  7*18  0*40  4*86 =1 00*07  Pw. 

6.  <"        yellow     67-27  1*86      0*10      610  18*64      482  0*76  4*78  0*69  6  00=100  CihandL 

7.  "  "  65-60  0*49       010      7*00  25-52       0*77  0*19  360  0-43  4-11=99  67  Pot 

8.  "        black       66-66  8*87 0*82  19*56      8*90   4-27     <r.    6-68=100-66  N. 

9   Kararfeet,&fxw»   56*44 2nO*42      1-19  80-48      327   2  27  0*27  4*83=99*12  Ohyd. 

ta»    Ob*     *i     *h    t       t   {Ce,La,I)i)  fe    Sh   Ag    Ca     ft 
le.  Ttterby         61-83        1-50   5*64  19*74       tr,  806  100   2-08  1-66=101-01  H. 

11.  "  67-81        5-00   1*87  18*30       2*27       13*61  0*83   0*60   =100-69  H. 

12.  "         81-29  23-80  8*00  2*88  301  21*03       2*48       11*07  0-26  0*80 =99-57  K, 

*  Heraunn*!  Umenio  add.  ^  Nioboni  odd  of  Hermann. 

Blomstrand  has  found  16  p.  c.  of  columbic  acid  in  the  yellow  yttrotantalite ;  he  regards  Hei^ 
mann's  ilmenic  acid  as  having  no  existence.  Marignac  confirms  this  statement,  and  has  shown 
Omenic  acid  (G.  8*8)  to  be  columbic  acid  mixed  with  titanic  acid,  while  his  "  niobic  "  add  (G=.=5) 
oontained  tantalic  acid.    In  anaL  1,  2,  4*64  p.  c.  of  ft  were  found,  and  in  3,  5-43. 

Byr^  etc^ — In  the  closed  tube  yields  water,  the  black  varieties  turn  yellow.  On  intense  igni- 
tion both  varieties  become  white  and  give  off  traces  of  fluorine.  B.B.  infusible.  With  salt  of 
phosphorus  dissolves  with  at  first  a  separation  of  a  white  skeleton  of  tantalic  add,  which  with  a 
strong  heat  is  also  dissolved ;  the  black  variety  fh>m  Ytterby  gives  a  glass  faintly  tinted  rose-red 
from  the  presence  of  tungstic  add ;  the  dark  and  yellow  varieties  g^ve  a  famt  green  bead  on 
cooling,  due  to  the  presence  of  uranium.  The  mineral  from  Finbo  and  Eararfvet  gives  an  iron 
glass.  With  soda  reacts  for  manganese.  With  soda  and  borax  on  charooal  gives  traces  of  metal* 
lie  tin  (Beraelius).  Not  decomposed  by  acids.  Decomposed  on  fusion  with  bisulphate  of  potaah, 
and  when  the  product  is  boiled  with  muriatic  add  metallic  zinc  gives  a  pale  blue  color  to  the  solu- 
tion which  soon  fades. 

■  Obs- — Occurs  in  Sweden  at  Ttterby,  near  Yaxhohn,  in  red  feldspar ;  at  the  KararfVet  mine, 
and  at  Finbo  and  Broddbo,  near  Fahlun,  imbedded  in  quarts  and  albite,  associated  with  garnet, 
mica,  and  pyrophysalite. 

On  cryst  see  A.  E.  Kordenskidld,  (EN.  Ak.  Stodch.,  1860,  28,  dted  in  Pogg.,  cxL  280,  and  J. 
pr.  Gh.,  Ixxxl  198. 

The  name  yUrotarUaliie  alludes  to  the  composition.  TUroUmeniie  was  given  to  a  variety  by 
Hermann  upon  the  discovery  in  it  of  his  atifposed  new  metal  ilmenium. 

A78.  SAMARSKTTB.  TJranotantal  H.  Ro9e,  Pogg.,  xlviii.  556,  1839.  Samarskit  H,  Bo$e 
Pogg.,  Ixxi  167,  1847.  Uranoniobit  R  Rose,  Pogg.,  IxzL  166,  1847.  Yttroilmenit  Horm^ 
xlii.  129,  1847,  J.  pr.  Oh.,  xliv.  216,  1848. 

Orthorhorabic.  Angle  of  prism  t-2,  135*^  to  136"*  (whence  /A  7=100** 
iO'  to  101''  40',  near  that  of  coluinbite).    Usually  in  flattened  grains. 

H.=5-5~6.  G.=5-614-5-75 ;  545-5-69,  North  CaroUna.  Lustre  of 
surface  of  fracture  shining  and  submetalHc.  Color  velvet  black.  Streak 
dark  reddish-brown.     Opaque.    Fracture  subconchoidaL 

Oomp.^Anal7se0:  1,  2,  3,  Peretz,  under  the  direction  of  Bose  (Pogg.,  Ixzt  167);  4,  ChandlM 
(Inang.  Dissert) ;  5,  Hermann  (J.  pr.  Ch.,  L  178) ;  6^  T.  S.  Hunt  (Am.  J.  ScL,  U.  xiv.  341) : 
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Cb    Vt  U(87)    te        ^  %  Ca,  An 

L  Miaak  66*38  14-16    15*43  915  0*80    0*92=96*84  PeretB. 

2.      "  56^)0  16*10    15*90  11 04  0-76    1*02=101-41  Pwete. 

5.  *'  55*91  16^7     15*94  8*86  0*76    1*88=99*61  Perete. 

4.      •*  55*10  0-48     19*22     15*05      4*91    0*26     1*00,  Sn  0*26,  Ou  0*07=96*36  ChancOer. 

6.  '*  56*86     916*63      8*87     18*29    0*50,  Ce,  La  2*85,  An  1*20,  igD.  0*33=1000311 
6.  N.  Caioliiia  54*81  *•  17*08    14*07    IMl,  Ce,  La  8*95,  ign.  0*24=101*21  Hunt 

Later  Pinkener  and  Stophana  haya  obtained  from  the  lliaak  minenl  (H.  Boae  in  Yerh.  lOa. 
etPet,  1863,13): 

Cb      W       S      2r     Sn.     ¥h      <*•     An     Cu     Ce       "t      iSg     Ca      ti 
47*47    1*36    11-60   4*85    0-5      6-06    11*02    0*96    0*25    3*81    12*61    0*14   0*78    0*45=100*56 
50*17         11*08   4*25    0*63    5*65    10*55    1*60     15'90  0*04   0*64    0^=100*89 

Giving  for  the  0.  ratio  between  the  Cb  [+W]  and  the  other  higredients  9*49  :  9*65=1 :  1, 
whenoe  the  general  formula  (ft*,  fi,  lli)*  Cb*. 

Pyr.,  eto^ — ^In  the  closed  tube  decrepitatea,  glows  like  gadolinite,  otacka  open,  and  tnma 
black,  and  is  of  diminished  densitj.  B.B.  fuses  on  the  edges  to  a  black  glass.  With  borax  in 
O.F.  gives  a  yellowish-green  to  red  bead,  in  R.F.  a  jellow  to  greenish-blade,  which  on  flaming 
becomes  opaque  and  jeUowish-brown.  With  sale  of  phosphorus  in  both  flames  an  emerald- 
green  bead.  With  soda  yields  a  manganese  reaction.  Decomposed  on  ftision  with  bisulphate 
of  potash,  yielding  a  yellow  mass  whi(£  on  treatment  wiUi  dilute  muriatic  acid  separates  white 
tantalic  add,  and  on  boiling  with  metallic  zinc  gives  a  flue  blue  color.  Samarskite  in  powder  ia 
also  sufficiently  decomposed  on  boiling  with  concentrated  sulphuric  add  to  c^ye  the  blue  reduo* 
tion  test  when  the  add  fluid  is  treated  with  metallic  zinc  or  tin. 

Oba. — ^Uranotantalite  occurs  in  reddish-brown  fddspar,  with  crystallized  soschynite,  in  the 
Ilmen  mountains,  near  Miask  in  the  UraL  The  largest  pieces  met  with  were  of  the  size  of 
hazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  ft-3  instead  of  *-2  (as  in  mengiteX  then  /A  /beconiea 
100'  57'  to  102"  20\ 

Kamed  after  the  BoBSian,  y.  Bamaraki. 

479.  X2X7XBNITB.    Enzenlt  Schearer,  Pogg.,  I  149, 1840,  l^-rir  6$6. 

Orthorhombic.  Form  a  rectangular  prism  (i-ty  i-i)  with  lateral  edges 
replaced  by  ij  and  a  pyramid  at  summit,  also  with  a  macrodome  m-l. 
/A  7=126^  i^  A  m-i=154°  30',  m  A  pyramid =107%  Dahl ;  I A  7=120° », 
t-f  A  7w-z=153'',  i-l  A  1714=124:'' J  i-l  A  pyr.=136%  Greg ;  prism  of  141'', 
macrodome  of  59**  15',  Breith.     Cleavage  none.     Commonly  massive. 

H.=6-5.  G.=4-60,  Jolster,  Scheerer;  4-73— 4-76,  Tvedenstrand,  id. ; 
4-94-4-99,  ib.,  Breith.;  4-89-4-99,  Alve,  Forbes;  4-96,  Chydenius. 
Lustre  brilliant,  metallic-vitreous,  or  somewhat  greasy.  Color  brownish- 
black;  in  thin  splinters  a  reddish-brown  translucence  lighter  than  the 
streak.  Streak-powder  yellowish  to  reddish-brown.  Fracture  subcon- 
choidal. 

Oomp^— A  oolnmbo-tantalate,  oontaining  titanio  add,  Tttrinm,  and  nranium.  0.  ratio  for  It,  fi. 
Cb+Ta=  (fjrom  mean  of  anal  3, 4)  8  :  6  :  7 ;  and  if  the  titanic  ia  baaio,  the  ratio  for  the  boaea  and 
Cb+Ta  ia  2  :  1,  which  would  give  the  formnla  (ft*,¥i)*(0b,1Ni).  If  li  ia  acid,  the  ratio  ia  8  :  13. 
Hermann  makes  it  iaomorphoua  and  similar  in  fonnnia  with  nsohynite.  Analyses :  1,  2,  Scheeret 
a  a);  3,  Forbes  A  Dahl  (Ed.  N.  PhiL  J.,  XL  L  62)j  4,  Streoker  (J.  pr.  Oh.,  Ixiv.  884);  5,  Ohj 
demiia  (BolL  Soc.  Oh.,  Ti  484, 1866) : 

Cb^ta    liSltrJ'edeLatltlgOad 

1.  Jolster  49*66    7-94  6*34  218  086  26*09  029  2*47  3*97  Scheerer. 

1  Tvedenstrand       58*64       —  7*58  2*60       2*91      28*97 4*04=99*74  Scheerer. 

a.  AlTe  38*68  14-86  8*12  6*22  1*98  3*31   29*36  0*19  1*87  2-88=rl00*87  F.  ftD. 

4.  Tromoen         87*16  16-26  8*45  8*03  26*46  ff'26  2*68=100 19  Streck«n 

y  Arendal  64*28 ¥h  6*28      84*68 2*60=:97*74  Ohjdeninft 
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The  J5i«ter  euzeDite  contains  the  most  titanic  acid;  yet  Scheerer  does  not  donbt  flie  identic 
of  the  two  minerals. 

Gbjdcnfus  has  shown  that  the  mineral  contains  thoria,  and  only  tracee  of  oxyd  of  oerima 
Marignac  (Bib.  Univ.,  zzr.  29,  1866)  found  62*28  of  metaltic  acid,  consisting  of  about  82*6  p.  a  of 
Cb  and  29*7  of  titanic,  the  ratio  of  the  two  being  stated  at  268  :  243. 

Pyr^  etc. — ^B.B.  infusible.  Dissolves  in  borax  and  salt  of  phosphorus,  giving  a  yellow  bea4 
while  hot;  with  salt  of  phosphorus  shows  a  yellowish-green  (uranium  reaction)  on  cooling,  if  suf« 
ficiently  saturated  (Scheerer)!  When  decomposed  by  fusion  with  caustic  potash,  and  subsequently 
treated  with  water,  and  this  solution  neutralised  with  muriatic  add,  it  gives  a  precipitate,  which, 
boiled  with  concentrated  muriatic  add  and  tin-foil,  gives  a  dear  sapphire-blue  fluid,  which  changes 
to  an  olive-green,  and  finally  bleaches.  If  the  residue  of  the  ftision  after  leaching  is  treated  with 
muriatic  add  and  boiled  with  tin-foil,  it  yields  on  dilution  a  pale  rose-red  color  (v.  Kobell). 
The  mineral  is  sulficiently  attacked,  on  evaporation  with  sulphuric  add,  to  give  a  whitish  reeiduci 
which,  treated  with  metidlic  zinc  or  tin,  affords  the  characteristic  blue  reduction  test 

Obs. — Occurs  at  Jolster  in  Norway,  imbedded  in  feldspar  and  sometimes  in  scaly  mica,  the 
largest  crystals  2  in.  long  and  i  in.  wide,  but  usually  much  smaller;  also  near  Tvedenstrand;  at 
Alve,  island  of  Tromoen,  near  Arendal;  at  M5retjjar,  near  Naskilen. 

liamed  by  Scheerer  from  «{{<»«(,  a  stang&r,  in  allusion  to  the  rarity  of  its  occurrence. 

48a  fSSGHTNITB.    .fischynit  Am.,  Jahresb.,  ix.  196,  1828. 

Orthorhombic.   7a  7=91°  34^',  0  A  l-i=145°  18',  Kokscharof ;  a:h:e 
=0'U9244: :  1 :  1*0279.    Observed  planes :  0  (not  common) ;  vertical,  i-a,  /, 
i-t ;  brachydome,  24 ;  octahedral,  1-2.  Crystals  usually  long 
prismatic  and  striated.     Cleavage :  i-t  in  traces,  or  none ; 
none  observable  according  to  Kokscharof. 


488 


i-2  A  i-2=128^  6' 
i-S  Ai-i=116  57 
/Ai-?=13418i 
2-t  A  2-1,  top,=73  10 


2-t  A  1^=143^  26' 
1-2A1-2,  adj.,=136  56i 
i-Z  A  1-2=146  60 
2-2  A  1-2=128  16 


H.=6-6.     G.=4-9-5-14;  5-118,  Miask,  Kokscharof. 

Lustre  submetallic — resinous,  nearly  dull.  Color  nearly 
black,  inclining  to  brownish- yellow  when  translucent. 
Streak  gray,  or  yellowish-brown,  almost  black.  Subtrans- 
lucent — opaque.    Fracture  small  subconchoidal. 

Oomp.— Doubtful  The  mineral  described  by  Berzelius  and  analysed  by 
Hartwall  diifers  much  in  ^e  pyrognostic  and  other  characters  given  from 
that  from  the  same  locality  investigirted  by  Hermann,  and  the  identity  of  the 

Iwn  is  not  yet  certain.    Scheerer  (bund  no  sdrconia.    Analyses :  1,  Hartwall  (Togg-)  zriL  48:i, 

Jahresb.,  iz.  195);  2-4,  Hermann  (J.  pr.  Gh.,  zzzL  89,  zxxyil  116,  L  1*70,  hnriiL  9t);  6,  id.  (BuU. 

Soc.  Nat  Moscou,  xxxyiil  472,  J.  pr.  Oh.,  zciz.  288);  6,  id.  (Bull  8oa  Nat  Uosoou,  zzziz.  55, 

1866): 

ta,Cb     ti        Zr     8n     *h      te     ^       Ce      La       t       Ca       fi 

1.     560       20-0    0-6 15-0     8-8 

2.  88-89     11-94?  17-52 17-65   2*48     4-76     9*35     240 

3.  86-05     10-56?  17-68 482   15-59    11-13     4-62   

4.  88-20    26-90 5-46  22-20    612     622      1-28   


,I?e2-6=97-9H. 

1-66=  101-05  Herm. 
1-66=100*51  Herm. 
l-20=10()-57  Herm. 


5.  82-30*  16-05 22-91    600  15-96«  6-80    ISO     1-70—100-72  Herm. 

6.  Sa-eg**   1612 22-57     6-58  14-36*  4*30    2-16     1-60=100-18  Herm 

»  Made  29-00  ilmeolo  add  (or,  later,  19-28  llmenio,  and  10-72  ilmenona  add)  plus  8*90  nlobous  add. 
b  Ifada  10-16  Umanio  add  plu  t-48  niobons  add.  «  Ca  O,  LaO,  Di  O. 

Hermann's  analyses  afford.for  the  0.  ratio  of  bases,  ti,  Cb+ta  7-9:60:  8*2,  as  deduced  b^ 
him,  or  13-9  :  8*2  for  bases +1^^  and  Ub  +  Ta.    His  iimenic  add  is  made  tantalic  and  Columbia 

Pyr,,  etc. — ^In  the  open  tube  yields  water  and  traces  of  fluorine.  B.B.  in  the  forceps  sweQt 
up  md  changes  its  odor  from  black  to  a  rus^  brown.    In  borax  diasolTes  easily  in  0  J.,  giTis) 
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a  yellow  bead  wUle  hot»  and  on  oooHng  becomes  oolorlesB ;  in  RF.  with  tin  g^ves  a  blood-red 
bead.  More  diifioultly  soluble  in  salt  of  phosphorus;  with  a  small  amoimt  of  Uie  assay  giyes  a 
colorless  bead,  while  with  a  larger  quanti^  there  separates  a  white  substance  which  douds  the 
bead ;  in  B.F.,  with  tin  on  charcoal,  yields  an  amethystine  glass  (Berzelius).  Decomposed  on 
fusion  with  potash;  yields  reactions  dmilar  to  those  mentioned  under  enxenite  (▼.  Eobell).  It  if 
also  salBciently  decomposed  by  sulphuric  add  to  show  the  reduction  test  with  sina 

Obs. — ^From  Miask  in  the  Ilmen  Mts.,  in  feldspar  with  mica  and  sircon;  also  with  eudaae  in 
the  gold  sands  of  ^'Kauftnann's  Bakakin,"  in  the  Orenburg  District,  Southern  UraL 

Named  fh>m  alax^'^fii  ahame^  by  BerzeliuSi  in  allusion  to  the  inability  of  chemical  science,  at  the 
time  of  its  discovery,  to  sepoirate  the  two  unlike  substances,  titanic  acid  and  zirconia. 

On  cryst  see  Brooke,  PhiL  Mag.,  z.  188  ;  Rose,  Beis.  UraL,  iL  70 ;  Desdoizeauz,  Ann.  d.  1£ 
lY.  il  849;  Kokscharoi;  Min.  BussL,  ill  384,  iv.  63,  100.  Rose  made  i-S  A  i'Z=UV  19',  and 
2-1 A  2-{=:78*  44',  whkih  he  says  are  approximations  only,  the  ftoes  being  rough.  Fig.  483  is  hy 
Rose. 


481.  POIiTORASB.    Polykras  Scheorar,  Fogg.,  bdL  480,  1844. 

Orthorhombic.    7  A  7=95^  O  A  l-z=134^  15' ;  a  :  ft  : 
e=l'02655  : 1  : 1-0913.  Obeenred  planes  as  in  the  iignre. 


484 


O  A  2-i=118^  0' 
O  A  1=125  41i 
0  A  1-5=139  69 
1-8  A  1-8,  maa,=96  40 
1-5  A  1-5,  brach.,=152 


1  A  1,  mac.,=112^  82' 
1  A  1,  bracli.,=106  24 

♦-8  A  i-5,  ov.  i-i,=140 

i-i  A  i-8=160 

2-i  A  i-t=152 


Crystak  thin  linear.    Cleavage  none. 

H.=5-5.  G.=5-09— 5-12.  Lustre  bright.  Color  black; 
in  splinters  brownish.  Streak  grayish-brown.  Fracture 
conchoidal. 

Oomp^ — ^According  to  Scheerer,  contains  columbic  acid,  ozyd  of  uranium,  titanic  add,  siroonia, 
ojyd,  of  iron,  yttria,  and  protozyd  of  cerium,  with  a  little  alumina,  and  traces  of  lime  and  msjpesia. 

Pyr.,  eto.— In  the  closed  tube  decrepitates,  and  gives  traces  of  water.  B3.  in  the  forceps 
fflows,  and  turns  to  a  light  grayish-brown  color,  but  is  infusible.  Soluble  in  borax,  caving  in 
O.F.  a  dear  yeUow  bead,  which  in  B.F.  with  tin  turns  brown.  In  salt  of  phosphorus  gives  a 
clear  yellow  glass,  which  on  cooling  is  greenish ;  in  R.F.  the  color  becomes  darker.  With  soda  no 
reaction  for  manganese,  and  on  charcoal  no  metallic  partides.  Decomposed  by  evaporation  with 
concentrated  sulphuric  acid;  the  product,  treated  with  muriatic  add,  gives  on  boinng  with  me- 
tallic zinc  or  tin  a  deep  azure-blue  solution,  which  does  not  fade.  The  dilute  solution  gives  a 
deep  orange  to  turmeric  paper  (zirconia^ 

Obs. — ^From  Hitter5e,  Norway,  in  granite  with  gadolinite  and  orthite ;  crystals  i  to  I^  in.  long; 
also  near  Dresden. 

Named  f^om  wtXit^  fTiany,  and  Kpa<ri(,  nuxtun, 

N.  B.  Holler  makes  the  so-called  polycrase  of  Breyig  certainly,  and  that  of  Hitteroe  probabW;, 
identical  with  polymignite  (J.  pr.  Oh.,  Iziz.  318).  Scheerer  mentions  a  prism  of  93"  32'  (B.  EL 
Ztg.,  xviL  22),  and  Breithanpt  one  of  69"  and  1 21% 

482.  POLTBfliaNITB.    Benelius,  Ak.  H.  Stockh.,  338, 1824. 

Orthorhombic.  /A  7=91^  44',  O  A  l-t=144*' 
8' ;  a  :  J :  <?=0-7252 : 1 : 1-0808.  Observed  planes : 
O;  H  2-1,44,  t-i;  2-2. 

O  A  I-?=144^  68'  2-2  A  2-2,  mac.,=186^  28' 

O  A  2-i=125  15  2-2  A  2-2,  brach.,=99  14 

O  A  2-2=121  49  2-5  A  2-2,  ba8.,=116  22 

«  A  4-t=160  26  14  A  l-i,  ov.  6>,=:109  46 

w  A  22=111  46  w  A  1-1=126  7 


436 
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Cleavage :  iri  and  0  in  traces.    Crystals  generally  slender  and  thin,  and 

striated  longitudinally. 

H.=6-5.  G.=4-7y^4-85.  Lustre  submetallic  but  brilliant.  Coloi 
black.  Streak  dark  brown.  Opaque.  Fracture  jperfect  conchoidal,  pre- 
senting, like  the  surface,  a  brilliancy  almost  metallic 

Oomp^— AocordiDg  to  an  analysiB  hy  Berzelius  (Ak.  H.  StocldL,  iL  889, 1824X  imperfect  bo- 
jaaae  of  the  dilBcult  fieparation  of  the  titanic  add  and  droonia : 

¥146-30    ZrU-U    9e  12*20    6a  4*20    Sb  2-70    €e  6*00    't' 11-50=96-04, 

with  a  trace  of  potash,  magneaia,  silica,  and  ozyd  of  tin.  The  blowpipe  reactions  indicate  the 
probable  presence  also  of  colwnbic  or  ianidUc  acid  as  an  essential  constitaent  (BrushX 

P3rr.,  eto. — ^B.B.  infVisible,  and  anchanged  in  color.  With  borax  dissolTes  readilj,  giving  an 
Iron  bead;  with  more  of  the  assay  becomes  brownish-yellow  on  flaming,  and  opaqne  on  codmg; 
with  tin  in  B.F.  turns  reddish-yellow.  With  salt  of  phosphorus  not  easily  acted  upon,  givee  a 
reddish  tinge  in  B.F.,  which  is  unchanged  by  tin.  With  soda  shows  traces  of  manganese  (Bei^ 
eelius).  The  powdered  Frederieksyam  mineral,  healed  with  concentrated  sulphuric  acid,  giyea 
a  whitish  residue,  which,  treated  with  muriatic  add  and  tin-foil,  gives  a  beautiful  azure-blue  color, 
indicating,  as  under  polycrase,  the  presence  of  some  other  metallic  acid  in  addition  to  titanic^ 
which  of  itself  gives  only  a  violet  color.  The  dilute  acid  solution  gives  with  turmeric  paper  the 
orange  color  characteristic  of  zirconia. 

Obs.— Occurs  at  Fredericksvam  in  Norvray,  imbedded  in  feldspar  and  sircon-syenite.  Its  crys- 
tals sometimes  exceed  an  inch  in  length.    Reported  by  Shepard  as  occurring  at  Beverly,  Mass. 


483.  FBROUSONITB.    EaidingeTj  Ed.  FhiL  Trans.,  z.  274, 1826. 


436. 


Tetragonal,  hemihedral.  0  A  l-i=124^  20 ;  a= 
1*464.  Observed  planes  as  in  the  annexed  figure. 
0  A  1=115^  46',  1  A  1=100°  54',  and  128°  28',  3-f  A 
3^=91°  59',  ^  A  3-1=169°  IT.  Qeavage :  1,  in 
distinct  traces. 

H.=5-5-6.  G.=5-838,  AUan ;  5-800,  Turner. 
Lustre  externally  dull,  on  the  fracture  brilliantly 
vitreous  and  submetallic.  Color  brownish-black ;  in 
thin  scales  pale  liver-brown.  Streak  pale  brown. 
Snbtranslucent — opaque.  Fracture  imperfect  con- 
choidal. 

Oomp.,  Var.— Varies  much  in  composition,  according  to  the  anal- 
yses, like  other  colnmbiuro  minerals,  and  probably  as  a  result  of  alter- 
ation.   The  description  above  ^yen  is  fixmi  (1)  the  Greenland  feigusonite. 

2.  A  mineral  frm  YUerby,  according  to  Nordenskiold,  is  yery  similar  in  its  hemihedral  crystal- 
lization and  form,  but  contains  6  p.  c.  of  water  (anal  3,  4) ;  as  pyrochlore  is  sometimes  hyth-ona^ 
this  peculiarity  may  be  one  of  the  effects  of  alteration.  It  has  an  imperfect  basal  deayage ;  a  yiU 
reous  to  greasy  lustre ;  a  dark  brown  color :  H.=4'5 ;  G.=4'89 ;  and  is  feebly  subtranslucent. 

3.  7)/rite  Forbes  (Ed.  N.  Phil.  J.,  i.  67,  1855,  and  Phil.  Mag.,  IV.  xiiL  91)  occurs  in  square 
pyramidal  crystals  like  those  of  feigusonite,  and  sometimes  2  inches  long,  witii  occasionally,  ac- 
cording to  Eenngott,  planes  corresponding  to  0,  1,  3,  f ,  and  hemihedral ;  but  with  the  faces 
too  uneyen  for  exact  measurement  It  has  one  deayage  distinct^  and  traces  of  two  others ;  odor 
brownish-black;  H.=6-5;  G.=5-13— 6'66,  Forbes;  6-556,  Kenngott  It  contains  water,  but 
approaches  fergusonite  in  composition  (anal.  5,  6).  It  is  firom  Hampemyr  and  Helle,  near 
ArendaL  Norway,  and  the  crystals  often  stand  on  plates  of  black  mica. 

4.  A  mineral  fh>m  the  Norwegian  locality  of  tyrite,  and  supposed  to  be  that  spedes  (the  sped- 
men  haying  been  sent  as  such  fh>m  KrantE  to  H.  Rose),  has  been  analyzed  with  still  dffiered 
results  by  J.  Potyka  (Pogg.,  cyii.  690X  lie  finding  in  It  7  p.  a  of  potash  (anaL  7).  It  was  an 
irregular  mass  imbed  led  in  reddish  feldspar,  had  no  deayage,  a  submetallic  lustre,  a  blade  coloi^ 
reddish-brown  at  the  edges  in  thin  splmters,  a  reddish-brown  streak,  and  H.=4^  6.=6-124. 

This  last  mineral,  tiie  tyrite,  the  Ytterby  mhieral,  and  fergusonite^  maybe  four  distinct  spede^ 
but  it  does  not  appear  probable. 
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5.  BtagU^  of  IMms  and  Dahl,  ttom  Helle,  Narostd,  Alye,  and  J^skerS,  Norway,  has  b€on  to 
feirel  to  fergusonite  by  J.  A.  Miohaelaon  (J.  pr.  Ch..  za  108).  F.  &  D.  describe  the  mineral  as 
tetragonal,  with  H.=6— 6'5 ;  G.=5*13— 5*36 ;  color  brown ;  streak  yellowish-brown ;  lustre  sub* 
metallio ;  thin  splinters  translucent ;  and  as  losing  water  when  heated ;  but  infusible  B.B.,  and 
becoming  yellow;  and  as  affording,  with  salt  of  phosphorus,  a  skeleton  of  silica ;  characters  which 
suggest  a  relation  to  hydrous  or  altered  Kircou,  whore  it  is  placed  on  pi  276.  Michaelson's  min- 
eral is  grayish-brown,  has  H.=4'5,  G.=5'40,  and  contains  no  silica  (anal  8). 

Analyses :  1,  Hartwall  (Ak.  H.  Stockh,  1«7,  1828);  2,  Weber  (Pogg.,  cvii.  190);  3,  Nordens- 
ki51d  (J.  pr.  Ch.,  Ixrri.  200);  4,  Benselius  (Afh.  L  Fys^  eta,  iy.  281).  Tyrite:  6,  8,  O.  Forbes 
(L  a);  7,  Polyka  (Pogg.,  oviL  690);  8,  Michaelson  (L  c): 

Cb      W     fln     Zr     XI     t       Ce    La     tr     Je     Ca     fi 

1.  Greenland  47-76   1-00  8-02   41*91     4-68 096  0-31 =99*62  H. 

2.  "  48-84    0-35  6-93    38-61  8*06 0-35  1-38 =9946  W. 

8.  Ttterby  46-83       2-85 39-80 1*12  070  3*16  6-44=100-39  N. 

4.        **  48-86       2-44 36-31 1-01  0-47  807  5-71  =9787  B 

6.  Hampemyr,  ryr.44-90        tr,    6-66  29-72  6  86 303  6-26  081  452=100-25  F. 

6.  Helle,  '*    4448 (r.    2*78  8'65  27-83  6-63  1*47  6  99  211  1*68  4-66=10018  F. 

1.  Norway,  "    43-49  1-36  0-09  080  31-90  368 4-12  1-12  1-96  3-71,  ii  7  23,  Ph 

0-41,  Ou  0'35=100-20  Pot 

a  neVu^  Bragitef    48'10 1-46  82*7ie7-48 4*96  1-37  182  103,  An  0-11, 

Mg  0-39,  tb  0-09,  Mich 

Weber's  analysis  gives  for  the  0.  ratio  of  protozyds,  droonia  and  tin-ozyd,  and  columbic  add, 
4*6  :  I  :  6 ;  and,  if  the  ahrconia  is  basio^  for  bases  and  acid  nearly  1  :  l=(&^  kf  Qb\  The 
Ttterby  mineral  also  affords  Tery  closely  the  ratio  1:1;  tyrite  about  9:11;  Potyka^s  mineral 
9  :  9i,  or  yery  nearly  1:1.  Whence  all,  the  water  disregarded,  may  perhaps  come  under  the 
aboye  general  formula. 

Blomstrand  finds  6  pk  a  tantalio  acid  m  the  Ttterby  mineraL 

Tyr^  etc.— Fergusonite  fh>m  Greenland  gives  in  the  closed  tube  a  little  water.  B.B.  infusible ; 
on  charcoal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difficulty,  giving  a  yellow 
bead  while  hot,  the  insoluble  portion  being  white;  the  saturated  bead  Is  yellowish-red,  and^is 
made  opaque  by  flaming.  Slowly  dissolved  by  salt  of  phosphonis,  leaving  a  white  insoluble  resi- 
due ;  in  O.F.  the  bead  is  yellow,  while  in  R.F.  it  is  colorless,  or,  if  saturated,  slightly  reddish,  be- 
coming opaque  on  cooling;  treated  with  tin  the  bead  remains  uncolored,  whUe  the  insoluble  residue 
Is  made  flesh-red.  Decomposed  by  soda  without  dissolving,  leaving  a  reddish  slag ;  with  soda  on 
charcoal  affords  globules  of  metallic  tin  (Berzclius).  When  evaporated  with  sulphuric  acid  yields 
a  white  residue,  which,  treated  with  muriatic  acid  and  metallic  zinc,  gives  a  bluish-green  color 
l^te  decrepitates  and  yields  much  water  in  the  closed  tube  (Forbes). 

Obs. — Fergusonite  was  discovered  by  Gies^ck^,  near  Cape  Farewell  in  Greenland,  disseminated 
in  quartz,  and  named  after  Robert  Ferguson  of  Baith.  Also  found  at  Ttterby,  Sweden,  as  men* 
tioned  above. 

Tyrite  is  associated  with  euzenite  at  Hampemyr  on  the  island  of  Tromoe,  and  Helle  on  the  main* 
land ;  at  Nsskol,  about  ten  miles  east  of  ArendaL 


484.  ADILPHOUTEL    Adelfolit  M  KwdauhiM,  Beskrifh.  FinL  Min.,  1866,  Jahrb.  Ifin^ 
313,  1S68;  A.  R  NortL,  Pogg.,  czzlL  616,  1864. 

Tetragonal    Angles  nndetermined. 

H.=3-6— 4-6.  G.=3-8.  Lustre  greasy.  Color  brownish-yellow  to  brown  and  black.  Streak 
white  or  yellowish-white.    Subtranslucent. 

A  oolumbate  of  iron  and  manganese,  containing  41*8  p.  o.  of  metallio  adds,  and  9*7  p.  a  of 
water.    From  Laurhunfiki  in  Tammela,  Finland,  with  columbite. 


486.  MBNGITB.    Bmniite  Brooke  PhU  Mag.,  z.  187,  1831.    ICengit  G,  Soee,  Beia.  Ural,  a 

88,  1842. 

Orthorhombic    I^  7=100^  28'  O  A  14=138^  42';  a  :  J  :  tf=l-0468  : 
1 : 1-2071. 


Digitized  by  VjOOQIC 


530 


OXTGEN  CGMPOVSM. 


O  A  1-S=136^  60' 
7a  1-1=140  14 
i-tAt-S=lll  60 


*-«  A  t-«,  adj.,=186*  20' 
1-S  A  l-«,  mac.,=161  26 
l-«  A  l-«,  braclL,=101  Id 


Occurs  in  short  prisms,  often  terminated  by  four 
sided  pyramids.    No  distinct  cleavage. 

H.  =  6— 6-6.  Q.=6-48.  Lnstre  submetallic. 
splendent,  of  surface  of  fracture  snbvitreoas.'  Color 
iron-black.  Streak  chestnnt-brown.  Fracture  un- 
even. 

Oomp.— Oontains,  acoording  to  G.  Rose  (L  c\  sirooniay  ozyd  of  iron,  and  titanic  add. 

Pyr.,  etc— B.B  inAisible,  but  becomes  magnetia  With  salt  of  pboephorus,  in  the  outer  flame, 
giFea  a  grcenlsh-jellow  dear  glass ;  in  the  inner  a  ydlowish-red,  which  is  made  deep  red  l^  add* 
mg  tin.    Wilh  soda  a  manganese  reaction. 

Obs.— Occurs  in  granite  yeins  in  the  Ihnen  mountains.  The  crystals  are  Imbedded  in  albite, 
vid  the  largest  are  but  two  or  three  lines  long. 

Brooke's  name  IlTnenUe  being  preoccupied,  Rose  changed  it  to  MengUe^  after  Ifenge,  the  disoov- 
erer  of  the  mineral    The  mengite  of  Brooke  is  monasite. 

486.  RUTHSRFORDITB.    Shspard^  Am.  Assoc,  i?.  812, 1861,  Am.  J.  Sd.,  IL  zii  209. 

Monoclinic,  with  /A  /=93®,  according  to  Shepard.  In  crystals  and 
grains,  without  cleavage. 

H.=6-5,  Hunt.  G.=6-68— 5'69,  Shepard ;  5-66,  Hunt  Lustre  of  frac- 
ture shining  vitreo-resinous,  and  color  blackish-brown.  Opaque,  but  thin 
fragments  translacent  and  smoky  orange-brown  by  transmitted  lieht. 
Streak  and  powder  yellowish-brown,  near  fawn-color.  Fracture  concnoi- 
dal.    Brittle. 

Oomp. — According  to  Shepard,  contains  titanic  add,  ozvd  of  cerium,  and  possibly  oxyd  of 
dranium  and  yttria.  According  to  some  unfinished  trials  by  T.  S.  Hunt  (Am.  J.  ScL,  II.  sir.  S44), 
it  contains  probably  68*5  p.  a  or  more  of  titanic  acid,  with  10  p.  c.  of  lime,  with  other  ingredients 
undetermined. 

Obs. — Occurs  at  the  gold  mines  of  Butberford  Co.,  North  Carolina,  along  with  rutile,  brookite, 
zixoon,  and  monasite. 


8.   PHOSPHATES,  AESENATES,  ANTIMONATES,  NITRATES. 

A    PHOSPHATES,  ARSENATES,  ANTIMONATES. 

In  the  anhydrous  Phosphates  and  Arsenates  the  hardness  is  from  3  to  6 ; 
colors  various,  comprising,  besides  white  or  colorless,  shades  of  green, 
yellow,  blue,  brown,  violet,  black,  several  of  them  bright;  crystalline 
forms  of  each  of  the  systems,  except  the  isometric.  The  hydrous  species 
have  a  still  wider  range  of  crystallization  and  colors,  including  the  isometric 
system  in  the  former,  and  reddish  shades  among  the  latter;  while  the 
limits  of  hardness  are  lower,  being  between  1  and  5  ;  a  much  larger  pro- 
portion of  the  sjjecies  are  clinohedral.  In  composition,  the  oxygen  ratio 
for  bases  and  acid  which  is  far  the  most  common,  is  3  :  6 ;  next  to  this 
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6:5;  die  ratios  2  :  3,  4  :  5,  3  :  2  are  rare ;  while  1 : 1  is  unknown,  ezcojf  t 
problematically  in  two  or  three  species  of  doubtful  composition. 

The  pTTOgnostic  reactionB  for  phosphates  B.B.  ore  the  fonowing:  If  the  add  is  combined  with 
a  base  which  of  itself  imparts  no  color  to  the  flame,  it  will  giye  a  characteristio  bluish-green 
color,  and  this  may  be  made  more  intense  by  moistening  with  sulphurio  add  before  ignition.  If 
the  phosphate  is  soluble  in  nitric  add,  the  dilute  solution  will  giye  with  acetate  of  lead  a  white 
predpitate,  which  after  washing  yields  B.B.  on  charcoal  in  R.F.  a  crystalline  polyhedral  bead  of 
phosphate  of  lead.  Further,  according  to  Bunsen,  if  a  phosphate,  or  a  substance  oontaioiug  but 
a  small  amount  of  phosphoric  add,  be  heated  in  a  wide  closed  glass  tube,  with  three  parts  of  dry 
soda  and  a  small  ftagment  of  sodium,  It  is  on  (Vision  converted  into  a  phosphid,  which  after 
cooling  yields  phosphuretted  hydrogen  when  moistened  wiih  water.  Host  phosphates  in  the 
■tale  of  powder  are  reduced  to  phosphids  by  simple  fUsion  with  sodiunL 

Arsenates  are  easily  recognized  by  the  alliaceous  odor  gives  when  treated  on  charcoal,  especiaQy 
when  fhaed  with  soda 


L  ANHYDROUS. 

ABBAKGEMENT  OF  THE  SPEOIE& 
L  XBNOmiE  GBOUP.    0.  ratio  for  bases  and  add  3  :  6.    Orystalliation  tetragooaL 

fW).  XKTomiE  t»l^  (pe}.|e.  |¥, 

491.  CKTPTOLrrB  Oe'P  (PO)»|Ot  |6et 

IT.  APATITE  GBOUP.  Oxygen  ratio  for  bases  and  add  8  :  5,  but  with  the  addition  of  a 
fluorid  or  chlorid,  which,  if  induded  with  the  bases,  makes  the  ratio  10  :  15=2  :  3. 
Crystallization  hexagonal    Formula  A  on  the  ratio  3  :  5,  and  B  that  of  2  :  8. 

492.  ApatitmA  3Ca»P+Ca(01,F)  (Pe)i|e,  |ea,+tea(01„F,) 

B  (A  Oa+  ,^  Oa(Cl,P))»^         P.e4(a,F,)|e,.|6a,. 

4».«l.  Ptrgmobphttb  a     3l»b»P+Fba  (Pe)a|e,  |Pb,+JPb01, 

B    (Al»b-t-A(Pba)rP»  P.e4Cije,.|Pb,. 

4^4.  l£n«iiTB  A  3l»b»ls-HPb01  (Ase),|e,  |Pb,+JPba 

B         (A  P\)+  A  (Pboi))*ls«  As,e4  oi,|e,p|Pb». 

IIL  WAGNEBITB  GBOUP.  0.  ratio  for  bases  and  add  8  :  6,  but  with  the  addition,  in 
wagnerite,  of  a  fiuorid,  whidi,  if  included  with  the  bases,  makes  the  ratio  4  :  6.  Ciystat 
lization  dinorhombic,  with  /A  /=91*— 96'. 

495.  Waootmte  a         ftg«P-}-MgF  (Pe),|e,  |Mg.+MgF, 

B  (f  ag+ JMgP)-P  (PF)  104  |Mg, 

49S.  UoiXAxm  (Oe,  La,  1)1,  *h*)»P  (P e),|e.  |(6e,  La Bi,  yTh), 

497     TUBNBBITB 

IT.  TBIPLITE  GBOUP.  0.  ratio  as  in  the  Wagnerite  group.  Orystallization  orthorhomblo 
with/A/=97*— lOr. 

4M.  THPHtUTi  (*o,  J[  J,  tXfP  (Pe).|e,  |(Fe,  Mn,  liO* 
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(*e,]il[ii)«P+EP 

(Pe).|e.pe,lfa).+BF. 

B 

tt(*e,iDi)+JBI)-P 

(PB0|e4|{i=e.Mii)i 

600.  Hopxm 

Y.  BERZEIJITB  GROUP.    0.  ratio  for  baset  and  add  2  :  8. 

601.  BsBZEUiTB  (Ca»&g,&a)*'£8^  Aa«  eiie^K^  1^  Mii)m 

VX  GABMimTE  GBOXIP.    Contama  aeaqoioxyds.    dystala  orihorhombia 

602.  CABimnxB  £a,9e,^b 

VIL  AMBLYOOKITE  GEOUP.    Oontaiiui  alamina,  Uthia^  and  flnoiina    Orygtal1iaitf«  W 
clinic;  /A/=73*— W. 

603.  AlCBLTGONm  P,  £1,10,7 

VIIL  HBRDERITB  GBOUP. 

604.  HBBDEBm  P,  £],  Oa,  F 

IX.  MONIMOLITB  GROUP.    Antlmonatea.    GiTBtallization  tetragmuO. 

605.  MoNDCOLm  (^b,  ^e,  Mn,  Ca)^  Sb  Sba  efGa  |(Fb,  Fe,  Mn,  6a)« 
506.  EoMBm                  &»,SbO»,SbO» 

601  AiuaouTB  Sb,^,Ca 

4|)pefu{(2.— 508,  509.    ABsmTATBB  or  NiOKaL. 


490.  ZEN0TIMX2.  PhosphorsTrad  Ytteijord  Ben^  Ak.  H.  SiockL,  iL  884^  1824.  Fhosiiber. 
aaure  Tttererde  Oerm,  Phtf>sphate  of  YUria.  XenoUme  BewL,  Tr.,  iL  552,  1882.  Ytterapatb 
Glocker^  Handb.,  969,  1831.  Oastebiaudite  Iktmaur,  L'Inatitat,  78,  1858.  Wiaerin  Kamgok^ 
Jahrb.  Ifin.  1864,  464. 

438  Tetragonal.     O  A  1=138**  45' ;  a=0-6201.    Ob- 

served planes  as  in  the  annexed  figure.  1  A  1. 
pyram.,=124^  26';  ba8al,=82^  30';  7a  1=131*^ 
16'.    Cleavage:  ly  perfect. 

H.=4:-5.  G.=4-46-4-56 ;  4-557,  Berz. ;  464, 
Georgia,  Smith.  Lustre  resinous.  Color  vellowish- 
brown,  reddish-brown,  hair-brown,  flesh-red,  grayish- 
white,  pale  yellow ;  streak  pale  brown,  yellowish,  or 
reddish.    Opaque.    Fracture  uneven  and  splintery. 

Oomp.— ^'Prr Phosphoric  add  87*86,  yttria  62'14=100. 

AoalTsea:  1,  Berzelias  (L  a);  2,  E.  Zschau  (Jahrb.  ITin.  1866,  618);  8,  J.  L.  Sniltli(Aiik  J 
6cL,  IL  zviiL  378);  4^  Damour  (BulL  G.  Pr.,  IL  ziil  542);  5,  Wartha  (Pogg.,  czzriiL  166): 

1.  Hltterde        88*49*  —    62*68     — ^,  subphoaph.  iron  8*98=100 
8.       ««  80*74     tr.     60*26    7*98,  Si  «r.= 98*97  Zfldum. 
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439 


P       3Pe       t       Ce 

8.  Georgia        82*45    2*06  5413  ll'08^  Si  0-89= 100*56  Smith. 

4,  "  81*64    l-20«  60-40   ^,  Ti,  2r  7-40=100-64  Damour. 

5.  Wiaerine      35-08     —  48*33  ,  specular  iron,  with  trace  ¥i,  6-69=100  Wartfa. 

^Wlthl^.ofHr.  ^Inelad«allttleLA0,D10.  ">  laoladct  loine  U*  o'. 

Pyr.,  etc.— B.B.  mftulble.  When  moistened  with  sulphuric  add  colors  the  flame  bhiishrgreea 
OiffloulUj  soluble  in  salt  of  phoephoms.    Insoluble  in  adds. 

Obs.— From  a  granite  yein  at  Hitteroe,  with  poljcrase,  malaoon, 
and  orlbite,  where  the  crystals  are  sometimes  symmetricany  com- 
pounded with  crystals  of  zircon,  as  in  the  annexed  figure  (E.  Zschau, 
Am.  J.  ScL,  II XX.  273),  which  is  siroon  aboye  and  xenotirae  below, 
the  two  spedes  being  dosely  isomorphous ;  at  Ytterby,  Sweden ; 
the  Fibir  Berge^  S.W.  fh>m  Su  Gothard;  Binnenthal  in  Upper 
Yalais,  Switzerland  (wisenne).  In  the  United  States,  in  the  gold 
washings  of  CiarksTiUe,  Georgia  (f  488),  assodated  with  ziroon, 
rutile,  and  cyanite ;  in  McDowell  Co.,  N.  0. ;  in  grayish-white  and 
pale  yellow  crystals  in  the  diamond  sands  of  Bahia,  Brazil  (castel- 
naucUte). 

Beudant  named  the  spedes  xenoUme  (apparently  firom  ^ev^, 
rtranffer  to,  and  riftH,  ho7ior\  but  in  the  next  line  gives  the  derin^ 
tion  **  Kt^6tj  vain,  et  n/i^,  honneur,"  as  if  the  word  were  kenodma, 
and  adds  aiterward  that  his  name  is  intended  to  recall  the  fact  that 
the  mineral  was  erroneously  supposed  by  Berzelius  (in  1815)  to 
contain  a  new  metal  (the  metal  whidi  he  named  thorium,  before 
the  later  thorium  was  discoyered).  There  is  a  sneer  at  the  great  Swedish  diemist  in  the  name, 
which  should  hare  occasioned  its  immediate  rejection.  Fortunately  the  word  was  misspelt  from 
the  first;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the  fact  that  the  ciystala  are 
small,  rare,  not  showy,  and  were  long  unnoticed. 

491.  ORTPTOLITB.     Eryptollth  Wohler,  GeL  Anz.  G6U.,  1846,  19,  Pogg.,  IxriL  424    Phofr 
phooerite  ff.  Watts,  Qu.  J.  Gh.  Soa,  iL  131,  1849. 

In  acicular  prisms  and  minnte  grains ;  those  of  crjptoHte  perhaps  hex- 
agonal, Wdhler ;  those  of  phosphocerite  tetragonal  octahedrons  and  sqaare 
prisms,  Watts  and  Chapman. 

G.=4-6,  cryptolite  ;  4*78,  phosphocerite.  Color  wine-yellow ;  of  phos- 
phocerite, pale  sulphur  yellow  or  colorless.     Transparent — translucent. 

Oomp. — Ce'  P  (like  monaziteX  the  cerium  replaced  in  part  by  didymium.  The  analysis  of 
oryptoUte  affords  better  Oe^  r\    Analyses:  Wdhler  and  Watts  OL  a): 

P  Ce,  t)i  te 

1.  Cryptolite  2787  73-70  1*61 =1 02-58  Wohler. 

2.  Phosphocerite  2U*66  67*38      9e  2*95=100  Watts. 

The  excess  in  anal,  1  is  supposed  to  be  due  to  ozydation  of  the  protozyd  of  cerium  In  the 
coarse  of  the  analysis. 

P3rr.,  etc. — Cryptolite  is  not  altered  by  moderate  heating.  Soluble  in  concentrated  sulphuric 
acid.  Phosphocerite,  according  to  Chapman,  yitrifles  partially  on  the  edges,  tinging  the  flame  at 
the  same  time  slightly  green.  Affords  the  reaction  of  phosphoric  acid  and  also  of  cerium,  pro- 
ducing, however,  with  borax  and  salt  of  phospborus.  a  glass  which  is  pale  yiolet-blue  when  odd. 
either  due  to  the  presence  of  didymium  or  a  minute  portion  of  cobalt  ore. 

Ob8.~Cryptolite  occurs  in  the  green  and  red  apatite  of  Arendal,  Norway,  and  is  discovered  on 
putting  the  apatite  in  dilute  nitric  add ;  constitutes  2  or  8  p.  c  of  the  mass ;  it  was  found  espe* 
oially  in  the  red  apatite,  or  in  reddish  points  of  the  green,  and  associated  with  particles  of  tang" 
netic  iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red  color,  supposed  to  be  monazite. 
This  mineral  was  looked  for  in  the  yellowish  apatites  of  Snaram  without  success.  Occurs  also 
with  apatite  in  the  Tyrol  (?);  and  in  the  apatite  of  the  dliidianka  in  Siberia.  Phosphocerite, 
according  to  Watts  and  Chapman,  may  be  the  grayish-yellow  powder  in  the  cobalt  ore  of  Tunaberg. 
The  crystalline  forms  most  common  in  the  powder  are  an  octahedron  and  a  square  or  rectangulai 
prism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  plaites,  resembling  fig.  248 
nnder  airoon     Genth  has  observed  a  mineral,  probably  cryptolite^  in  the  Hurdstown  apatite. 

Kamed  firom  xf  wr^,  aneeal§d. 
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492.  APATITU.  OrystaOieed  from  Spcm.  Ghrysolite  ordinaiie  de  Lisk  (with  flg8.X  OriaL,  ITI^ 
it  271,  1788;=dpargelgrune  Steinkirstalle  hub  Spanien  nfihem  Apatit  WertL^  Borgm.  J^ 
74,  l790;=Spargelst6in  Wei^;  Asparagas  Stone;  Pierre d'Asperge  ^. ;  Asparagolithe  JMU 
gaard,  Ann.  Ch.,  zzxiL  195,  1800.  Chauz  phospbat^e  Vauq.,  Ann.  CIl,  zxvL  123,  I79a 
Phosphate  of  Lime. 

Orysijr.  Saxony.  Aquamarin  (celandine-green,  ft.  8chneckenstein)  Brunnichy  hia  GrcMist,  1770 
Amethiste  basaltine  (mostly  violet^  fr«  Mines  d'etain  de  Saze)  Sage,  Mio.  1,  281, 1777 ;  de  IMtf 
GrisL,  iL  254,  1783;=Apatit  Wem.,  Gerhard's  Grundr.,  281,  1786,  Bergn^.  J.,  676,  1788,  37^ 
1789.  Phosphorsaurer-Kalk  Klapr,f  ib.,  294^  1788.  Sachsischer  Beryll,  Agustit  (with  w*- 
oounoem.  of  supposed  new  earth,  Agasterde),  Thnnmsdotf,  Tronmisd.  J.  d.  Pharm.,  1800. 

Orysi  fir.  Norway,  etc.  Morozii  (fr.  Arendal)  Abildgaard,  Moll's  Jahrb.  B.  H.,  IL  432,  1798. 
SVanoolite  (fr.  Devonshire)  Brooke;  T.  K  Henry,  Phil.  Mag.,  III.  zzzri.  1850.  Lasur-Apatit  .K 
Nbrdenek,,  BulL  Nat  Moscou,  zxx.  224^  1857. 

Maerive.  La  Pierre  Phosphorique  (fir.  Lagrosan,  Estremadura)  DavUa,  p.  60,  Madrid  ;=Phoa- 
phate  calcaire  iVoutf/,  J.  de  Phys.,  xrili.  241,  1788;  FdleUer,  Ann.Ch.,Tii  1790;=Pho8phorito 
£ino.,  Min.,  I  129,  1794;  id.  Karsi^  Tab.,  62,  1808.  Eupjrchroite  (fr.  K.  Y.)  Emirume,  Bep.  G. 
N.  Y.,  1838.    Osteolith  Bromeis,  Ann.  Ch.  Pharm.,  Izxix.  1851=Bone-pho8phate. 

Apatite  (ind.  the  Saxon  and  the  Spanisli  ci7stallized(Spargel8tein)  and  maasiye  Phosphorita, 
ezd.  Morozite)  KarsL,  Tab.,  86,  1800 ;  id.  (incL  the  same  and  also  Morozite)  J?l,  Tr.,  iL  1801. 

Itlexagonal;  often  hemihedral.  6>  A  1=139'*  41' 38",  Kokscharof ;  a= 
0*734603.  Observed  planes :  O ;  prismatic,  /,  i-2,  i-f ,  i-^ ;  pyramidal,  4, 
1,  2  :  1-2,  2-2,  4-2  ;  3-|,  4-f  ;  2-^.  Figs.  440,  441,  442  ;  f.  441,  hemihedral 
in  the  planes,  3-f ,  4-J ;  f.  442,  actual  fonn  of  a  crystal  of  which  f.  441  in 
the  normal  form ;  (?:^3-J,  {?'=4-|^. 

O  A  ^=157**  r 
0  A  2=120  31 
6>  A  8=111  27 
6>  A  1=128  10 
0  A  4^1^=108  6 
0  A  34=114:  1 
(9  A  2-1=123  11 
O  A  1-2=143  42 

0  A  2-2    124  l^ 
I A  2-2=135  35 
/A  4-^=157  19 
/A  3-f =149  40 

1  A  1,  pyr.,=142  16 
1  A  1,  ba8.,=80  86| 


440 


441 


442 


St  Gothard. 


/Ai-2=150' 


St  Ck)thard. 


Cleayage :  (?,  imperfect  •  7,  more  so.  Also 
fflobular  and  reniform,  with  a  fibrous  or  imper- 
fectly colunmar  structure;  also  massive,  struc- 
ture granular. 

H.=5,  sometimes  4*5  when  massive.  G.= 
2'92— 3*25.  Lustre  vitreous,  inclining  to  sub- 
resinous.  Streak  white.  Color  usually  sea 
green,  bluish-green;  often  violet-blue;  some- 
times white  ;  occasionally  yellow,  gray?  red,  flesh- 
red«  and  brown ;  none  bright.     Transparent- 
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opaij^ne.  A  bluish  opaleBcence  sometimeB  in  the  direction  of  the  vortical 
axis,  especially  in  white  varieties.  Gross  fracture  conchoidal  and  uneven. 
Brittle. 

"Vmr^ — 1.  Ordinary,    CrjrgtalliBed,  or  deavtble  asd  granular  maadve.    (a)  The  asparagua  9Um0 
(originally  from  Murcia,  ^pain)  and  morooBUe  (from  Arendal)  are  ordinary  apatite.    The  forme 
was  yellowish-green,  as  the  name  implies;  the  latter  was  hi  greenish-bine  and  bluish  crystals 
and  the  names  haye  been  used  for  apatite  of  the  same  shades  from  other  plaoes. 

G. =3*211,  ft.  Ehrenfriedersdorf,  in  Saxony,  G.  Rose;  emerald  mine  on  the  Tokoraia  ^yer. 
UralF,  8*212,  Koksch.;  of  Pargas  (anal  14)  8*19,  Arppe;  of  Tammela,  bluish-green  (anaL  16X 
S-18,  Arppe;  of  Miask,  yellow  (anal  17),  3-2S4,  y.  Rath;  ib.,  8*215,  Alezejef;  of  Murda,  Spain, 
S-235,  Rose;  of  Arendal,  Norway,  3-194^  Rose;  of  Snarum,  3174,  Rose;  of  Gremer,  Tyrol,  8*175, 
Rone;  of  St  Gothard,  3*197,  Rose. 

The  aboye  measurements  are  by  Eokscharof^  on  crystals  from  the  emerald  mine  on  the 
Tokoyaia,  a  fluor-apatite  (anal  27).  Aooording  to  him,  apatite  from  Achmatoysk,  and  that  of  U 
Laacb,  affords  0^  1=:139''  54'  and  I  A  1=142"  25';  that  from  Blagodat,  ISO"*  44'  and  142°  18i'; 
that  from  ICurcia,  139*'  47'  and  142"*  20';  that  of  St  Gothard,  142''  19';  that  of  Ehrenfriedersdorf 
the  same  as  that  from  the  Tokoyaia  emerald  mine. 

(5)  Lasurapatiie  is  a  sky-blue  yariety;  it  occurs  in  crystals  with  lapis-lazuli  at  Bucharei  in 
Sberia.  (c)  Franooliie,  from  Wheal  Franco^  near  Taylstock,  Deyonshiro,  occurs  in  small  crystalline 
Btalactitlc  masses,  grayish  green  to  brown,  and  in  minute  curying  crystals. 

2.  FSbrcua^  ameretitmary^  stalactUic  The  name  PhoapJunite  was  used  by  Kirwan  for  all  apatite, 
but  in  his  mind  it  bspedally  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Estremaduns  Spain,  and  elsewhere.  It  has  H.=4*6;  G.=:2*92— 8,  Forbes,  but  2'98— 3*12  after 
ignition.  Eupyrchroite  (from  Grown  Point,  K.  Y.)  belongs  here ;  it  is  concentric  in  structure,  con- 
sisting of  conyex  subfibrous  layers,  more  or  less  easily  separable;  H.=:4^;  G.=3-058;  ash-gray 
and  blnish-gray  in  color,  and  giyes  a  green  phosphorescence  when  heated  (whence  the  name,  from 
ti^  vfeU,  9ic,  /ui,  and  yp6a,  a  oolar. 

3.  Earthy  apaiile;  OsleoUtA  Mostly  altered  apatite  (see  beyond).  Coprolites  are  mainly  impure 
phosphate  of  lime. 

4.  Ftnor'apaUte,  5.  Chlor-apaiUe.  Apatite  also  yaries  as  to  the  proportion  of  fluorine  to  chlor- 
ine, one  of  these  elements  sometimes  replacing  nearly  or  wholly  the  other. 

PieudoapaUte  of  fireithaupt  is  pseudomorphous  apatite  fh>m  Kurprinz,  near  Freiberg^  and 
flchkckenwald  in  Bohemia. 

Oomp^— Phosphate  of  lime,  with  chlorid  or  fluorid  of  lime,  or  both ;  Oa*P+i  Ca  (CI,  F);  or  (,^ 
Oa+  (*b  Oa(Cl,  V))'^F'=,  for  chkr-apaltUe,  Phosphoric  add  4092,  lime  48*43  (-89*56  P,  Ca),  chlo- 
rine 6*81,  calcium 8*84 (=10*65  01,  Ca);  and  fbr  Avor-apaiiie,  P  42*26»  Ca  6000  (=92-26  P,  Ca),  F 
3-77,  Oa  8*tf7  (=7*74  F,  Ca) ;  and  the  analyses  should  giye  for  the  former  P  40*92,  Ca  58*81.  01  ft-Sl ; 
for  the  latter  P  42  26,  Oa  55*56,  F  8*77  (Rammelsberg).  In  most  kinds  both  fluorine  and  chlorine 
are  present  The  amount  of  fluorine  has  not  been  determined  with  accuracy ;  in  the  kirger  part 
of  the  analyses  it  has  been  deduced  from  the  loss ;  and  where  this  is  the  case,  the  amount  of 
fluorine  is  not  giyen  in  the  table  of  analyses  beyond.  G.  Rose  first  detected  the  fluorine  and  chlo- 
rine, and  published  the  following  as  the  composition  of  different  specimens  (Pogg.,  iz.  185): 

1.  Snamm,        2.  ICnrda^        3.  Arendal,        4.  Grefaier,      5.  St  Gk>thard, 
Norway.  Spain.  Norway  Tyrol  Tyrol 

Phosphate  of  lime        91*13  92*066  92189  92*16                    92*31 

Chlorid  of  caldum          428  0-885  0*801  0*15                       tr, 

Fluorid  of  calcium          4*59  7*049  7*01  7*69                      7*69 

G.i=8174  G.=a*235  G.=3194  G.-3176  G.=3*197 

His  determinations  were,  in  1,  01  2*71,  Ca  54*75, 9e  0-25;  in  2,  010*56,  Ca  55*30;  in  3,  01 0*51, 
Ca  65-89;  in  4^  01  009,  Ca  55*57 ;  in  5,  01  003,  Ca  55*66. 

Other  analyses:  ft,  Weber  (Pogg.,  Izzziy.  3o6>:  7,  8,  Rammelsberg  (Pogg.,  Izyill  506,  Ixxrr. 
397);  9,  G  Roso  (Pogg.,  Ixxxiy.  .H08);  10,  Joy  (luaug.  Dissert,  45);  11-13,  Volcker  (J.  pr.  Oh., 
Ixxv.  384);  14,  16,  Arppe  (An  Pinska  Miu.,  4);  16,  Henry  (Pha  Mag.,  m.  xxxvi.  185o);  17,  y. 
Rath  (Pogg,  zcyi.  331j;  18,  v.  Alexejeff' (Verb.  Min.  St  Pet,  59,  1862,  Eokscharof 's  Min.  Russl 
It.);  19,  Jacksun  (Am.  J.  Sd.,  II.  xi.  402);  20,  J.  D.  Whitney  (Am.  J.  Sol,  II.  xyil  209);  21, 
Danbeny  (Ann.  Oh.  Pharm.,  ly.  1 16):  22,  Garao  k  Penuehis  (Bull  Soa  G.,  zyiL  157);  23,  Mayei 
(Ana.  Oh.  Pharm^  cl  281);  24,  Jackson  (Am.  J.Scl,  11.  xil  73);  25,  Petersen  (Jahrb.  Miu.  1861; 
101);  26,  Fbster  (lb.,  1866,  716);  *i7,  28,  P.  y.  Pusireyski  (Verb.  Min.  St  Pet.,  1862,  59,  and 
Kokacbarof '•  Jiin.  Russl,  iy.) : 
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P 

S'o  Ag    Ca     a 

61  Snanim 

41*54 

1^9    68-46  2-66 

7.  Schwaraenstein 

.... 

55-31  007 

8.  Bchlackenwald 



0-27    53-97  0-05 

9  Faldigl,  Tyrol 

65-87  006 

10         '*          " 

43-01 

0  09   65-24  0-05 

11.  Kragerde,  white 

41*25 

0-29   53-84  4-10 

12.          "            ** 

12-28 

0-92* 54-44  1-38 

13.          *        red 

41-81 

l-OS* 54-59  1-03 

14  Pargas,  JOue 

40-76 

0-81    54-74    <r. 

15.  Tammela,  Wiifn. 

41-39 

1-72    65-40    

16.  Wheal  Franco 

41-57 

S-09*      5310    <r. 

17.  Kiask,  yeOow 

42-08 

017    6617     *•. 

18.       " 

42-99 

66-00    <r. 

10.  Hurdatown,  aysL 

42-34 

0-04   6508  0-84 

20.            »'             ** 

43-23 

ir.     53-87  1-02 

21.  Estremadura,  Fhosph,  8718 

315   6408  0-20 

22.            "                »* 

40-12 

0-61    63-60  006 

28.  Amberg, 

43-63 

0-90  010  5.S-56   

24.  EupyrchraUe,       " 

46-76  F2-00   49-94  0-13 

26.  Diez,  Nassau,      " 

36-78 l?0-61fc 0-19  6880   

26.  Staffel,                  " 

84-48 

6-42  0-16  46-79   

27.  Tokovaia,  Ural 

41-99 

65-95  0-01 

28.  Sliidianka,  Morox, 

41-98 

65-91  0-11 

•With 

some  Mg  0  and  Fe  0. 

— —  Wobw. 


—  — —  Ramm. 
Rose. 

—  - — Joy. 

—  0-42,  ^  0-38,  alk.  017,  insoL  0*8t  T 

0-49,  InsoL  0-99  T51<^. 

—  0-83,  alk.  0-30,  insoL  I'lO  YololL 
,  r,  Pe,  *1 0-99  Arppew 

— —  ——  Arppo. 

—  —  Henry. 

—  0  16  ▼.  Bath 

—  — Alexejeff 

—  — Jackson. 

Whitney. 

i  Si  1  70  Daubeny. 

216   ,  Si,  £l  3-10,  loss  0-79  G.  k  P. 

2-09   — ,  fe,  Sfa  0-73  Mayer. 
0*60  0-50,  0  1-22  JacksoQ. 
2-46  1-66,  01  &1  0  08,  fe  014^  ^a  0*31,  0 
4-25,  insoL  106=100-77  Pet 
3-46  2-46,  ^  1-08,  Si  4-83,  C   1-51,  ]^a 
0-42,  fe  0-58=  101  17  fVwIer. 
4-20   —  Pasireyski 
4-02  —  Pasirevski 
^  With  Boi 


The  earliest  examination  of  apatite  was  that  of  Proust,  m  1788  (I.  a),  on  the  phosphorite  of 
Estremadura,  which  led  him  to  call  it  a  calcareous  phomhaie;  and  that  of  Elaprotii,  in  the  same 
year  (1.  c.),  on  the  Saxon  apatite,  in  which  he  found  r  45,  Ga  55.  Pelletier  in  1790  (L  a)  mads 
a  complete,  although  not  entirely  accurate,  analysis  of  the  phosphorite,  detecting  even  the  fluo- 
rine and  chlorine,  obteining  r  84,  Ca  59,  fluoric  add  2*5,  muriatic  acid  0-5,  Pe  1.  Si  2,  C  l=r 
100.  The  asparagus  stone  of  Spain  was  not  analyzed  until  1798,  by  Vauquelin  (L  c.);  he  found 
only  phosphoric  add  and  lime,  respectively  45*72  and  54-28  p.  a  His  results  proved  its  iden* 
tity  with  the  Saxon  mbieral,  and  fh>m  thistime  they  were  united,  along  with  phosphorite,  under 
Werner's  name  of  apaUte,  first  given  in  1786  to  the  Saxon  mineral 

Forbes  found  in  the  eupyrchroito  (PhiL  Mag.,  lY.  xxix  840)  1^  44*12.  Phosphorite  of  difibrent 
localities  has  afforded  a  trace  of  iodine,  and  that  fh>m  Amberg  gave  H.  Eeinsdi  in  addition  a 
trace  of  bromine^  Apatite  from  Krageroe,  according  to  Yolcker  (anal.  11),  contains  uo  fluorine. 
That  of  Jumilla  afforded  de  Luna  1*75  p.  a  of  cerium,  lanthanum,  and  didymium. 

Near  Coquimbo,  Chili,  at  the  mines  of  TambUlos,  occur  clear  turquois-blue  crystels,  containing^ 
according  to  F.  Field  (Ohem.  Gaz.,  No.  4(H\  1860,  p.  224),  1^  37-69,  Oa  36*64,  du  2098  OaCl  2*3S» 
]&  2'32=99-»l,  the  copper  being  present  as  phosphate. 

Lechartier  has  shown  (0.  B.,  Ixv.  172)  that  an  arsenic  add  apatite  may  be  made  by  ftiaion 
together  of  arsenate  of  lime  and  chlorid  of  caldum ;  and  that  from  the  same  at  a  lower  tempera- 
ture an  arsenic  add  wagnerite  is  obteined  in  crystals. 

Pyr.,  etc. — ^B.B.  in  the  forceps  fUses  with  difficulty  on  the  edges  (P. =4-5— 5),  coloring  the 
flame  reddish-yellow;  moistened  with  sulphuric  add  and  heated  colors  the  flame  pale  bluish-gree& 
(phosphoric  add);  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the  bead  has 
been  previously  saturated  with  oxyd  of  copper,  while  others  give  fluorine  when  fused  with  thia 
salt  in  an  open  glass  tube.    Gives  a  phosphid  with  the  sodium  test 

Dissolves  in  muriatic  and,  nitric  acid,  yielding  with  sulphuric  add  a  copious  predpitate  of 
sulphate  of  lime ;  the  dilute  nitric  add  solution  gives  with  aoetate  of  lead  a  white  predpitate, 
which  fi.fi.  on  charcoal  fliseB,  giviug  a  globule  with  crystalline  faoeto  on  oooling.  Some  varieties 
of  apatite  phosphoresce  on  heating. 

,  Obs. — Apatite  occurs  in  rocks  of  various  kind«i  and  ages,  but  is  most  common  in  metamorphie 
crysteUlne  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins,  partica- 
larly  those  of  tin,  in  gneiss,  syenite,  homblendic  gneiss,  mica  schist,  beds  of  iron  ore ;  oocasion- 
aUy  in  serpentme,  and  in  igneous  or  volcanic  rocks ;  sometimes  in  ordinary  stratified  limestone^ 
beds  of  sandstone  or  shale  of  the  SQurian,  Carboniferous,  Jurassic,  Cretaceous,  or  Tertiary  fonna* 
tions.    It  has  been  observed  as  the  petrifyinfr  material  of  wood. 

Among  its  localities  are  Ehrenfriedersdorf  in  Saxony,  Schwarzenstein  and  Pfltsch  in  the  Tyrol; 
region  of  St  Gothard  in  Switzerland;  Mussa-Alp  in  Piedmont^  white  or  colorless,  and  of  liki 
form  aid  oolor  on  the  Mittaghom  in  Upper  Yalais ;  Babonstein  and  Ambei^  in  Bavaria ;  SSub 
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wald  and  Sdilnckenwald  in  Bohemia ;  in  England,  in  CornwaU,  with  tin  ores ;  in  Cumherland,  ai 
Carrock  Fells,  in  oelandine-green  oystala  in  gilbertite ;  in  Devonshire,  cream-colored  at  Bovey 
Tracey,  and  at  Wheal  Franco  (firancohie) ;  in  Ireland,  in  a  basaltlo  dike  near  Kilroot  in  Antrinv 
also  In  Down,  Dublin,  and  Killiney  HilL  The  greenish-bine  variety,  called  moroxUe,  oocurs  a1 
Ajrendal,  Snanim,  and  Erageroe  in  Norway,  at  the  latter  place  in  honiblendic  gneiss,  in  part 
flosh-redi,  and  looking  much  like  feldspar ;  with  magnetic  iron  of  a  greenish-yellow  color  at  Mt. 
Biagodat  in  the  Ural ;  with  black  tourmaline  on  the  Sohaitanka  in  i^tharlnenburg ;  on  the  Slii- 
dianka  (lasurapaiUe)  at  the  emerald  mine  of  the  Takovaia,  85  versts  N.  E.  of  Kathariucnburg 
on  the  Kir&ba^  70  versts  S.  W.  of  Miask,  oontaining  no  chlorine  (Pusirevsky),  with  G. =3-1 26;  is 
Pargas,  Finland.  The  asparagus  sUme  or  spargdstein  of  Jumilla,  in  Murcia  (not  0.  de  Gata),  Spain, 
Ts  pale  jeDowish-green  in  color ;  and  a  variety  from  Zillerthal  is  wine-yellow.  The  phosphorite^  o^ 
massive  radiated  variety,  is  obtained  abundantly  near  the  junction  of  granite  and  argillite,  in  Estrema* 
dura,  Spain ;  at  Schladcenwald  in  Bohemia ;  at  Erageroe,  whence  it  has  been  largely  exported  to 
England;  at  Amberg,  in  Jurassic  limestone,  nodular  and  stalactitia 

In  MoMA,  on  Long  Island.  Blue-hill  Bay,  in  veins  10  in.  wide,  intersecting  granite.  In  N.  Hamp^ 
crystals,  often  large,  are  abundant,  4  m.  S.  of  the  N.  village  meeting-house,  Westmoreland,  in  a  vein 
of  feldspar  and  quartz,  in  mica  slate,  along  with  molybdenite ;  fine  crystals  at  Piermont,  in  white 
limestone,  on  the  land  of  Mr.  Thomas  Gross.  In  Mass.,  crystals  occasionally  6  in  long,  at  Norwich 
(N.  E.  partX  in  gray  quarts ;  at  Bolton  abundant,  the  forms  seldom  interesting ;  sparingly  at 
Ohesterfleld,  Obester,  Sturbridge,  Hinsdale,  and  Williamsburgh.    In  New  York,  large  crystals  of 
apatite  are  found  in  St  Lawrence  Go.,  in  granular  limestone,  with  scapolite,  sphene,  eta ;  one  crys* 
tal  from  Robinson's  farm,  in  Hammond,  was  nearly  a  foot  in  length,  and  weiglied  18  lbs. ;  in  crys- 
tals 1  m.  8b  E.  of  Qovemeur  and  2  m.  N. ;  in  Bossie,  with  sphene  and  pyroxene,  2  m.  N.  of  the 
village  of  Ozbow ;  also  on  the  bonk  of  Vrooman  Lake,  Jefferson  Go.,  in  white  limestone,  green 
prisms  4-6  in.  long;  Sanford  mine.  Bast  Moriah,  Essex  Go.,  in  magnetic  iron  ore,  which  is  often 
thickly  studded  with  six-sided  prisms ;  also  at  Long  Pond,  Essex  Ga ;  near  Edenviile,  Orange 
Go.,  in  prisms  ^12  Ul  long,  bright  asparagus-green,  in  white  limestone ;  in  the  same  region,  blue, 
grayish-green,  and  g^yish-white  crystals ;  2  m.  S.  of  Amity,  emerald-  and  bluish-green  crystals ; 
at  Long  Pond,  Essex  Go.,  with  garnet  and  idocrase ;  at  Greenfield,  Saratoga  Go.,  St.  Anthony's 
Nose,  and  Oorlaer's  Hook,  less  interesting ;  fibrous  mammillated  {eupyrchriile)  at  Grown  Point, 
Essex  Co.,  about  a  mile  south  of  Hammondsville,  in  large  quantities,  quarried  for  agricultural 
purposes.    In  Ntw  Jersey,  on  the  Morris  Ganal,  near  Suckasunny,  of  a  brown  color,  in  massive 
pyrrhotite;  with  the  magnetite  of  Bryam  mine ;  Mt.  Pleasant  mine  near  Mt.  Teabo,  in  a  low  hill 
near  the  junction  of  Boukaway  R  and  Burnt  Meadow  Gr.,  f  m.  firom  the  canal,  in  masses  some- 
times 6  in.  through ;  at  Hurdstown,  Sussex  Go.,  whore  a  shaft  has  been  sunk  and  the  apatite 
mined;  masses  brought  out  weigh  occasionally  200  lbs.,  and  some  cleavage  prisms  have  the  planes 
s  in.  wide.    In  P&nn.,  at  Leipervillo,  Delaware  Go. ;  in  Chester  Co..  at  New  Garden;  in  Bucks  Co., 
at  Southampton.    In  Maryland,  near  Baltimore.    In  Deianoasrt,  at  Dixon's  quarry,  Wilmington,  of 
a  rich  blue  color. 

In  Canada,  in  North  Elmsley,  and  passing  into  South  Burgess,  in  an  extensive  bed  lo  ft.  broad, 
3  ft  of  which  are  pure  sea-green  apatite,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
occurring  in  prisms  a  foot  long  and  4  in.  through,  with  pyroxene  and  phlogopite— a  fluor-apaUie 
containing  only  05  chlorine  (Hunt) ;  s'milar  in  Boss ;  at  the  foot  of  Calumet  Falls,  in  blue  crystals ; 
also  near  Blaasdeli's  mill  on  tho  Gatineau ;  in  crystals  in  doleryte ;  at  St.  Booh,  on  the  AcUigan, 
dear  rose-red,  amethystine,  and  colorless  crystals,  with  augite. 

ipatite  was  named  by  Werner  firom  hvarAat,  to  deceive,  older  mineralogists  having  referred  it  to 
aquamarine,  chrysolite,  amethyst,  fluor,  schorl,  etc. 

For  recent  articles  on  cryst,  Kokscharof;  Min.  BussL,  ii.  39,  189,  iiL  86;  v.  Bath,  Pogg.,  cviil 
H5H;  Pfafi;  Pogg.,  cxl  276;  Hessenberg,  Min.  Not,  Nos.  11  andiv. 

Alt — 192A.  OsTBOLTTB  Is  nmsslvc  iropiu^  altered  apatite,  as  stated  by  A.  H.  Church  (Ch 
News,  xvu  150,  1867),  after  analyses  of  specimens  from  various  localities.  The  ordinary  compact 
variety  looks  like  lithographic  stone  of  white  to  gray  color.  It  also  occurs  earthy.  H.=l — 2  * 
G.=2'8— 3*1,  fr.  Hanau,  Bromeis;  2*86,  ft.  Hanau,  Church;  lustre  feeble  or  wanting.  Excepting 
imparities,  it  has  the  composition  of  apatite,  although  most  analyses,  excepting  those  of  Church, 
have  not  detected  the  fluorine  or  cfalorina 

Analyses:  1-8,  Bromeis,  Eiitz,  and  Ewald  (Ann.  Gh.  Pharm.,  Ixxix.  I);  4,  Schroder  fih.,  Ixxxix. 
221,  d.  iB'S)',  6,  Durri  (Pogg-,  cv.  165): 


p 

Ca 

Si 

£1 

9e 

*J 

fTa 

t 

0 

£[ 

1.  Hanau        36*88 

49-41 

4-60 

0-93 

1-86 

0-47 

0-62 

0-76 

1-81 

2-28=99-51  Bromeis. 

1       '*           37-41 

49-24 

2-76 

1-25 

^-78 

0-79 

0-46 

0-81 

2-34 

3  46=101-28  Riitas. 

t.       "           3716 

48-20 

203 

1r. 

2-31 

1-86 

0-43 

0-78 

2-55 

8  63=98-80  Ewald. 

4.  Bedwits?   42-00 

48-16 

4-97 

— ^ 

1-56 

0-75 

002 

0-04 

2-21 

]  81=101 02  Schroder. 

6.  Scfaonwakl  34*64 

44*76 

8-89 

614 

0-50 

0-79 







2-97,  CI  <r.=98  69  D. 

Ho.  1  was  of  the  compact  part;  2,  of  the  earthy;  3,  of  the  intermediate.    Klaproth  found  io 
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an  earthy  apatite  trom  Siegeth,  Hungary  (Beitr.,  It.  373),  2*5  p.  o.  of  fiuorio  acid.  A  kind  from  a 
bod  in  the  Tertiary  formation  of  the  Fichtelgebirge,  white  and  earthy,  with  G-  =2*8'>,  gave  Schmidt 
(B.  H.  Ztg.,  zx.  3vtO)  76  p.  a  Oa*  P.  Church  found  the  white,  hard  osteolite  of  Eichen,  Hanau,  to 
afford  much  fluorine,  and  more  lime  than  would  saturate  the  phosphoric  and  carboaio  adds; 
whence  he  deduces  firom  his  analysis  Oa'  P  87*26,  Ca  C  6-70,  Ca  F  4V2,  "&  2-3i:=:100'21,  making 
it  true  apatite. 

Found  in  fissures  or  oayities  in  doleryte  or  related  rocks,  as  if  a  secondary  product;  also  In  beds 
vnong  stratified  rodcs. 

Occurs  at  Ostheim,  near  Hanau  (G.=2'89 — 3*08),  and  near  Sch5nwald  in  Bohemia  fQ.=  2*828j^ 
in  doleryte;  at  Bedwitz?  in  the  Fichtelgebirge  (G.=2'89,  2*82).  It  is  named  from  ifrtoi^,  bone^ 
and  X.0o$,  bones  consisting  largely  of  the  same  phosphate. 

4D2B.  Phosphatio  N0DULE8.  CoPBOLTTSS.  Phosphatic  nodules  occur  in  many  fossQlfeitMis  rocki^ 
which  are  probably  in  all  cases  of  organic  origiiu  They  sometimes  present  a  spiral  or  otbef 
interior  stmcture,  deriyed  from  the  animal  organization  that  afforded  them,  and  in  such  casei 
their  ooprolitic  or(gin  is  unquestionable.  In  other  oases  there  is  no  structure  to  aid  in  deciding 
whether  they  are  true  ooprolites  or  not    The  following  are  analyses  of  some  coprolites: 


Phosphate  of  lime 

Carbonate  of  lime 

Carbonate  of  magnesia 

Sesquiozy d  of  iron 

Alumina 

Silica 

Organic  material 

Water 

lime  of  organic  part 

Chlorid  of  sodium 


1.            8.             3.  4             5.  6. 

Burdie-  Fife-  Burdie-  Burdie-  Kosch-  Oberlau- 

house,  shire.  house,  house.        tits.  genau. 

9-58  63-60  86-08  83*31  50*89  16*25 

61*00  24*25  10*78  15*11  8222  4*67 

18-57          2*89  2-76 

6-40            <r.  2*08  

— :-          6*42  

)..,,            *".  0*34  0*29          014  

f*"          8*38  3-95  1*47          7*88  74*03 

5*88          3*88  

1^ 

1^6 


100-01 


97-45       10015       100-18         99*03       100*00 


Nob.  1  and  2,  by  Gregory  and  Walker;  8  and  4^  by  Connell;  5,  by  Quadrat;  6)  Bochledor. 

See  other  analyses  by  B.  Hoffinann,  J.  pr.  Oh.,  za  469. 

Fhoaphaiie  notkUetf  from  the  Lower  Silurian  rocks  of  Canada,  contain  sometoes  fragmenta  of 
shells  of  Lingula  and  Orbicula,  which  shells,  unlike  most  others,  consist  largely  of  phosphates. 
They  are  found  in  the  Chazy  formation  at  Allumette  Id.  (a.=2*875X  Hawkesbury,  B.  Ouelk 
(0.z=8  15),  and  elsewhere.  They  have  afforded  T.  a  Hunt  (Logan's  Bep.  Can.,  1851-62,  1868^ 
■nd  Am.  J.  ScL,  IL  xviL  235,  1854)  the  foUowing  results: 


Allumette  L 

Hawkesbury. 

ROoeOo. 

Phosphate  lime 

86*38 

44*70 

40-34 

Carb.  lime,  with  some  fluorid 

500 

6*60 

514 

Carb.  magnesia 

4*76 

9*70 

Sesquioz.  iron  and  Utile  £l 
Kagnesia 

[702J 

8*60 

12«e2 

InsoL 

49*90 

27*90 

25*44 

Volatile 

1*70 

5*00 

2*13 

100*00 


97*56 


95*37 


They  are  blackish  externally,  and  yellowish«brown  to  blaokish-brown  or  bluish-brown  withia 
A  phosphatic  nodule,  in  brown  coal  beds  near  Both,  afforded  Hassencamp  (Jahrb.  Min.  1856^ 
422)  Phosph.  lime  45-57,  ph.  magn.  2*04,  ph.  iron  27*71,  magnesia  1*84,  lime  4*20,  alumina  0*63, 
organic  acid  3*83,  water  7*60,  0  and  loss  7*68=100.  H.=2-5;  G.=2*818.  C>lor  eztemaUy 
pitch-black;  within,  honey-yellow. 

492a  StqfdUe  of  Stein  (Jahrb.  Kin.  1866,  716)  occurs  incrusting  the  phosphorite  of  Staffel,  ia 
ootryoidal,  reniform,  or  stalactitio  masses,  fibrous  and  radiating.  H^4,.  G.=3*]284  Oolot 
leek  to  dark  green,  greenish-yellow.  Analysis  afforded  Forster  (L  a)  P  39*05,  0  3*19,  M  0*026, 
Fe  0*037,  Ca  54*67,  F  3*05,  fi  1*40=101*423.  Stein  regards  it  as  a  result  of  the  aotioii  of  oariM» 
ftted  waters  on  phosphorita. 
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i92I>.  GUAJVO.  Gkurao  is  bone-pboflphate  of  lime,  or  oeteoUtOi  mixed  with  the  hydroos  phot- 
tdiote,  brushite,  and  generaUy  with  some  carbonate  of  lime,  and  often  a  little  magnesia,  alnminai 
mm,  silica,  gypsum,  and  other  impurities.  It  often  contains  9  or  10  p.  c.  of  water.  It  is  often 
granular  or  oolitic ;  also  oompact  through  oonsoUdation  produced  by  infiltrating  waters,  in  which 
case  it  is  frequently  lamellar  in  structure,  and  also  occasionally  stalagmitic  and  stalactitic.  Itfl 
oolors  are  usually  grayish-white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  lustre 
of  a  Burfaoe  of  fracture  earthy  to  resinous.  Shepard's  Fyroclasiie  (A.m.  J.  Sd,  II.  zziL  97)  is 
nothing  but  the  hard  guano  fh>m  Monk's  Island,  Caribbean  sea,  the  mass  of  which  he  named  PyrO' 
ffuanUa,  under  the  wrong  idea  of  its  having  undergone  the  action  of  heat ;  and  Phipson's  Samhr»' 
rite  (J.  Cb.  Soc,  xv.  277, 1862)  is  the  same  thing  from  Sombrero,  as  shown  by  A.  A.  JuLien  (Am. 
J.  Sou,  II.  xxxvi  428).  The  waters  which  have  filtrated  through  the  g^ano  at  Sombrero  have 
altered  the  ooral  rock  adjoining,  turning  it  more  or  less  completely  into  phosphate  of  lime  of  a 
yellowish  or  brownish  color;  and  phosphatio  stalagmites  and  stalactites  resinous  in  fracture  are 
common. 

Shepard's  massive  GlavbapatUe,  yellowish-brown  to  chooolate-brown  in  color,  and  in  fibrous  sta* 
lactifces,  from  Monk's  Island  (L  c),  is  also  in  all  probability  merelv  the  guano  rock  above  described. 
He  says  the  mineral  contains  151  p.  c  of  sulphate  of  soda,  with  74*0  of  phosphate  of  lime,  ani 
10*3  of  water;  but  such  a  compound  is  hardly  a  possibility,  and  the  fact  of  its  existence  needs 
confirmation.  The  name,  fjrom  glauber  and  apatite,  alludes  to  the  composition.  The  minera) 
includes  idso  "tabular  crystals,'' which  may  possibly  be  brushUe,  although  the  composition  is 
'     Ut, 


492&  Bpiphosphobitb  BreiOL  (B.  H.  Ztg.,  xzv.  194).  Occurs  reniform,  of  scaly-granular  stnuy 
tore,  inclining  to  fibrous,  vitreous  lustre,  leek-  to  celandine-green  color,  with  U.=4'6— 6,  G.=3'13ft 
According  to  Richter  it  fuses  with  much  difficulty,  and  afibrds  indications  of  phosphoric  acid,  lime, 
protoxyd  of  iron,  alumina,  and  a  very  little  silica ;  not  tested  for  fluorine  or  chlorine,  because  of 
too  litUe  material    Occurs  with  garnets  and  graphite  in  a  crystalline  rock,  but  locality  unknown. 

492F.  Talo-apatitb  Eermann  (J.  pr.  Ch.,  xxxl  101).  An  apatite  fVom  chlorite  slate  in  the 
Schlsohimskian  mountains,  near  Slatoust,  containing  a  large  percentage  of  magnesia  in  place  of  part 
of  the  lime,  and  low  in  specific  gravity.  It  occurs  in  6-sided  prisms,  grouped  or  single :  H.=5; 
0.=2*7— 2*75 ;  lustre  dull  to  earthy;  color  milk-white,  yellowish  externally;  feebly  translucent 

Composition,  according  to  Hermann  (L  c.X  excluding  9*50  of  insoluble  material  as  impurities : 
P  43*11,  Ca  41  44,  Alg  8*56,  9e  I'lO,  01  0*92,  S  2*32,  fiuorine  undetermined;  whence  the  formula 
3  Oa*  1^  +  3d[g'1^,  with  chlorid  and  fluorid.  Berzelius  suggests  that  the  magnesia  may  have  come 
from  the  gangue.  According  to  Tdger  it  is  an  altered  impure  apatite^  Some  magnesia  is  present 
hi  many  apatites  (BischoC). 

492G.  Htdroapatiti  Damottr  (Ann.  d.  M^  Y.  x.  65).  In  mammillary  concretions,  looking  a 
little  like  chalcedony.  H.=r6'5.  G.=8'10.  Color  milk-white.  Subtransparent  GompcaUaoD 
that  of  a  htfdrtms  a^foUie ;  8  Ca*  F  +  Oa  F + £L    Analysis  by  Damour  (L  a) : 

1^40*00        Oa  47*31        F  3-36        Oa  3*60        £[5*30. 

Heated  in  a  tube  it  decrepitates  and  gives  out  ammoniacal  water. 

Found  near  St  Girons  in  the  Pyrenees,  in  the  fissures  of  a  brownish,  ferruginous,  argillaoeoiifi 
schist,  a  rock  which  not  far  distant  afifords  wavellite. 

493.  PTROMORPHTTB.  Gron  Blyspat,  Minera  plumbi  vhidis  pt,  TToiZ.,  Min.,  296,  174a 
Mme  de  Flomb  verte  ^.  Trl  Wall,  i.  636, 1863.  Griinbleien,  Braunbleierz,  ScMUIzej  Dresden 
Mag.,  ii.  70,  1761,  ti.  467,  1766  (with  obs.  on  identity).  Griin  Bleyerz,  PHOBPHOBSAUBEHALna 
(fr.  ZschopauX  Klapr.,  Orell's  Ann.,  L  894,  1784.  Green  Lead  Ore,  Brown  Lead  Ore;  Fhos- 
phate  of  Lead.  Phosphorsaures  Blei,  Phosphorblei,  Buntbleierz,  Oerm.  Plomb  phosphate  I¥. 
Polychrom,  Pyromorphit,  ffauankf  Handb.,  1089,  1090,  1813.  Traubenblei  uL,  ib.,  1098. 
Pdysphsrit  Breiffkj  Ohar.,  64,  1832.  Nussierite  Jhrnhauser,  Bamiel,  Ann.  Oh.  Phys.,  Ixil  217, 
1836.  Miesit  Braffk,  Handb.,  286,  1841.  Oherokme  Shep^  Bep.  Oanton  Mine,  1866,  }Sia^ 
407, 1857,  Am.  J.  SoL,  IL  xxiy.  88,  1867. 

Hexagonal.     0  A  1=189'^  38' ;  a==0-7862.    Observed  planes :  0,  /,  i-2, 

1,2,43-2. 

0  A  4=106*'  28'  0  A  2-2=124^  11'  1  A  1,  pyr.,=142^  12' 

0  A  2=120  28  7Ai.2=150  /A2-2=rl36  46 
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OZTGXN  CX)MPOUNDB. 


Cleavage :  I  and  1  in  traces.    /  commonly  striated  horizontally.    Often 

f;lobnlar,  reniform,  and  botryoidal  or  verruciform,  with  usually  a  subco- 
umnar  structure ;  also  fibrous,  and  granular. 

H.=3*5— 4.  Q-.=6*5— 7*1,  mostfy  when  without  lime;  6— 6*5,  when 
containing  lime.  Lustre  resinous.  Color  green,  yellow,  and  brown,  of 
different  shades ;  sometimes  wax-yellow  and  fine  orange-yellow ;  alsc 
grayish-white  to  milk-white.  Streak  white,  sometimes  yellowish.  Sub- 
transparent — subtranslucent.     Fracture  subconchoidal,  uneven.    Brittle. 

Var. — 1.  Ordinary,  (a)  In  erystaU.  J.  Schabns  found  the  angles  I  A  I,  in  green  crystals  firom 
Z80iiopaii,r=l42°  26'  and  80**  11' ;  and  in  brown  fh>m  Bleistadt,  142''  14'  and  80*  40'  (Pogg^  a 
800).  {b)  In  aeicuUur  and  moss^ike  aggregations,  (c)  Concretionary  groups  or  masses  of  OTBtalB, 
having  the  snrfaoe  angular,    (d)  FiiyrouB.    (e)  Granular  massive.    (/)  Earthy;  incrusting. 

2.  Polysphariie,  Containing  lime;  oolor  brpwn  of  different  shades,  yeUowish-graj,  pale  yellow 
.40  nearly  white ;  streak  white ;  (}.=5'89— 6-44.  Rarely  in  separate  crystals ;  usually  in  groups^ 
globular,  mammillary,  verruciform.  Miesiie^  fh>m  Mies  in  Bohemia,  is  a  brown  variety.  NussijeriU 
48  similar  and  impure,  from  Nussi^re,  near  Beaujeu,  France ;  color  yellow,  greenish,  or  grayish ; 
G.=6  0416.  Oherokine  is  milk-white  or  pinkish- white  in  color,  and  occurs  in  slightly  acuminated 
prisms,  and  also  botryoidal  and  massive;  G.  =4*8(7);  firom  the  Canton  mine,  Cherokee  Oou, 
Georgia.  3.  Chromtferouai  color  brilliant  red  and  orange.  4.  Arseniferoua ;  oolor  green  to 
white;  G.=5'5— 6*6.    6.  PseudomorpJums ;  (a)  after  galonite:  (()  cerussite. 

Both  the  green  and  brown  colors  occur  amoug  the  pure  phosphates  of  lead,  as  well  as  those 
containing  lime. 

Comp.— 3  ^b»P+Pb  CI,  or  (-,%  ^b  +  -jV Pb  C1)"P»  with  lime  often  replacing  part  of  the  lead, 
fluorid  of  calcium  part  of  the  chlorid  of  lead,  and  arsenic  add  sometimes  part  of  the  phosphoric 
add, = Phosphoric  add  16*7,  ozyd  of  lead  741,  chlorine  2*6,  lead  7'6=Phosphate  of  lead  89*8, 
dilorid  of  lead  10*2=100.  Analyses :  1-3,  Kersten  (Schw.  J.,  hd.  1,  Pogg.,  zxvL  489);  4,  5, 
Urch  (Ann.  Ch.  Pharm.,  xlv.  828) ;  6,  7,  Sandberger  (J.  pr.  Ch.,  xlvil  462) ;  8,  Struve  (Koksdi. 
t£in.  RussL,  iii.  42);  9,  Wohler  (Pogg,  iv.  161);  10,  11,  Kersten  (1.  c.);  12,  G.  Barruel (L c.) ;  IS, 
Wohler  (L  a);  14^  Struve  (l  o.);  15,  16,  Seidel  (Jahrb.  Mm.  1864^  222): 


1.  WUhimeornophosphaieo/Ume(()Q,*P), 


ICes,       brown  crysL 
Bleisladt,         *' 
Ponllaouen,  erysL 
Bleistadt,  broum  cryst. 


Ems,  yellow  orysL 

7.  Kruusberg,  green 

8.  Beresovsk,  ywK^gn, 
0.  Leadhills,  orangt^red 


fb'P 
89-27 
89-17 
89*91 
87-38 
88-42 
89-07 
89*16 
89-18 
90-09 


PbCl 

9*66 

9-92 

10-09 

10-23 

9-57 

11*33 

10-47 

9-94 

9-91 


CaP 
0-22 
0-14 

007 
0-20 


Ca«P 

0-86=100  Kersten.    G.=6-988. 

0-77=100  Kersten.    G.=7009. 
=  100  Kersten.    G.=7050. 

0-86,  ]e'e«P  0-77=99-31  Lerch.    G.=6-84«. 

1-58,  *e'P  0-60=  100-27  Lerdi. 

=100-40  Sandberger. 

=9963  Sandberger. 

,  Fe,  <Br  0  69,  V  *-.=99-71  Struvift.  G.=6-716. 

=100  Wohler. 


10.  Freiberg,  brown 

11.  Mies,  " 

12.  .WciMiMf 


2.  WWi  much  phosphate  of  Ume  {Poliysphisrite), 

7702  10-84  1-09  1106=100  Kersten.  G.=6-092. 
81*65  10-64  0*26  7  46=100  Kersten.  G.=6*444. 
66*40      7-66     22-20,  Si  720,  £s, te  6 50=99-95  BamNL 


8.  Containing  arsenic  add. 

P  Is  ^b  Pba 

18.  Zschopau,  white  [1517]  2*30  72*44  10*09=100  W5hler. 

14  Altai,  yeUow  12-90  2-61  73*40  10*18=99*04  Stmve.     G.=6-637. 

15.  BadenweUer,  wax-yeU&w  16*11  0*66  77-46  ,  Ca  2*40,  CI  2*64=99-27  SeideL 

16.  *"  dark  orange  1588    069    77-45 ^  Oa  2*45,  CI  wtdeL  SeideL 

Hunt  found  the  cherokine  (a  specimen  received  from  Shepard)  to  consist  of  lead  and  jiftoqribrft 
moid,  with  less  than  1  p.  c.  of  other  material  (Am.  J.  ScL,  11.  xziv.  275). 

Spedmens  of  pyromorphite  from  Huelgoet  are  often  mixed  with  plombognmmite,  and 
alumina  up  to  16  p.  c.  (Damonr,  Ann.  d.  M.,  IIL  xvii  191,  1840). 
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P3nr^  eta— In  the  doeed  tube  gives  a  white  iubUmate  (ohlorid  of  lead).  B.B.  in  t  le  fotseps 
ftises  easily  (F.=1'5),  coloring  the  flame  bluish-green;  on  charcoal  fiisea  without  reduction  to  a 
globule,  which  on  cooling  assumeB  a  crystalline  polyhedral  form,  while  the  coal  is  coated  white 
from  ohlorid,  and,  nearer  the  assay,  yellow  from  ozyd  of  lead.  With  soda  on  charcoal  yielda 
metallic  lead ;  some  Tarieties  contain  arsenic^  and  give  the  odor  of  garlic  in  R.F.  on  charcoal 
With  salt  of  phosphorusi  previously  saturated  with  ozyd  of  oopper,  gives  an  azure-blue  color  ta 
the  flame  when  treated  in  O.F.  (chlorine).    Soluble  in  nitric  acid. 

Obs. — Pyromorphite  occurs  principally  in  veins,  and  accompanies  other  ores  of  lead. 

Occurs  at  Poullaouen  and  Huelgoet  in  Brittany:  at  Zschopau  and  other  places  in  Saxony;  at 
Przibram,  Idles,  and  Bleistadt,  £a  Bohemia;  at  Sonnenwirbel  near  Freiberg;  Glausthal  in  the 
Bars;  in  fine  c^tals  at  Nassau;  Beresof  in  Siberia;  Oomwall  (green  and  brown),  Devon  (gray), 
Derbyshire  (green  and  yellow),  Cumberland  (golden-yellow),  in  England;  Leadhills  (red  and 
orange  formeriyX  in  Scotland;  Wicklow  (dove-brown  and  y^owish-green)  and  elsewhere,  Ire* 
laud. 

Pyromorphite  has  been  found  in  good  specimens  at  the  Perkiomen  lead  mine  near  Philadelphia, 
and  very  fine  at  Phenizville ;  also  in  Maine,  at  Lubec  and  Lenox ;  in  New  York,  a  mile  soutii  of 
Sing  Sing;  sparingly  at  Southampton,  Massachusetts,  and  Bristol,  Conn. ;  in  good  orystallisationi 
of  bright  green  and  gray  colors,  in  Davidson  Ck>.,  N.  0. 

Named  from  irdp,  fire^  i^opfhi  fi^^^  alluding  to  the  crystalline  form  the  globule  assumes  on  oool- 
tog.    This  spedes  passes  into  the  following. 

Alt,— Occurs  altered  to  galenite  (Pb  SX  oerusite  (l^bC),  calamine  (2n*Si+]ft),  caldte»  and 
limonite ;  to  galenite^  probably  through  the  action  of  sulphuretted  hydrogen. 


494.  MIMETITS.  Minora  plumbi  YiridiB  pt.,  Plumbum  arsenico  mineralisatum,  TToO.,  Min^ 
296,  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  Fr<m8t.t  J.  de  Phys.,  xxx.  394,  1787.  Idem 
(fr.  Roeiers,  with  anaL)  Ibwrcroy^  Mem.  Ac.  Sd.  Paris,  1789.  Arsenikalisdies  Bleyerz  Len^ 
Mm.,  ii.  224,  1794.  Grunbleierz  pt,  Buntbleierz  pt,  Flockenerz,  Traubenblei  pt.,  Arscnsaures 
Bleu  OtrrfL  Arsenate  of  Load,  Green  Lead  Ore  pt  Plomb  arseniat^  Fr,  Pyromorphite  pt 
Mohs.  Mlmet^se  BeudL^  Tr.,  ii.  594,  1832;  Mimetene  Shep^  Mln.,  1835;  Mimetesit  Breith^ 
Handb.,  289,  1841 ;  Mimetit  Haid,^  Handb.,  1845,  Glocker,  Syn.,  1847.  Hedyphane  Brdth^ 
Sohw.  J.,  iii  11,  1830.    EampyUt  BreuL,  Handb.,  IL  291,  1841. 

443 

Hexagonal.  0  A  1=139^  58' ;  a=0*7276.  Observed 
planes  as  in  pyromorphite.  0  A  2=120''  46',  0  A  2-2 
=124°  30',  1  A  1,  pyr.,=142°  29',  bas.,=80°  4'  (mean 
of  measurements  by  Schabus).   Cleavage  :  1,  imperfect 

H.  =  3-5.  G.  =  7-0 -7-25,  mimetite;  5-4 -5-5, 
hedyphane.  Lustre  resinous.  Color  pale  yellow, 
passing  into  brown ;  orange-yellow ;  white  or  color- 
less. Streak  white  or  nearly  so.  Subtransparent — 
translucent. 

Var. — 1.  Ordinary,  (a)  In  orystais.    Sdiabus  found  1  A  1  in  crystals 
IVom  Johanngeorgenstadt  142^  87',  79"  44',  142°  32',  79°  66',  142°  29',  80'  4',  142°  13',  80°  43' ; 
from  England,  142"  46',  79°  24  ;  fVom  Phenixville,  Pa.,  142°  18',  80°  80'  (Pogg.,  a  297).  (6)  Cap- 
illary or  fllamentons,  especially  marked  in  a  variety  from  St  Priz-sous-Beuyray,  France ;  somewhat 
like  asbestus,  and  straw-yellow  in  oolor.    (c)  Concretionary, 

2.  Cald/eroua.  Hedyphane,  which  belongs  here,  is  colorless  and  translucent  in  cr3rstals  and 
massiye;  Instre  between  adamantine  and  greasy;  H.=3-6-~4;  G. =6*4— 6*5 j  Kersten;  from 
Longban  in  Wermland,  Swedea 

3.  GonkUning  much  phosphoric  acid,  CampylUef  firom  Drygill  in  Cumberland,  has  G.=7'2l  8,  and 
Is  in  barrel-shaped  crystals  (whence  the  name,  Arom  «a/«irvAor,  curved),  yellowish  to  brown  and 
brownish-red. 

Oomp.-3l^b*As  +  PbCa,  or  (ft  J^b+VirPb  CI)"  P»= Arsenate  of  lend  90*66,  chlorid  of  lead 
9-84 ;  but  witli  phosphoric  usually  replacing  part  of  the  arsenic  add,  and  sometimes,  also,  lime 
part  of  the  ozyd  of  lead.  Analyses :  1,  Bergemann  (Pogg.,  Ixxx.  40 1 ) ;  2,  J.  L.  Smith  (Am.  J.  Soi^ 
tl-  xat.  248);  8,  Wohler  (Pogg.,  iv.  167);  4,  6,  DufWnoy  (Tr.,  iii  46) ;  6,  Rammelsberg  (Pogg. 
uL  3iti);  7,  Struve  (Verb.  Min.  Ges.  St  Petersb.,  1857);  8,  Kersten  (Schw.  J.,  IxiL  1) : 
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tb^ls    ^b«P     Oft*  1b     Ca'P     PbOI 


1.  Zaoatecas,  yellow,  er. 

2.  PhenixTille, 


9001 
ywlL  89*52 


3.  Johanngeorgenstadt,    **  82*74 

4  Horhausen  86*70 

5  Goniwall  84*55 

6.  Cumberland,  CampyUie  71*70 

7.  Siberia  G.=6-653  76*78 

8.  Longban,  Bedyphane  60*  10 


9-92=99-99  BeTgemum 

0-84        9*38=99-73  Smith. 

7-50        9  60=99*84  Wohler. 

2-16 lO-40=98*25  DulWnoy. 

4-60        905=98*10  Dufrenoy. 

19-00        9*45=10015  Ramm. 

13^4        983=100  Struve. 

12-98  15-51  10-29=98-88  Kersten. 


1  for  the  Longban  bedyphane  P  3M9,  Xs  28*51,  l»b  57-46,  Oa  10*50,  CI  3-06— 
2*93,  corresponding  to  Pb  01 11-70  (J.  pr.  Ch.,  xc.  108).    Ratio  of  P  to  As  in 


Michaelson  found  i 
_*93,  corresponding  to  Pb  011170  (J.  pr.  Ch.,  xc.  108).  Ratio  of  P  to  is  in  campylite,  anaL  6, 
1  :  8i  (0*50  Ca  above  remoyed) ;  in  anaL  7,  1  :  5 ;  in  hedyphane  1:2;  and  of  Ca  to  rb  in  th« 
laflt  4  :  3.  . 

Domeyko  obtained  for  an  impure,  earthy,  yeUow  mimetite,  from  Mina  Grande,  near  Arquerofl 
in  ChiU  (Ann.  d.  M.,  IV.  xiv.  146X  Is  11*55,  f  5*13,  V  1*86,  ^b  58*31,  Ca  7*96,  Cn  0*»2,  Pb  (3 
9*05,  £l,  {'e  I'l,  clay  2,  H  1-12=99*00.  Domeyko  does  not  cite  this  analysis  in  tholast  edition 
of  his  mineralogy  ( I860).    It  is  associated  with  a  vanadate  of  lead  and  copper. 

Pyr^  etc — In  the  closed  tube  like  pyromorphite.  B.B.  fuses  at  I,  and  on  charcoal  gives  in 
R.F.  an  arsenical  odor,  and  is  easily  reduced  to  metalh'c  load,  coating  the  coal  at  first  with  chlorid 
of  lead,  and  later  with  arsenous  add  and  oxyd  of  lead.  Gives  the  chlorine  reaction  as  under 
pyromorphite.    Soluble  in  nitric  acid. 

Obs.— Occurs  at  Wheal  Unity,  near  Redruth  in  Cornwall,  and  at  several  other  of  the  Cornish 
mines ;  also  at  Beeralston  in  Devonshire ;  Rooghten  Gill,  Drygill,  eta,  in  Cumberland  •  formerly 
at  Leadhiils  and  Wanloch  Head  in  Bcotland.  At  St  Prix  in  the  Department  of  the  Saone,  xl 
France,  in  capillary  crystals ;  at  Johanngeorgenstadt,  in  fine  yellow  crystals ;  at  Nertschiusk; 
Siberia,  in  reniform  masses,  brownish-red ;  also  at  Zinnwald,  and  Badenweiler.  The  crystals  from 
Preobragansk  Bergwerk,  Siberia,  were  black  externally,  having  a  coatuig  of  pyrolusite,  but  yellow 
within.    At  the  Brookdale  mine,  Phenixville,  Pa.,  crystals  of  pyromorphite  capped  with  mimetite 

Named  from  /ii/mr^f,  imitator,  it  closely  resembling  pyromorphite.  Beudant*iB  word  mimetese  ia 
Inadmissible,  because  wrougly  formed.  Shepard*s  modification  of  it,  mimeiene,  he  has  rejected  for 
mimetite  in  his  last  edition.  MimeUte  is  the  correct  form  in  view  of  the  derivation.  Mohs  united 
this  species  with  pyromorphite. 

Artil— Formed  by  f\ising  together  arsenate  and  cfalorid  of  lead,  and  dissolving  out  afterwari 
the  excess  of  chlorid  (Lechartier,  0.  R.,  Ixv.  172). 

496.  WAONBRrm.    Wagnerit,  Phosphorsaurer  Talk,  jFVcAa,  Schw.  J.,  xxxiil  269,  1821. 
Magnesie  phosphate  I¥,    Pleuroklas  BreUlkj  Char.,  50,  193,  1823. 

Monoclinic.  (7  =71^  53'  /a/=96« 
25',  0  A  U=144°  25',  B.  &  M. ;  a  :  6  :  c= 
0-78654  : 1  : 1-045. 

0  A  i4=160°  19' 
0  A  1^=135  18 

0  A  i-t=108  7 
14  A  14,  top,=108  60 
^iAl-i==116  35 

1  A  1,  froiit,=112  6 


0 

i 

i^ 

^8 

u 

1-2 

1 

1-^ 

U 

'  ■ 

H 

2-< 

w 

1-2 

^1 

I 

t-i^ 

— 

-2 

-1 

-i-i 

Obserred  Flanea. 


-1  A  -1, 
1-2  A  1-2,  « 
iAi,  « 
l-JAl-4,  « 
-1-4  A  -l-i,« 
t-2A*-2,   " 


=127  82 
=142  48 
=138  64 
=106  4 
=119  0 
=131  4 


iri  A  iri,  aide,  =122  25 


Host  of  the  prismatic  planes  deeply  striated, 
diagonal,  imperfect ;  0  in  traces. 


Oleayage :  /,  and  the  utUi^ 
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H.=5— 5*5.  G.=3"068,  transparent  crystal;  2*985,  nntranspai-ent, 
Kammelsberg.  Lustre  vitreons.  Streak  white.  Color  yellow,  of  differ- 
ent shades ;  often  grayish.  Translucent.  Fracture  uneven  and  splintery 
across  the  prism. 

Oomp.— ftg'P+MgF,  or  (|ii[g+iMgF)*P=Fho8phorio  add  43*8,  ma^eaia  37*1,  flaorine 
1 1  '7,  magnesium  7*4=  1 00.  Analyses :  1 ,  Fachs  (L  a,  revised  by  Bammelsberg) ;  2-4,  Bsmmels- 
berg  (Fogg.,  IxiT.  251,  405,  Min.  Ch^  849) : 


p 

Ag 

te 

Oa 

F 

1.  41-78 

46-66 

4-50 



6-17,  Sin  0-45=99-61  Fnchs. 

2.  40-61 

46-27 

4-59 

2-88 

9-86=103-21  Ramm. 

8.  41-89 

42-04 

272 

1-65 

ttndL,  £l  0-65  Ramm. 

4.  40-23 

88-49 

8-31 

440 

tindL,    <'   0-96  Ramm. 

Pyr.,  eto.— KB.  in  the  foroeps  fUses  at  4  to  a  greenish-gray  glass;  moistened  with  sulphuric 
aeid  colors  the  flame  bluish-green.  With  borax  reacts  for  iron.  On  (Vision  with  soda  effervesoes, 
but  is  not  completely  dissolved ;  gives  a  faint  manganese  reaction.  Fused  with  salt  of  phosphorus 
In  an  open  giass  tube  reacts  for  fluorine.  Soluble  in  nitric  and  muriatic  acids.  With  sulphuric 
acid  evolves  fumes  of  fluohydrio  add. 

Obs.— This  rare  spedes  occurs  in  the  valley  of  Hd]]graben»  near  Werfen,  in  Salzburg,  Austria, 
in  irregular  veins  of  quartz,  traversing  day  slate. 

Named  after  the  Oberbergrath  Waonbr. 

Alt—In  a  specimen  of  apparently  altered  wagnerite^  Rammelsberg  found  Si  98*81,  r  1*87,  Mg 
1-49,  Oa  2-58,  ^  9e  1*41. 

496.  MONAZITB.  Monazit  BnWk,  Sdiw.  J^  Iv.  301, 1829.  Konadte  had  crfhogr,  Kengife 
Brooke,  PhiL  Mag.,  IL  x.  139, 1831.  Edwardstte  Shep,,  Am.  J.  Sd,  xxxii  162,  1837.  Eremite 
Sh^^  ib.,  341,  1837.  Monazitoid  HenrL,  J.  pr.  Ch.,  xL  21,  1847.  UrdiT.  Forhte  dt  JkihU,  Nyt. 
Mag.  t  Nat,  xiiL  1855. 

Monoclinic.  6^=76^  14',  /A  7=93°  10',  (?  A  14=138°  8' ;  a:h:c= 
0-94715  :  1  :  1-0265.  Observed  planes :  <?,  rare ;  vertical,  i-i,  i-l,  /,  i-S, 
i-i  ;  clinodoines,  14,  2-1 ;  hemidomes,  1-i,  -1-i ;  hemioctahedral,  1,  -1,  ^, 
1-2,  2-2,  33,  -2-i. 
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s, 

7 
-- 

/      !»' 

X 

;^ 

t 

f. 

a 

I 

! 

\ 

k 

/ 

-1 . 

Norwich,  Ct 

O  A  l-i=130°  6' 
0  A  -l-i=143  6 
O  A  ♦-1=103  46 
O  A -1=183  89 
0  A  1=121  6 


Watertown,  Ot 

OA-2-2=12n8' 
O  A  2-i=119  10 

0  A  a=90 

1  A  1,  front,=106  36 
-lA-1,  "     =119  22 


Watertown,  Ct 


-2-i  A  -2-J,  front,=81*  4 
»-*  A -1-1=140  40 
i-i  A  l-t=126  8 
i-i  A  1-1=100  18 
i4  A  2-1=98  6 
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U  A  -1-*;  top,=93^  12'       iri  A  1=118^  13'  1  A  J=138^  58' 

1^  A  1=143  18  i-i  A  -2-i=120  10  U  \  24=150  50 

i-i  A  i-i,  front,=55  42  -2-i  A  24=152  66  i4  A  14=131  52 

U  A  7=136  40  -1  A  7=146  17  a  A  1-^=152  9 

i^' A -1=131  53 

Orptals  usually  flattened  parallel  to  i4.    Oleavage :  0  very  perfect,  and 
brilliant.     Twins:  composition-face  O. 

R=5-5-5.  G.=4-9-6-26;  5-203,  N.  0.,  Genth;  5-11,  Ural,  Koks- 
charof ;  5'19--5-26,  urdite,  Forbes.  Lustre  inclining  to  resinous.  Color 
brown ish-hyacinth-red,  clove-brown,  or  yellowish-brown.  Subtransparent 
— subtransiucent.     Rather  brittle. 

Oomp^Ce,  t.a,  t)i,  Ifhi)*  P.  The  later  analTBis  of  Hermann  (1864)  f^brM  the  0.  ratio  for  (k 
La,  In  to  "ni  to  F=9 :  6 :  25.  Analyaes:  1,  Kersten  (Pogg.,  zlyii.  885);  2,  Hermann  (J.  pr.  Gh 
zxzil  90);  3,  id.  fih.,  zdil  112);  4,  Damonr  (Ann.  Gh.  Phjs.,  IIL  IL  445): 

P        ¥h       Sn       Oe        lift     fin     6a 

1.  Slatoost         28-50    17*95    2*10    26*00    23*40    1*86    1*68,  ifc  and  fi  <r.= 101-49  Kerttm 

2.  "  28*05     1*75    37*86    27*41      1r.     1*46,  %  0*80,  t'et^. =99*59  HennaiiBu 

3.  "  28*15        tr.      85*85*  32*42     1-55     ^  ^  1*60=99*47  Hermann. 

4.  R  Ohico        28-6       45-7       24-1       ,  insoL  1-6=100  Damour. 

*  Inclndes  also  Dl  0. 

Thoria  was  detected  in  monazite  both  by  Berzelius  and  Wohler,  though  not  bj  Hermann.  Ha 
was  detected,  with  the  blowpipe,  by  Bone  in  the  American  monazite. 

Shepard  found  in  his  edwardsite  (L  a)  7*77  p.  &  eiroonia,  4*44  aSl,  8*88  §1,  witii  66*68  Ce,  La^ 
and  26*66  P ;  but  rejects  his  results  in  the  last  edition  of  his  Mineralogy,  referring  both  edwardnle 
aod  eremite  to  monazite.  • 

Var. — ^The  crystal  affording  the  anthor  the  above  angles  (f.  447)  was  a  fine  one  with  polished 
feces,  well  calculated  for  accurate  measurements.*  Hermann  gives  the  angle  /A  7=92*  80  ;  Breit* 
haupt,  94''  35'. 

I)escloizeauz  obtained  for  crystals  from  the  auriferous  sands  of  R.  Ohioo,  in  Antioqnia  (Ann. 
Oh.  Phys,.  UL  li  445),  /a  7=98"'  20',  /Ai.t=186"  30',  76"  15',  i^' A-1-«=127',  OA-l-f= 
129**  30',  -1  A -1  =  107''  (nearly),  -1  A  1-»=143°  40'.  Kokscharof  has  measured  crystals  froo 
Mt  Hmen  and  the  river  gauarka,  and  found  /a  /=98''  22',  (7=76"  14',  0  A  2-^=119'  10'.  0  A  M 
=  188"  9',  1  A  1  =  119"  28',  -1  A-l  =  106"  44',  Oa  l-t=143"  2',  OA-l-t=129"  59';  the  fecea 
were  not  very  even,  and  his  results,  he  states,  were  therefore  not  very  exact. 

Pyr.,  etc. — ^B.B.  infusible,  turns  gray,  and  when  moistened  with  sulphuric  acid  colors  the 
flame  bluish-green.  With  borax  gives  a  bead  yellow  while  hot  and  colorless  od  cooling;  a 
saturated  bead  becomes  enamel-white  on  flaming.    Difficultly  soluble  in  muriatic  add. 

Obs. — Monazite  was  first  brought  by  Fiedler  from  the  Ural.  It  occurs  near  Slatoust  in  the 
Ilmen  Mtn.,  in  granite,  along  with  flesh*red  fddspar;  also  near  the  river  Sanarka,  in  the  Ural; 
near  Notero  in  Norway  {urdits),  in  crystals  sometimes  1  in.  across ;  at  Schreiberhau,  with  gado- 
liuite  (G.=4'9).  In  the  United  States  it  is  found  in  small  crystals  from  f^j  to  f  in.  long,  with  the 
sillimanite  of  Norwich,  and  sparingly  with  the  same  mineral  at  Chester,  Gt  A  few  minute  crystals 
{eremUe  of  Shcpard)  were  found  in  a  boulder  of  albitic  granite,  containing  also  a  few  minute  ziroona 
and  tourmalines,  in  the  northeastern  part  of  Watertown,  Gt  Good  crystals  are  obtained  with 
the  sillimanite  of  Yorktown.  Westchester  Ga,  N.  Y.;  near  Growder's  Mountain,  N.  G.;  and  in 
gold  washings  on  Todd's  branch,  Mecklenbui^  Go.,  N.  G.,  with  garnet^  zircon,  and  diamond. 
Found  also  in  the  gold  washings  of  Rio  Chioo,  in  Antioquia. 

Named  from  ^ovu^o*,  to  be  soUUury^  in  allusion  to  its  rare  occurrence. 

Monazitoii  Hermann  (J.  pr.  Ch.,  xl.  21).      This  mineral  is  monazite  in  crystallization  and 
sxtemal  characters.    H.=6.     G  =5*281.     Hermann  states  that  the  brown  color  is  distinct 
Hermann  obtained  in  his  analysis: 
P  17-94      Ce  49*35      La  21*80      Ca  1*50      d  136,  subst  like  tantalum  6*27,  ftg,  Fe  <r.=97-72 

B.B.  infusible.    With  the  fluxes  like  monazite. 

487.  TuBNSBin  Levy,  Ann.  Phil.,  xviiL  241, 1828.    Tumerite  is  isomorphoua  with  moaaiita. 


*  Am.  J.  SoL,  xiziii,  70^  1888.    Fig.  8  in  that  article  la  nroon,  and  net  i 
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and  like  it  in  deaTage  and  color,  and  may  Tm  the  same  species. 
cryBtals ;  the  original,  fh>m  Mt  Sorel  in  Dauphinj 
(measured  hy  Levy,  Marignac,  Phillips,  and  Des- 
doizeaux) ;  later,  ih>m  Santa  Brigritta,  near  Ruaras  i^ 

in  the  Tayetsch  valley,  Alps  (measured  by  vom         it^    J 
Bath).    The  accompanying  profile  figure  is  firom      v/  "^^^^~ 

v^om  Rath  (Pogg.,  crix.  247),  but  reversed  in  posi-   ^ rH 

Uon  so  as  to  make  it  correspond  with  the  above ; 
moreover,  the  plane  of  perfect  cleavage  is  made 
the  basal,  as  in  monazite,  instead  of  »-i  that  so 
made  by  v.  Rath.  Some  of  the  angles  are  as 
follows :  those  unaccredited,  v.  Rath's  calculated 
results,  from  1-t  A  l=ur  28',  l-«  A  1=143'  44', 
i-4  A  l-i=l3r  58';  those  with  Dx.  affixed,  Des- 
doizeaux's  ditto,  from  w  A  l-i=100,  i-i  A  l-t=126*' 
31',  1-i  A  l-i=96**  20';  those  with  M.,  P.,  L,  af- 
tized,  measurements  by,  respectively,  ICarignac, 
Phillips,  Levy: 


It  is  known  on^y   n  ran 
449 


-1/ 


ii 


U 


I A  /=93'  60' 
Oa  1-1=180  8 
0  A -1-1=142  16 
OAw=102  42 
0  A -1=133  0 
0  A  1=121  16 
«A-1-<=140  27 

*'  140  40  Dz. 

i^Al.i=127  16 
"         126  31  Dx. 
*'  126  31  IC. 

i^A  3^=168  26 
"  153  n  Dx. 

•*  158  52  P. 

«'  152  65  IC. 

i^A  2-2=142  6 
•*  141  15  M. 


U  A  /=186'  56' 

"*       186  48  Dz. 

"       137  22  L. 

''  136  43  IC. 
t.<A<-2=164*  68' 
l.tAl=148  44 

"       148  30  Dx.,  P. 
-1-»'A-1=149  86 

''  149  44  Dx. 

"  149  88  P. 

U  A  U=  99  24| 

"  100  0  Dx. 

"  99  40  L. 

"  100  25  M. 

U  A  2-t=96  8 
*-iA-l=131  41 

"  131  55  Dx. 


w  A  1=191*  lai' 

"     119  8  a 

f4  A  1  =  126  16  R. 

♦*        128  80  Dz. 

"        126  25  IC. 
i^A2H'=150  66 

♦♦  150  49  Dx. 

•»*  150  56  P.,  IC 

"  150  68  R 

i-i  A  1-1=131  58 

"  181  50  M. 

"  181  56  P. 

«  A  2-^=145  431 

"  145  57  Dz. 

"  146  10  P. 

'<  145  53  M. 

1-iAl-i,  top,=86  4 


Tnmerite  is  described  as  having  H.  above  4 ;  lustre  adamantine ;  color  yellow  or  brown ;  streak 
frhite  or  grayish ;  transparent  to  translucent.  Children,  after  some  imperfect  trials,  made  out 
that  it  contained  alumina,  lime,  magnesia,  a  little  iron,  with  no  titanic  acid,  and  very  little  silica. 
A.t  Mt.  Sorel  it  occurs  with  quartz,  albite,  orthodase,  crichtonite,  and  octahedrite ;  and  in  the 
rsvetsch  valley,  with  quartz  crystal  and  octahedrite  in  talcose  schist 

498.  TRXPHYLTTXI.    Triphylin  I\tcha,  J.  pr.  Oh.,  ill  98,  1834,  v.  319,  1835.    Tetraphylin 
Beri.,  Arsb^  xv.  1885.    Perowakyn  N,  NordmskidJtL 

Orthorhombic. 
1-211  : 1  :  1-1504. 
1-4,  i-l ;  l-J,  f  i. 


/A  7=98°;  O  A  1-1=129°  33',  Tschermak ;  a  :  J  :  c= 
Observed  planes :    O ;   vertical,  i-?,  7j  i-2 ;  domes,  ^, 


7  A  /,ov.i^,=82°  <?Al-i=133°  32' 
7  A  ♦4=131  C>Af.i= 

7Ai-2=162  30      OA|-t= 
7 A  1-1=135  8       Oa fi=130  64 
»-2  A  i-2=133  1-J  A  1-i,  ov.  <?,=87  4 

Faces  of  crystals  usually  uneven. 
Cleavage :  O  nearly  perfect  in  unal- 
tered crystals.    Massive. 

H.=5.      Q.=3-54  — 3-6;    3-545— 
8*561,  Bodenmais,  Oesten.    Subresin- 
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t 


KorwiolL 
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Bodenmaii. 
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oub.    Color  greeQi&b-gray ;  also  bluish ;  often  brownish-blac^  externally 
Streak  grayiSi-white.     Translucent  in  thin  fragments. 

Oomp. — (i'e,  fin,  tAfl^,  Fuchs.  Oesten's  analysis,  which  was  made  on  (be  pare  minen 
irhoUj  unaltered,  sustains  Fuchs's  formula.    0.  ratio  for  ^e+fiut  tA+tla+iig=2  : 1. 

Analyses:  1,  Fuch8(J.  pr.  Ch.,  iii.  98,  ▼.  319);  2,  3,  Rammelsberg  (Pogg.,  Ixxzv.  489);  4 
Baer  (Arch.  Pharm.,  II.  IviL  374);  6,  a.  0.  Wittstein  (yiert  pr.  Pharm.,  L  606);  6,  Gerlach  (ZS' 
nat.  Ver.  HaUe,  \x  149);  7,  Oesten  (Pogg.,  CTii.  438);  8,  imperfect  anal  by  Berzelius  and  N. 
Kordenskiold  (JaUresb.,  zv.  211): 


P 

tB 

Ibi 

fig 

<k 

U 

JTa 

& 

ft 

A 

1.  Bodenmais 

41-47 

48-67 

4-70 

_ 

3-40 

0-63 

0-68-99-86  Ftocha. 

2.        " 

89-36 

41-42 

9-48 

— 

._ 

7-08 

1-07 

0^6 

1-28=99-98  Ramm. 

8. 

40-72 

39-97 

9-80 

.... 

7-28 

1-46 

0-68 

0-26 

=  1 00-06  Ramm. 

4.         " 

86*36 

44-62 

6-76 

0'78 

1-00 

6-09 

616 

1-19 

178 

=100-59  Baer. 

6.         " 

41-09 

36*61 

11-40 

0-48 

^^ 

6-47 

0-87 

0-07  Fe  3-81 

l-08=99t»3  Wittst 

6.         " 

40-82 

86-64 

9-06 

1-97 

0-68 

6-84 

2-61 

0-86 

=9816  GerL 

7.         " 

44-19 

88-21 

6'«3 

2-89 

0-76 

7-69 

0*74 

0-04 

0-40 

=100-06  OesteiL 

8.  Finland 

42-6 

38-6 

12-1 

1-7 

8-2 

=103-2  Bars. 

The  ezoess  in  the  analysis  of  the  Finland  mineral  (tetraphyline)  is  supposed  to  be  owing  to  an 
incorrect  determination  of  the  lithla. 

Pyr.,  etc. — In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  gives  ott 
traces  of  water.  B.B.  fuses  at  1*6,  coloring  the  flame  beautiful  lithia-red  in  streaks,  with  a  pala 
bluish-green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  best  seen  when 
the  pulverized  mineral  moistened  with  sulphuric  acid  is  treated  on  a  loop  of  platinum  wire.  With 
borax  gives  an  iron  bead;  with  soda  a  reaction  for  manganese.    Soluble  in  muriatic  acid. 

Obs. — Tripbylite  occurs  at  Babenstein,  near  Zwiesel,  in  Bavaria;  and  f.  461  is  from  a  large 
somewhat  distorted  Bavarian  crystal  in  the  cabinet  of  R.  P.  Greg,  Jr.,  having  ^e  appearance  of 
being  altered;  also  at  Keityo,  in  Finland  (perowskine  or  tetraphyhne) ;  Norwich,  Mas.s. 

On  cryst,  Tschermak,  Ber.  Ak.  Wien,  xlviL  282 ;  R.  P.  Greg,  this  Min.,  406,  1864 ;  Dana,  \b. 

Named  ft-om  roi(,  three-foldj  and  ^«X/»,  family,  in  allusion  to  its  containing  three  phosphates. 

Alt — ^Tripbylite  and  tripUte,  like  other  minerals  containing  protoxyd  of  manganese,  undergb 
easy  alteration  by  oxydation  and  hydration ;  and  the  former  also  by  losing  its  alkalies  The  sea- 
quioxyd  of  iron  in  Wittstein's  analysis  (anal.  6)  is  thus  accounted  for.  The  following  have  come 
from  the  alteration  of  one  or  the  other  of  these  minerals. 

A.  Heterositb.  Heteposite  AUtumdy  m  an  Art  by  Vauqudin,  Ann.  Gh.  Phys.,  xxx.  294^  1825. 
Helerosite,  Heterozite,  AUuaudf  Ann.  ScL  Nat,  viii.  846,  1826. 

Glcavable  massive  and  lamellar;  cleavage  stated  to  be  in  three  directions,  unequal,  affording 
an  oblique  prism  of  lOO'^-lOl".  H.=5-6— 6 ;  G.=3-62,  or  3-89  ailer  ftirther  alteration,  Dnfi^noy ; 
lustre  resinous,  or  like  that  of  apatite;  color  greenish-  and  bluish-gray,  becoming  violet  and  sab> 
metallic  on  exposure.  Soluble  in  acids,  with  a  slight  residue  of  silica.  B.B.  Aisen  to  a  deep  brown 
submetallic  enamel  Found  in  pegmatyte  near  Limoges,  Dept  of  Haute  Vienne,  France,  and  espe- 
cially at  the  quarries  of  Bureaux.  Named  heterosiU  from  t-.tp^^^  other  or  dijfBrtnt,  but  misspelt  by 
Vauquelin. 

B.  PsEUDOTRiPUTB  Blum^  Orykt,  2  Aufl.,  637,  with  anal,  by  Delffii.  Resembles  triplite;  but 
occurs  inorusting  triphylite  at  Rabenstein,  Bavaria,  to  the  alteration  of  which  its  formation  is 
owing. 

C.  Alldauditb  Damovr,  Ann.  d.  M.,  IV.  xiil  341,  1848  [not  Alluaudite  BsmAon^t].  In 
nodules,  or  massive,  with  tbree  rectangular  cleavages  as  in  triplite,  two  rather  ea^,  the  other 
less  so.  H.=4— 6 ;  G.=3-468,  Damour.  Ck>lor  brown,  brownish-red  at  the  edges  by  transmitted 
light;  powder  brownish-yeDow.  B.B.  ftises  easily  to  a  black  magnetic  globule.  Dissolves  in 
muriatic  acid  with  evolution  of  chlorine.  Supposed  to  be  altered  triplite,  and  comes  Arom  Chan> 
teloube,  near  Limoges. 

D.  AUered  Triphyliie  from  Norwick,  Mass,  The  Norwich  mineral  is  found  only  in  crystals,  some 
an  inch  long  and  wide,  associated  with  spodumene  in  quarts.  The  crystals  vary  much  in  their 
angles ;  the  faces  are  smooth  hut  hardly  polished.  The  following  angles  were  obtained  by  the 
author  from  8  crystals  (the  right-hand  i-2  is  here  accented): 
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llanj  of  the  cryittals  baTO  a  monooUnio  fonn,  while  others  are  orthorhombio;  bat  \he  latter  ii 
me  noraud  form;  the  obliquity  having  resulted  from  some  movement  in  the  eudosinif  rock  after 
che  crystals  were  made.  They  dosely  resemble  in  form  the  crystals  from  Bavaria.  Cleavage  not 
distinct  Color  blade;  streak  brownish-red;  opaque;  brittle;  H.=6-5;  G.=2'876,  Craw.  In 
composition,  quite  near  aUuaudite,  as  observed  by  Mallet  Brush  found  the  interior  of  a  crystal 
true  triphyliie,  with  color  grayish-green;  H.=6,  and  G.  =3*534  (Am.  J.  Sd,  IL  xzxiv.  402). 

Analyses:  1,  Dufrenoy  (Ann.  Oh.  Phys.,  zll  342);  2,  Rammelsberg  (Fogg.,  Ixxzv.  439);  8,  Fncbi 
(J.  pr.  Ch.,  iil  98,  v.  819);  4,  Delfib  (l  &);  6,  Damour  (L  a);  6,  7,  W.  J.  Craw  (Am.  J.  Sd.,  IL 
zL  99);  8,  J.  W.  Mallet  (lb.,  zvilL  83): 

P       9e     fin     j*e      An    da    Li     a      Si 

1.  Limoges,  EsieroaiiB        41*77 3489  17*58 4-40  0*22=98*86  Dufr6noj. 

2.  •*  "  82-18  31*46  80*01 6-86   =100  Ramm. 

8.  Babenstein,  Fseudoir.     35-70  48*17    8-94 5  30  1*40=99*51  Fuchs. 

4.  "  "  36-71  5100    8-07 4*52    ^  ins.  070= 100  H 

5.  ABuaudik  41-26  25*62     1-06   2308 265  0*60, ]!^a 5*47  =99*78 D. 

6.  Korwioh,  M<«s.  41*85  27-36  24*70 1*97  2-27  2*07   ,  Mg  «r.,  insoL  0*29 

=  100-01  Craw. 
».        "  "  44-64  26-02  23*30 1*61  2*20  2-07    ,  Mg  <r.,  insoL  0-80 

=100-14  Craw. 
8.         "  "  (1)48*04  29-50  22-69 0^9  1-79  2  05   ,Mg 0*73=99*79  M. 

ffeteroetie,  by  Rammelsberg's  analysis,  gives  the  O.  ratio  for  bases,  add,  and  water  18-67 : 
18*13  :  5*64^  and  was  made  on  a  brownish- violet  spedmen  having  G.=8-4l ;  by  Dufr^noy's,  8 : 
6  :  1.  PiseudotripUie  oorresponds  nearly  to  9  :  10  :  2.  AUuaudite  gives  approximately,  suppos- 
ing  the  manganese  to  be  protozyd,  as  stated  in  the  analysis,  for  the  O.  ratio  for  It,  fi,  P,  ^= 
5:6:18:2;  and  the  Norwich  mineral  1  :  9  :  15  :  1.  It  is  useless  to  write  formulas  for  these 
oompoundfl  until  the  state  of  oxydation  of  the  iron  and  manganese  has  been  more  precisely  ascer- 
tained; and  even  then  they  are  of  little  value,  as  the  mineral  in  the  altered  state  is  probably  a 
mere  mixture. 

Melaxchlob  Fuchs  (J.  pr.  Ch.,  xvil  171)  is  altered  triphylite  according  to  Ssemann  (this  Mul, 
4th  ed.,  518)  It  is  a  phosphate  of  iron  from  Babenstein,  contaiLing,  in  100  parts,  88-9  sesquioxyd 
and  3*87  protoxyd  of  iron,  besides  protoxyd  of  manganese,  and  9  to  10  p.  a  of  water;  it  occurs  on 
triphylite.    The  name  alludes  to  its  blackish-green  color. 

499.  TRIPUTB.  Phosphate  natif  de  fer  melang^  de  manganese  (fr.  Limoges)  Vauq.,  J.  de  M., 
XL  295,  180*2,  Ann.  Ch.,  xlL  242,  1802.  Eisenpedien  pt  Warn,,  1808.  Mangan^  phosphate 
Xtiros,  TabL,  i.  169,  1806.  Phosphormangan  Kar8t.j  TabL,  72,  1808.  Mangandse  phosphate 
ferrifire,  F.,  TabL,  1809.  TripUt  Hauam^  Handb.,  1079,  1813.  Eisenapatit  Fucfia^  J.  pr.  Ch., 
xviiL  499,  18S9.  Zwiaelit  Breif?i^  Handb^  iL  299,  1841.  Phosphate  of  Iron  and  Manganese. 
ZwieseUt  Gloek,  Syn.,  244,  1847. 

Orthorhombic.  Imperfectly  cryBtalline.  Cleavage:  unequal  in  three 
directions  perpendicular  to  each  other,  one  much  the  most  distinct. 

H.=4-5-5.  G.==3-44-3-8;  3-617,  fr.  Peilau,  Berg.  Lustre  resinous, 
inclining  to  adamantine.  Color  brown  or  blackish-brown  to  almost  black. 
Streak  yellowish-gray  or  brown.  Subtranslucent — opaque.  Fracture  small 
conchoidal. 

Comp.>-ft*P+BF,  y.  Eobell,  with  6  in  anal  8  s=i]^e4-f  l^n,  and  B=l  Oa4-2Mg+3S^ 
which  gives  for  the  percentage  composition.  Phosphoric  aoid  82'7,  protoz.  iron  16*6,  protox.  man- 
ganese 32'2,  iron  6*4,  magnesium  1*8,  calcium  1*6,  fluorme  8*8=100.  Analyses:  1,  Berselinfl 
(Scfaw.  J.,  zzvil  70);  2,  Bergemann  (J.  pr.  Ch.,  Izdz.  414);  3,  v.  Kobell  (J.  pr.  Oh.,  jcdL  390);  A 
9uchs  (J.  pr  Oh.,  zviiL  499);  6,  Rammelsberg  (4th  SuppL,  247): 
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1.  Limoges 

2.  Peilan 

8.  Schlftckenwald 
4.  ZurieadUe 
6. 


P       t^     Hn    Ag  Oa      £ra 

32-8      31-9    82-6     3-2*      

32-76    31-72  30-83  082  119    0-41'» 
83-86    26-98  3000  300  2*20 &<r. 

[36-60]  36-44  2034 

80-83    41-42  23-25 

^  PhoBphate  of  lime^ 


Fe     ai    F       ft 

=100-6: 

1*66  0-23   1-28=100-29  BergeoL 

^ 810  — =104-18  KofaelL 

Fe4-76  0-68  8-18   — =100Pucha. 

—  —  6-00   =100  Bamm. 


'With  I 


iUO. 


.  Ton  Eobell's  analysis  becomes,  on  combining  the  fluorine  with  Fe,  Oa,  Mg,  P  83-86,  te  19-M 
Mn  80-00,  Fe  6-64,  Mg  1-88,  Oa  1-67,  F  8-10=100-76. 

Pyr.,  eto.~B.B.  fuses  easily  at  1-6  to  a  black  magnetlo  globule;  moistened  with  sulphuric 
aoid  colors  the  flame  bluish-green.  With  borax  in  O.F.  gives  an  amethystine  colored  glass  (naan- 
gauese);  in  RF.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganese.  With  sulphuric 
acid  evolves  fluohydric  acid.    Soluble  in  muriatic  acid. 

Oba,— Found  by  AUuaud  at  Limoges  in  France,  in  a  vem  of  quarts  in  granite,  accompanied 
by  apatite;  occurs  also  at  Peilau  in  Silesia. 

ZwieadiU^  a  dove-brown  variety,  was  found  bv  Fuchs  near  Rabenstein,  1  league  flrom  Zwieoel, 
in  Bavaria,  in  quarts  (a=3'97  Fuchs).  Fuchs  in  his  Mineralogy  suggests  its  relation  to  tripilite. 
It  is  stated  to  have  a  rather  perfect  basal  deavage;  a  brachydiagonal  little  distinct;  and  a  pris- 
matic parallel  to  a  prism  of  1 29**  very  imperfect 

Alt.— Often  occurs  coated  with  oxyd  of  manganese  as  a  result  of  its  alteration. 


600.  HOPZUTB.    Brewster,  Trans.  B.  Soo.  Edinb.,  x.  107, 1826. 

BreUh^  Ghar.,  88,  1832. 


Prismatoidischer  2nkphjrOil 


Orthorhombic.  /A /=10r,  (?Al-i=133^  19' 


1  : 1-2131. 
and  irl. 


Observed  planes  as  in  the  annexe 


Levy  \  a:h:  c=l-0607  : 
figure,  with  also  2-f ,  3-i| 
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it 


\ 


O  A  l-t=188°  50' 
l-»  A  1-?,  ov,  0,=91 
0  A  2-»=119  47 


It 


\^ 


2  A  2,  brach.,=87*  3' 
40         2  A  2,  inacr.,=106  36 
2  A  2,  ba8.,=140 

Cleavage :  H  highly  perfect.    Plane  0  striated.    Also  in 
reniform  masses,  and  amorphous. 

H.=2-5~3.  Q.=2-76— 2-86.  Lustre  vitreous;  w 
somewhat  pearly.  Color  grayish-white;  reddish-brown 
when  compact.  Streak  white.  Transparent — translu- 
cent. 


P]^.,  etc. — Dissolves  without  efferyescenoe  in  muriatic  or  nitric  acid, 
and  is  slowly  affected  bj  sulphuric  acid.    B.B.  gives  out  water,  and  then 
melts  with  difficulty  to  a  dear  colorless  globule,  tinging  the  flame  green. 
The  globule  obtained  with  borax  remains  dear  on  cooli&g.    With  soda  it  affords  a  scoria  which 
is  yellow  when  hot,  and  gives  out  copious  fumes  of  zinc  and  some  of  cadmium.    The  fused  min- 
eral forms  a  fine  blue  glass  with  a  solution  of  cobalt     Hopeite  is  supposed,  therefore,  to  be  a 
hydrous  compound  of  phosphoric  acid  and  oxyd  of  zinc,  with  a  small  portion  of  cadmium.    N. 
tlordenskiold,  Jahresb.,  v.  198,  1825. 
Obs.— Found  in  the  calamine  mines  of  Altenberg,  near  Aix  la  Ghapelle. 
Named  in  honor  of  Prof  Hope  of  Edinburgh. 
The  angle  of  H  ^  H  ui  hopeite  is  near  »-2  A  i-2  in  fisdierite. 

601.  BBRZBXjIITB.  Berzeliit  J^thn,  Ann.  Ch.  Pharm.,  xxxiy.  211,  1840.  Magnesian  Pbai^ 
macoUte  Dana,  Min.,  239, 1844.  Ohanx  arseniat^e  anhydre  Dvjr,  Berzelit  Haid^  Handb.,  495^ 
1845.    Kuhnite  B.  db  M.,  Min.,  481,  1852. 

Massive,  with  cleavage  in  one  direction. 

H.=5— 6.    G.=2-52.    Lustre  waxy.    C!olor  dirty-white  or  hocey-yel 
low.    Brittle. 
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Oomp^Oa,  dg,  ftn)>*  2fl*.    0.  ratio  for  It,  2fl=l  :  If    AnalyBes :  EOhn  (L  «l)  t 


2b 

Ca 

Ag 

An 

Ign. 

1.     68-51 

23*22 

16-68 

2-18 

0-30-99-84  Kuhn. 

2.    66-46 

20-96 

16-61 

4-26 

2-96,  inaoL  0  •23-100-47  Kiihn. 

Another  partial  analjaia  gave  Oa  21*81,  Ag,  ftn  17  07. 

Pyr^  etc.— B.B.  inAisible,  but  tarns  graj.  With  soda  on  charooal  gives  an  arsenical  ocbiTi 
with  soda  on  platinum  foil  fuses  with  effervescenoe,  and  giyes  a  manganese  reaction.  Solublo  in 
nitric  add. 

Oba.— Occurs  at  Longban  in  Sweden,  with  iron  ore  and  granular  dolomite. 

602.  OARMINITB.    Oanninspath  Samdberger,  Pogg.,  Izzz.  391,  1869.    Oanmne  Spar.    Oar 

minite  Dana,  Ifin.,  410,  1854. 

Orthorhombic.  In  clusters  of  fine  needles.  Also  in  spheroidal  forma 
with  a  columnar  structure.  Cleavage  paraUel  to  the  faces  of  a  rhombic 
prism. 

H.=2*5.  G.=4'105.  Lustre  vitreous,  but  cleavage  pearly.  Coloi 
carmine  to  tile-red ;  powder  reddish-yellow.     Translucent.     Brittle. 

Oomp.— 0.  ratio  for  ^b,  9e,  S8=l| :  9  :  17 ;  or  for  bases  and  acid  2  :  3,  or,  less  nearly,  8  :  6b 
Sandberger  and  MuUer  adopt  the  latter,  and  write  the  formula  ^b'  As  +  6  9e  As.  Analysis  by 
B.  Miiller  (Pogg.,  ciii  346): 

2s  49-11  9e  80*29  ^b  24*66=108-96. 

Pyr.,  0to.— B.B.  on  charooal  ftises  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapors  j 
with  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  no  change 
Soluble  in  nitric  add. 

Obs.— From  Horhausen  in  Prussia,  12-16  m.  N.E.  of  the  town  of  Neuwied  on  the  Rhhie,  with 
beudantite  and  quarts  in  a  mine  of  limonite. 

603.  AMBLTOONITB.    Amblygonit  BreOK,  Hoffin.  Min.,  ir.  b,  169, 1817,  Handb.,  483. 

Triclinic.     Observed  planes  as  in  the  annexed  figure,  Dana. 


/A  7=73°  20' 

O  A  ^i=105 

O  ^L  back,=87  40 

O  A  7=111  30? 

(>  A  edge ///=78  80? 

O  A  2^=106  20 


/A  ^=136*'  80' 

/A  1-5=155  80 
r  A  1-5=97  60 

7a  2-5=107  80 
14  A  2-1,  ov.  7,=142  80 
4rl  A  1-i,  adj., =131  50 
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Oleavace :  O  perfect ;  t-t  nearly  perfect,  angle  between 
these  cleavages  104J-° ;  also  7  imperfect.  UsuSly  massive, 
cleavable ;  sometimes  columnar. 

H.=6.     Q.=3— 3-11 ;  3-046,  Hebron,  Brush.    Lustre 
pearly  on  face  of  perfect  cleavage  {O) ;  vitreous  on  i-i,  less 

Krfect  cleavage-face;  on  cross-fracture  a  little  greasv. 
lor  pale  mountain  or  sea-green,  white,  grayish,  brownisn-  Hebron,  He. 

white.     Subtransparent — ^translucent.    Fracture  uneven. 
Optical  axes  very  diveigent ;  plane  of  axes  nearlv  at  right  angles  to  i-i : 
bisectrix  of  the  acute  angle  negative,  and  paraUel  to  the  e<^  0/i^.\ 
DescL 

Oomp.— Perhaps  (i(LI,  jra)*+f  Si/  P,  with  fmMiiinik  of  the  oxygen  replaoed  br  flnoriiie 
Ana^i:  I,  Beneliiu  (Gilb.  Inn.,  Ixv.  831);  2,  Bammelsberg  (Pogg.,  Iziv.  266,  Mia  Cfa.,  869^ 

S6 
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p 

Si 

U 

L  Ghnndoif                      66*69 

35-69 

9-11 

2.  Amsdorf;  G.=3-ll  (f)  47-68 

36-88 

6-68 

fra      ft 


8-29      0*43 


Ben. 

8*1 1 =102-97  Ramm. 


In  three  trials  the  alumina  was  found  to  be  86*26,  86*62,  and  36*89  p.  a  Bammelsberg  dedncea 
giefonnida(%l*F*+lt*P")+(Al*F*+BF),  R  standing  for  lithium  and  sodium :  Rose  writes (2  J^' 
P4-2X1P)  +  (A1«F«+A1«0*). 

l^yr^  etc. — ^In  the  closed  tube  yields  water,  which  at  a  high  heat  is  acid  and  corrodes  the 
glass.  B.B.  fuses  easily  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooling.  Colors  the 
flame  jollowish-red  with  traces  of  green ;  the  Hebron  variety  gives  an  intense  lithia^red ;  mois- 
tened with  sulphuric  add  gives  a  bluish-greon  to  the  flame.  With  cobalt  solution  assumes  a  deep 
blue  color  (alumina).  Witii  borax  and  salt  of  phosphorus  forms  a  transparent  colorless  glass. 
In  flne  powder  dissolves  easily  in  sulphuric  add,  more  slowly  in  muriatic 

Obs. — Occurs  at  Ohursdon  and  Amsdorf^  near  Penig  in  Saxony,  where  it  is  associated  with 
tourmaline  and  garnet  in  granite ;  also  at  Arendal,  Norway.  In  the  U.  States,  in  Maine,  at  Hebron, 
imbedded  in  a  coarse  granite  in  masses,  sometimes  well  crystallized,  with  lepidolite,  albite,  quartz,  red, 
:green,  and  black  tourmaline,  apatite,  and  rarely  cassiterite ;  also  at  Mt  Mica  in  Paris,  8  m.  from 
Hebron,  with  tourmaline.  The  Hebron  crystals  have  rather  rough  faces,  admitting  only  of  approxi- 
mative measurement,  and  are  occasionally  1  in.  thick  and  2  in.  long  (Am.  J.  Sd.,  11.  xxxiv.  243). 
The  angles  above  are  from  measurements  by  the  author  of  Hebron  crystals.  Desdoixeaux  ob- 
tained fh>m  the  cleavages  of  the  Hebron  mineral  0  (p)  A  t-i  (m)=106'' ;  0  (p)  A  /(i)=88*  30', 
7(0  A  Pi  (m)=135''  (0.  R.,  Ivii.  357.  Pogg.,  cxxiii.  183). 

The  name  is  from  diiSXU,  hkmlf  and  yi^yo,  angle. 


604.  HSRDSRI^.    Herderite  ZTotd,  PhiL  Mag.,  iv.  1,  1828.    AQogonit  BreiifL,  Uih.,  23, 

1880,  Char.,  78,  1882. 


Orthorhombic.  I A  7=115^  53',  0  A  1-1=145°  51';  a  :  J  :  (J=0-6783  : 
1  :  1*5971.  Observed  planes  as  in  the  annexed  fignre, 
with  also  3,  4,  and  6-J. 
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0  A  1=141°  19' 
0  A  3=112  35 
0  A  fi=147  30 


1  A  1,  mac.,=14r  17' 
1  A  1,  brach.,=116  8 
O  A  7=90 


Cleavage :  7inteiTupted.  Surfaces  7and  1  very  smooth, 
and  deucately  lined  parallel  to  their  edge  of  intersec- 
tion. 

H.=5.     G.=2-985.     Lustre  vitreons,  inclining  to 
subresinous.    Streak  white.     Color  various  shades  of 

yellowish-  and  greenish-white.    Translucent.    Fracture  small  conchoidaL 

Very  brittle.    Index  of  refraction  1-47. 

Oompd — Probably,  according  to  trials  ty  Tomer  and  Plattner,  an  anhydtoas  phosphate  of 
alumina  and  lime  with  fluorine. 

Pyr.,  etc. — ^B.B.  fuses  with  difflcnlty  to  a  white  enamel;  becomes  blue  with  cobalt  solution. 
Dissolves  when  finely  powdered  in  muriatic  add. 

Obi. — ^Veiy  rare  at  the  tin  mines  of  Ehrenfriedersdorf  in  Saxony.  Besemblefl  the  asparagnt 
variety  of  apatite. 

Named  after  Baron  von  Herder,  dh^ctor  of  the  Saxon  mines. 


606.  MONHCOZITB.    IConimolit  L.  J.  IffelsbrSm,  <Efv.  Ak.  Sto<^ih.,  186fi,  ttt. 
Tetragonal.    In  octahedrons.    Also  massive  and  incrusting. 
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fl.=4-5— 5.  G.=5'94r.  Lustre  anbrnetalUc,  greasy.-  Color  yellow 
Powder  dtron-yellow.    Fracture  granular. 

Oamp^—(fhf  te,  Ad,  Oa,  ifitg)^  Sb,  but  mainly  antlmonato  of  lead.    Analysis :  Igelstrom  (1.  c) 

Sb  40-29  i'b  42*40  J^e  l^n  6*20  Ca  1-59  A;^  8  26  =.99-7 3. 

P3rr-y  etc— B.B.  on  charcoal  gives  a  malleable  lead-oolored  globule,  wMdi  in  O.F.  gives  a 
white  coating  of  antimony,  and  nearer  the  assay  the  yellow  of  oxyd  of  lead.  Insoluble  in  strong 
acids,  or  wiu  carbonated  or  caustic  alkalies,  even  on  fusion.  Beduced  by  hydrogen  gas  at  a  red 
beat ;  becomes  soluble  in  adds. 

Oba.— Occurs  with  tephroite  at  the  manganese,  mine  of  Paisberg^iu  Wermland,  Sweden. 

606.  ROBABITB.    Bomeine  Damour^  Ann.  d.  IL,  III.  zx.  247,  1841 ;  Y.  ill  179,  1863 

Tetragonal.  In  octahedrons,  near  the  regular  octahedron  in  form ;  lAl, 
basal,  110°  50'— 111°  20';  over  the  summit,  68°  10'— 69°  10'.  Occurs  in 
groups  of  minute  crystals.    Cleavage  none. 

H.  above  6-6.  Q.  in  grains,  4*714 ;  in  powder,  4-676.  Color  hyacinth 
*ir  honey-yellow. 

Oomp*— ft*  SbO*,  SbO*  Damoiur= Antimony  62*24^  oxygen  16*32,  lime  21*44=100.  Analysis 
l^  Damour  (L  a,  1863) : 

0  16*82         Sb  62*18    Fe  1*31    ftn  1*21     Ca  16*29  Si  soL  0*96    insoL  1*90=99*67. 
or  SbO»  40-79    8b  0*  86*82    $"0  1 70  1-21  16*29  0*96  l-90=99-67. 

In  his  earlier  analysis  (1841)  Damour  obtained  Sb  0*  79'31,  te  1*20,  An  216,  Oa  16*67,  Si  sol. 
0*64=99*98. 

Pjrr^  etc.— B.6.  Aises  to  a  bla(slcL<ih  slag.  With  borax  aifords  a  colorless  glass  in  the  inner 
flame,  a  yiolet  in  the  outer  (manganese).  With  soda  on  charcoal  gives  white  antimonial  fumes 
and  globules  of  metalMc  antimony;  flised  on  platinum  foil  with  soda  gives  a  bluish-green  man- 
ganate.    Insoluble  in  acids. 

Obs*— Bomeite  was  found  by  B.  de  Lom  at  St  Marcel  in  IMedmonti  m  small  nests  or  veins  in 
the  gangue  which  accompanies  manganese,  oonsisting  in  part  of  feldspar,  epidote,  quartz,  limomte, 
and  greenovite. 

Named  by  Damour  (not  by  Dufr^noy)  after  the  crystallographer  Bom^  de  Tlsle. 

607.  ABAMIOUTB.  Antimonite  de  Mercure  Domeyko^  Ann.  d.  H.,  lY.  vi.  183,  1844.  Cina* 
brio  snbido  Domeyho^  Min.,  168.  1846.  Ammiolito  JDono^  Min.,  634,  1860.  Antimoniato  de 
oobre  oon  cinabrio  terroso  Domayko^  Min.,  129,  1860. 

Earthy  powder.     Color  deep  red,  scarlet. 

Oompi^— Besults  variable ;  but  regarded  as  antimonate  of  copper  mixed  with  dnnabar  and  with 
other  impurities.  Analyses  by  Domeylco  (Min.,  129,  1860)  of  the  material  obtained  in  the  earliest 
part  of  a  process  of  levigation : 


Sb 

Cu 

Hg 

S 

9e 

quarts  &  and  loss. 

24*1 

16*9 

19*9 

8*3 

2*2 

24-8           8*8 

29*6 

16*6 

23*6 

8*3 

31 

8*1          16*9 

28*1 

18'1 

19*8 

8*1 

11 

Bivot  has  found  in  a  similar  substance  from  Ch!]i  (Ann.  d.  M.,  Y.  vl  666),  Sb  86-6,  Ou  12*2, 
Hg  22*2,  Te  14-8,  Fe,  S  tr^  quarti  2*6,  0  and  loss  12*6,  and  observes  that  his  result  indicates 
fehe  presence  of  tellurid  of  mercniy  and  antimonic  add  along  with  antimonate  of  copper. 

Pyr.,  etc.— Effervesces  with  nitric  add,  without  loss  of  color;  but  loss  of  color  by  action 
of  muriatic  add,  and  an  abundant  deposit  of  Triiite  antimonic  add.  Heated  in  a  m  itrass,  a 
sublimate  of  mercury. 

Oba. — ^Found  in  many  of  the  Chilian  mines,  filling  cavities  in  the  quartaose  or  argillo-femigi 


Digitized  by  VjOOQIC 


648  oxrasir  ooupouHDe. 


\  gangae  of  Ihe  merourial  tetrahedrito,  and  in  the  pores  of  tbe  Iznperfectij  «XHnpaat  totrahidriU 
itself  and  has  proceeded  fh>m  the  deoompoaition  of  thia  mercurial  ore. 

Named  from  l/i/iiov,  venrUUoTL 

F.  Field  has  analyzed  a  red  earthy  subatanoe  fh>m  Tambilloa,  near  OoqnimbOi  Chili,  and  mada 
it  a  compound  of  antimonite  of  mercury  and  aulphantimonite  o^  ?iercttrj ;  but  there  Is  modi 
nnoertainty  oyer  his  res  '.lea.    He  obtained  (Q.  J.  Ch.  Soo,  ziL  27, 


Sb 

8 

Hg 

9e 

a 

quartz 

14-21 

5-43 

34-42 

2-68 

4*46 

86-50=96-70. 

16-26 

6-98 

37-94 

2-94 

4-98 

29-78=96-88. 

He  takes  the  loss  as  partly  oxygen,  and  thus  makes  Sb  0*,  Sb  S",  HgO;  HgS  as  the  oonsttta 
snts.    The  material  is  probabljr  a  mixture  o.  cinnabar,  etc. 


APPENDIX. 

608.  Absebtati  or  Nioxxl  (Niokelerz,  jn*  1b,  O.  B&rffemann^  J.  pr.  Oh.,  Ixxy.  239,  1858X 
CkystaUine  maasiTe  or  amorphoot.  H.=4.  G.=;4'888»  Oolor  dark  gpraas-green  to  browmah  la 
spots  where  amorphous ;  streak  lighter. 

Formula  given  by  Bergemann  (L  c)  fn*  Ab= Arsenic  acid  88*0,  oxyd  of  nickel  62*0=100. 
His  analysis  afforded : 

Is  36-67        P  0-14        fri  62-07        Oo  0*54        On  0*34        fii  0*24        9e  *-.=r99-90. 

Unaltered  in  the  closed  tube.  B.B.  on  charcoal  affords  arsenical  fhmes ;  with  borax  in  B.F. 
giyea  a  gray  bead  (nickel) ;  with  soda  on  charcoal  gives  off  arsenical  fumes  and  yields  a  magnetic 
mass.    From  Johanngeorgenstadt)  along  with  the  following,  nickel  ozyd,  and  native  bismaUL 

609.  Absevatb  or  Niokbl  (Niokelerz,  tTi*  2s,  0.  Berf/emcmn,  J.  pr.  Oh.,  Ixxv.  289,  1858X 
Amorphous.  H.=4.  Q.=4*982.  Color  sulphur-yellow.  Formula  ^i' As,  Beigemaon,=Arseois 
aoid  60*6,  t^i  49*6=100.    Analysis  by  Bergemann  (L  a) : 

Is  50«58  1^  *-.  tTx  48*24  Co  0*21  On  0*67  Bl  0*62=:10Q*17. 

Like  tho  preoedbig  in  pyrognostic  diaracters.  Occurs  at  Johanngeoigenstadti  with  the  vi^ 
esding. 


n.  HYDROUS  PHOSPHATES,  ARSENATES,  ANTIMONATES. 

ABBANGEMENT  OF  THB  SPEGXES. 

A.  FHOBPHAns  USD  Ajumkim  or  Bases  nr  thb  Pboioxtd  rah. 
L  STBUVITE  GB0X7P.    Oontain  ammonia.    0.  ratio  for  bases  and  add  8 :  6. 

516.  SrsBOOBrni  a]Sra+iNH«0+iH)"1^+8a       Pe|e,|(}Na+iAm+^H),+4aq 

618.  STBUVm  (»4g+JNH*0)»P+12a  (P0),|e.KiAm,+>Mg),+12aq 

IL  HAIDINGERITB  GBOUP.    Oontafn  Ihna.    0.  ratio  8  :  5.    Orthorhombic^  with  a  paarJlJ 
diagonal  cleavage. 

Sit  HAmmnifB         (fCa+i£[)'li-l-8&  (Aa0)4e.|(»6a-^iHOt+8sq 
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m.  FHABICAOOUTB  GBOUP.   Oontain  Umo  or  magnesift.   0.  ntto  8 ;  ft.   MonooBniOk 
•  pear^  dinodiagonal  deaTage. 


518.  Bbobhixb 
§19.  Mrjlbrubbxb 

620.  PHASMAOOUni 

§21.  Chubcbus 

628.  HODDnSElS 

623.  BoBasunan 


(iCa+jfiyP+afi 

(}0a+ia)*Sa+6& 
(Ca,Ce)»P+4a 
]ilg*la+8a 
(»ig+ifi)*la+12fi 


(Pe),|e.K»6a4in,).+4aq 
(P^).|^.K»^+iH0.+8aq 

(Aa  e).|e«K»€la+i  H,).+ft  aq 
(Pe),|e.K6a,6e),+4aq 

(Aae),|e«|Mg.+8aq 

(Aa  e),|e«K»  ttg+i  H,),  + 18  aq 


17.  YIYIAKITB  GBOUP.    Contain  iron,  inanganeae,  nickel,  oobalt,  or  dna    0.  ratio  8    6 
lionodinio^  with  a  pearly  dinodiagonal  dearage. 


624.  Yiwusm 
626.  Stkfusct 
686.  Bki'HUUW 
621.  AxvABisom 
629.  QABBram 

680.  (dmom 

631.  HURBAULin 


te«P+8A 

j'e'la+naq 

0o'2a+8& 

Jri*£a+8A 

(^i,C(^ttg)*2a+8a 

(2n,Co,fri)'l8+8a 

(ftn,*e^fi)»P+2fi 


(Pe)t|e.|Fe,+8aq 
{Aae),I0,|Fe,+iiaq 
(Aa0)je.|€b.+8aq 
(A«e),|e,|lW,+8aq 
(Aa  e),|e«i(Ni,  60^  iCg). + 8  aq 
(Aae),|e.K2n,  60,  )fi),+8aq 

(P  0),|e.|(Mn,  Fe,  H,),+2  aq 


V.  OHONDR  A  TOKNITB  GBOUP.    Contain  manganeae.    0.  ratio  1:17    No  deavage  obi 
aenred. 


682.  CHOSDBiBSisxia     ttn*£a+2iS 


Aa,|0u|Hn»+2iaq 


YL  OHVENITE  GB0X7P.  Contain  Cn,  2n  aa  the  protozyd  baaea.  General  formula  ft'  (!P; 
2a)+4»  aq,  with  aometiniea  On  fi,  or  2n  ^  aooeaaoiy.  Orthorhombic,  without  peai^ 
deavage;  /A  /  neai  90'. 


633.  TSfOHALOITI 
684.TTHBO]fBOLm 

635.  LmBTHBHlTB 

636.  OuYEsm 

631.  ADAMnS 

638.  COBIOHALOm 

639.  BATIDOHin 

640.  BUOBBOITI 


6n*£a+6H  (Aa0)9|0t|6na+6aq 

1f,Cii,fi 

Cu«1f  +  Cua  (P0),|0,|0n,+0uH,0, 

Cu»(l8,  P)+ 6afi  ((Aa,  P)0),|e.|en,+eu  H,  0, 

2n*l8+2nfi  (Aa,  0),|0e|Zn.+ZnH,  0, 

(Cn,Ca)»(P,lB)+Oaa+ia((AaP)0),I0,|(eu.6a),+0nH,0,+iaq 

(On,  ^b)*  la + Ou  d+fi  (Aa  0)>|0.|(6a,  Pb).+ea  H,  0,+aq 

0a*£a+0afi-»-6fi  (A8  0)«|0t|6n+0aH.09  +  6aq 


Vn.  IiIBOCONITE  GB0X7P.    Contain  On.    General  formula  ft*  (P,  la)+n  aq,  with  moit^ 
8  Ou  fi  or  3  Co  fi  aoceaaorj.    lionodinio^  without  a  yery  diatinct  baaal  deavage. 

641.  TAffiun  0u«P+6ufi+2fi  (P0)s|0t|0o.+euH.0«+8aq 

642.  loooonni  Ou*  l8+(i  Ou*+}  £[)  £[*+9  Ift  (Aa  0)a|0i|ea« + Q + 9  aq 

643.  PSBODOKALAGHXCB    0n^1^+3  0uS  (P0)s|0e|6Ua+3  euH,0i 
64SA.EBLa9                   Cu*1^+2  0ufi  +  S                      (P0).|0«|6u«+26uH,0,+ttq 
643b.  DmxSBm              6'.'1^  +  20ufi                             (P0)i|04ent  +  26uHftek 
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64i. 

645.  OOBVWAUJn 


(A8e),|e.  |6a,  +  36iili«0. 
(A«e),|e«  |ea,+S6nH,e.-l>lil 


yilL  CHALOOPHTLLITE  OBOUP.    GontaiD  On.    A  perfect  basal  deaTtge.^ 


646.  TYBOun  6a*  1b+2  Cu  fi+7  fi 

647.  GuNOGLAsna  (hi'ls+sOafi 

648.  Ohaloophtlutb  aCu'l8+6Cufi[+'rfi 


(A8e),|e«  |6ti,+seaH,e«+tat 

(A8  0)s|Oe  1^1 +  8  0a  Ha  0t 
(A8e),|ee  |6ii.-»-5eaH,e9+Tail 
A8i|ei«|6ii«+3  ^  Ha  Oi+daii 


B.  Phosphates  ajxd  Ausbsates  or  Basbs  whollt,  ob  in  pasx;  nr  thb  Sbbquioxi])  beau 

(1)  Oxygen  ratio  for  (ft',  &\  (P,  1b)=3  :  5,  with  water  and  aometimed  other 
atituenta.    Plumbognmmite  ia  of  unoertain  relations. 


649.  BsRUSiii  Sll^+iS 

560.  Oallainiti  3iSclP+5fi 

551.  Lazuutb  £l]^+4gS 

552.  Bahbasditi  (%],9e)1^+4fi 
563.  SooBODira              f^e£a+4fi 

554.  Watellui  £lP+i3iScl£[*+5]Q[ 

656.  TBOiLsmi  Sl1^+iSl£[* 

556.  PLuxBOGUioaiB  (?)  i'b'l^ + 6  Si  fi* 

557.  CALOiOFKBBin        (9e,0a')1^+iS]S*+4S 

558.  Phabmaoosxdbbiib  9ela+i9efi*+4fi 


(Pe)je.  |5Al.+iaq 
(Pe)je.  |/?Al,  +  5aq 

(pe),ie,  |^Ai.+MgH.e^ 

(Pe),|e.|ff(Al,Fe),+4aq 
(Pe)je.  |tfFe,+4aq 
(Pe),|e.  |ffAl,+Q+6at 

(pe),|et  p3H,+^AiH,e, 
(P  e),|e.  |Pb. + i%3M  H,efe 

(A8  0),|e«  |«9Fe,+/?FeH.e,+4aq 


659.  CxBBOLm 


(2)  0.  ratio  for  (B*  fi),  1^=4  :  6. 
(i0a«+iXl)*P«+3fi  P«e|e.  Ki^+i^AI),+aq 


JVolleUe  (555),  eoMo/mriU  (S51),  Kikdi  pharmaeoriderUe  (558),  have  the  0.  ratio  4  :  6^  and  if  ptfl 
of  the  alumina  or  iron  if  not  present  as  an  acoessorj  hjdrate,  thej  shoold  be  indoded  ia  &■ 
group.     WaoeiliU  (564)  ia  also  near  It 

(3)  0.  ratio  for  (ft*  S),  (P,  ls):=l  :  1 ;  bat  doabtfUL 

P4ei.KH5^Mn)+f  ^).+  6at 


560.  CHILDBENin 
661.?  ATTAOOUn 


662.  AUGKLRl 

663.  TUBQUOIB 

664.  PBQANini 
165.  ElBOBSBITI 

666.  Tatisiockitb 

667.  Ohenkyechi 
568  DunuDniB 
669.  GACOzmn 


(|(te,  4n)»+?3tl)»P»+16a 

(4)  0.  ratio  for  (ft*  SX(!^,li)s6  :  & 
Xl*1f+3fi 

3kl«P+6fi 
21*1^+8^ 
(il^OaVP+sA 
(Fe^OaV^fBfi 
Fe«P+8ifi 
(?)  9^1^-1- 12  fi 


/JAue|e»4P,+m 

^lAlf  0|Oi«|Pi+5a4 
/Wde  0|0it|Pt+6iq 
^Alt  0|0i»|Pi+8i^ 

(ea,iffAl).e|e,Jp,+8^ 

;€ta,^Fe).e|eiJAs,+Saq 

^Fe•eieI•|P•-hl^ 

i^tOietJP.+lSaq 
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ifO. 

67  L  Etasbith 

672.  TOBBIBKITI 
573.  AUTUHJTl 


S»P+0ufi+7fi 
S»P+Cafi+7fl 


0M.  e|e„|p,+3  (/?AiH,e,)+ ut^ 

^e.  e|ei.|P,+6iiH,e,  +  7  aq 
W.  e|e„|P,+€a  H,  0,+7  aq 


674.  AjIFBlTHALmi 

675.  Bpembxte 

676.  BoBiOKm 


(6)  a»tio£6r(]ft«,R),(P,l«)=3  :  2. 


(Xl,Ca7P«+7fi 

3kl»P«+16fi 

0Pe,Oa«)»P»+16a 


(ea,/?Al)„e.ie..|P4+7aq 
/?Al|.e.ie.,|P4+16aq 
(€fa,  /3Fe),.  eje,o|P4+ 16  aq 


a  PH06PHATB8  OB  ABSKHAnS  OOMBOnD  WXIH  SULPHAXBa 


680.  Dtasoghitb 

681.  Pimom 

682.  BlUDABTm 

683.  LiHDAOEram 

684  SVAHBBBaiKB 
686.  FlOINITB 


686.  BiKDHmaxB 


P,B.Fe,fi 
2a,9,9e,lt 

1b,  3,  On,  if],  d 
1^,S,Sl,Ca,fra»A 
1^,  S,  i*e,  ftn,  ]S[ 


D.  ANTEMONAIBBi 


,l>b,fl 


In  the  preoediiig  formuUui  the  yalue  of  Q  may  be  learned  ftom  the  oomsponding  fonmda  fa 
the  other  ocdiimn.    In  many  of  the  phosphates  of  copper  the  member  n  Ou  £t  is  made  an  i 
floiy,  aa  done  bj  Bammelsberg  and  others. 


616.  BTBROORITB.  Steroorite  ^erapa(^  Q.  J.  Oh.  Soa,  1849.  Mlcrocosmic  Salt   liTatiTeSalt 

of  Phosphorus. 

In  crystalline  masses  and  nodules.  G.=1'6161.  Lustre  vitreous.  Color 
white,  stained  jellowish-brown.  Transparent.  Fragile.  Not  eflBiorescent 
Easily  soluble  in  hot  and  cold  water. 

Oomp^^fraKH«Ol^+9d=Phosphorio add 3406,  ammonia  12*40,  soda  14*92,  water  38-63= 
100.    Amajsis  by  T.  J.  Herapath  (L  a) : 


1^  34-326 


Am.  7-680 


]^a  16-762 


ti  42*248=100. 


Mixed  with  abtrat  9  p.  a  of  imparities,  consisting  of  organic  matters  along  with  chlorid  of 
sodinm,  carbonate  of  lime,  carbonate  of  magnesia,  phosphate  of  lime,  sand,  eta 

Pjrr.,  etc — B.B.  hitumesces,  blackens,  and  gives  off  water  and  ammonia,  colors  the  flame  mo^ 
mentarilj  a  faint  green,  and  ftises  to  a  transparent  colorless  g^s,  soluble  in  boiling  water. 

Obs. — ^Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  AfHca,  and  named  from 
the  Latin  skrcua^  ckmg. 

This  species  is  identical  with  the  SaU  of  PhiMphorus^  used  as  a  flux  in  blowpipe  analysis. 


61d.  BTUUVITJU.    StruTit  XTlex,  (Eff.  Ak.  Stodch.,  1846,  ill  32,  Ann.  Oh.  Pharm.,  lx?L  41 
Onamte  K  F,  Teachmnacher,  PhiL  Mag.,  HI.  xxviii.  646,  1846. 


Digitized  by  VjOOQIC 


&SS 


OZTGBK  OOlCFOirBrPS. 


Orthorhombic.    Hemihedral,  two  opposite  sides  having  italike  planes 
^^I^10^  42',  (?  A  1-1=132°  S2';  a  :b  :  c=l-0900:  1  :  1-2283.    Ob 
served  planes  as  in  the  annexed  figore. 


O  A  l-t=138°  2S 
O  A  ft=151  25 
0  A  irl=9Q 


ir2  A  i-5,  ov.  i4,=63^  8' 
1-1 A  1-i,  ov.  Oy=96  60 
i-i  A  i-t,  ov.  i-i,=57  10 


bat  slightly  soluble. 


Cleavage:    O,  perfect.     Twins:    composition-face 

H.=2.  G.=l-66-l-7.  Color  slightly  yellow- 
ish to  brown ;  white.  Lustre  vitreous.  Translu- 
cent ;  sometimes  opaque.  Brittle.    Tasteless,  being 


Oomp.—NH^O&g' 1^+12  fi=Fli08phoric  add  29*0,  magnesia  16-8,  ammonia  10-6,  water  44*1 
=10a    Ulez  obtained  (Jahrb.  Min.  1801,  51): 


28-56 


13-46 


3-06 


An 
1*12 


Am.fi 
68*76 


Pjrr*)  eta — In  the  closed  tube  gives  off  water  and  ammonia  and  becomes  opaque.  B.B.  colon 
the  flame  green,  and  fuses  easily  to  an  enamel,  which,  heated  with  cobalt  solution,  assumes  a 
beautiful  purple  ocdor.    Soluble  in  adds. 

Obs.— Found  in  guano  fi*om  Saldanha  Bay,  coast  of  AfKca,  imbedded  in  patdies  of  crystals ; 
also  under  an  old  diurch  in  Hamburg,  where  quantities  of  cattle  dung  existed  in  the  soil  above 
a  bed  of  peat  which  contained  the  crystals.  This  salt  forms  when  a  tribasic  phosphate  and  a 
salt  of  ammonia  are  dissolved  together,  and  a  salt  of  magnesia  is  added  to  the  mixture. 

The  dimensions  of  the  crystals  are  nearly  those  of  barytes  if  1-1  be  taken  as  }-i 

Named  after  the  Eussian  statesman  v.  Struve. 


617.  HAIDINOBBITB.    Turner  Edinh.  J.  Sd.,  iii  303,  1826. 

Orthorhombic.     /A  7=100°  (80°  over  i-i),  0  A  1-1=14:8°  16' ;  a  :  J  :  c 
=0*595  :  1  :  1*1918.    Observed  planes:  vertical,  /,  i-t,  i-i;  domes, ^,  24, 


459 


f-?,  1-i;  octahedral,  4-2,  |-f.  i-t  A  f-i,  top, =146°  63', 
U  A  l-i=126°  58',  7a  ^-1=140%  /A  i.J=130°.  Cleav- 
age: i-i  highly  perfect.  Mostly  in  minute  crystals  aggre- 
gated into  botryoidal  forms  and  drusy  crusts. 

H.=l*5-2-5.  Q.=2*848.  Lustre  vitreous.  Streak 
white.  Color  white.  Transparent — ^translucent.  Seo- 
tile ;  thin  laminae  slightly  flexible. 

Oomp.— ()Oa-hi^' Is +8  £[= Arsenic  add  68*1,  lime  28*3,  watsr 
13*6=:  100.    Turner  (L  c.)  obtained,  arsenate  of  lime  85*681,  and  water 
14*319.    Dissolves  easily  in  nitric  add. 
Pyr.— B.B.  IDco  pharmacolite. 

Obs. — Supposed  to  be  from  Baden  or  Joachimsthal,  according  to  B.  P.  Greg,  Jr.,  whose  cabi- 
Mt  contained  tiie  only  spedmen  that  has  been  obseryed ;  probably  the  latter  plaoe,  according  te 
Vo^  (Min.  Joach^  186).    It  is  associated  with  pharmacolitOb 
Named  after  W.  Haidinger. 


'^^>^ 


618.  BRU8HZTB.     O.  K  Moore,  Proa  Acad.  (M^  iii  167,  186i,  Am.  J.  ScL,  IL  zzziz.  186ft. 

Monoclinic.     (7=62^  45',  /A  7=142**  26';  a  :  i  :  c=0-5396  : 1 :  2-614 
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/  A  i4=108^  4r,  1  A  t4=101^  40',  1  A  1=156^  46'  (156^  20' 
by  approximate  measurement),  -1  A  -1  (miobserved  planes)  = 
164°  22',  angle  between  edge  y //  and  lines  of  cross  deavage 
d  (=0  on  orthodiagonal  section  or  plane  i4)  117°— 117^°, 
and  between  same  edge  ///  and  edge  1/1  (=i-i  on  l-i)= 
95°.-96i° ;  whence  0  A  l-i=about  147°  30',  Dana.  Cleavage  :* 
clinodiagonal,  perfect  and  pearly;  O  (parallel  to  d)  perfect, 
crystals  often  breaking  transversely  along  this  plane.  Crys- 
tals small  and  slender.  Also  concretionary  massive,  consisting 
of  lamellar  individuals,  and  having  pearly  cleavages. 

H.=2— 2*5.  G.=2-208.  Lustre  of  i-i  pearly,  elsewhere 
vitreous,  and  in  part  splendent ;  when  massive,  earthy,  or  more 
or  less  resinous.  Colorless  to  pale  yellowish.  Transparent- 
translucent. 


460 


Comp.— (}Ca+ifi)'1^+4£[,  or,  of  the  general  formula,  ^'j^+aq. 
(Lc);  3,  Julien  (ilx,  zL  879): 


Analyses:  1,  2,  Mooie 


P 

Oa 

AvesL 

41-60 

32-66 

u 

41-32 

82-73 

Sombrero 

39-96 

3211 

26-83=100-48  Moore. 
26-40=100-45  Moore. 
25-96,  Xl,  aPe  0-33,  S  0-78,  hygrosa  1-23=100-36  Jnlien. 

"Pjr^  etOi — ^Heated  In  a  closed  tube  whitens,  and  at  an  incipient  red  heat  gires  ofif  water.  6.E 
m  the  platinum  forceps  fases  easily  with  intumescence,  ting^g  the  &une  green ;  the  buttoc 
crystaUine  with  briUiant  fkoets  on  cooling.  Dissolves  readily  in  dilute  nitric  and  muriatic 
acids. 

Obs. — Occurs  on  the  rock  guano  of  Ayes  Island  and  Sombrero  in  the  Oaribbean  Sea,  in  groups 
and  crusts  consisting  of  delicate  and  mostly  transparent  crystals.    Named  after  Gt.  J.  Brushy 

The  species  may  be  regarded  as  isomorphous  with  vivianUe;  2a:h  :  ^  c  of  brushite  equalling 
10792  :  1  :  1-807,  which  is  very  near  the  ratio  in  viyianite  given  on  page  657.  The  two  agree  in 
formula,  except  that  one  has  4£[  and  the  other  StL  It  is  isomorphous  also  with  pharmacolite 
if  the  prism  /(142''  26')  be  regarded  as  corresponding  to  f-2  of  the  latter,  the  angle  of  which  is 
141*  s\ 


619.  MSTABRUSHITB.    A.  A,  Mien,  Am.  J.  Sol,  IL  xL  871,  1866.    Zeugite  JuHmfib^ 
p.  373.    Omithite  Jtdim,  ib.,  p.  877. 


Monoclinic,  with  pearly  clinodiagonal  cleavage,  as  in  brushite. 
ring  planes,  the  clinodiagonal  i-i,  with  the 
two  oi-thodiagonal  i4  and  -1-i,  giving  the 
section  in  the  annexed  figure.  Crystals  usu- 
ally having  i-i  broad  and  even,  but  not  shin- 
ing, and  me  other  planes  deeply  furrowed 
and  rounding  into  one  another,  as  in  fig.  462 ; 
Bometimes  tmn  and  flattened  parallef  to  irt. 
Angle  i-i  A  -1-i  varying,  38^—4:6®,  mostly 
38°— 42°;  and  38°  in  the  best  crystals 
(Dana).     Cleavage :  clinodiagonal  perfect. 

H.  =  2-5-3.  G.  =  2-288,  2356,  2-362. 
Lustre  feeble,  except  on  the  deava^e-face, 
which  is  pearly,  somewhat  resinous  m  frac- 
ture. Color  pale  yellow,  buff,  to  nearly 
white ;  streak  uncolored.  Translucent  to 
transparent.     Brittle. 


Occurs 
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Oomp.—(}Ca+t£[)'1^+8d=Pho6phoTio  acid  41-90,  lime  S5-42,  water  20*68=100;  or  nme 
as  bruahito,  excepting  one  less  of  water.    Analyses :  1,  Jolien  (L  c) ; 

P        tn  Ag      i^Fe     tL        9 

1.(1)42*72    82-98        0*52        0*79    21*83    006,  hygrosa  1*60=  10089  Jaliea 

The  water  iftduded  some  organic  matter. 

P3rr.,  etc.— Same  as  for  brushite. 

Obs. — From  Sombrero,  coating  cavities  in  guano  and  tbe  coral  rock  altered  hj  filtratiotis  froa 
the  overlying  guano.    Crystals  sometimes  1  inch  long  and  i  inch  broad. 

This  compound,  as  JuUen  states,  has  been  recognised  as  an  artificial  salt  by  Baewsky  and  BensoHus 

Alt.— The  crystals  of  metabrushite  from  Sombrero  are  often  hollow  £com  the  removal  of  the 
interior,  and  otherwise  altered.    Julien  describes  the  following  varieties: 

1.  H.=3'25.  G.=2*971.  The  crust  of  the  hollow  crystals  thin,  and  surfaces  within  and  with- 
out often  coated  by  minute  rhombs  of  caldte;  the  zeugite  of  Julien.  2.  Crust  rather  thicker, 
without  a  glittering  surface  of  caldte  rhombs.  8.  G. =2-988—3*030 ;  in  narrow  blades  sometimes 
an  inch  long ;  the  crust  thick,  the  crystals  being  nearly  or  quite  solid. 

4.  OmUhite  of  Julien,  from  Sombrero  (1-  a,  p.  877),  appears  also  to  be  altered  metabrushite^  its 
crystals  presenting  the  same  forms  and  habit,  but  usually  quite  small  and  very  thin  parallel  to  the 
orthodiagonal;  also  sometimes  thin  parallel  to  the  clinodiagona],  and  acute  rhombic  in  section; 
angle  ui  A  -l-i=about  38° ;  H.=2'6.  The  analysis  given  was  made  on  ooly  one-tenth  of  a  gram, 
and  the  results  are  hence  unavoidably  doubtfbL 

Analyses  of  1,  3,  4,  afforded  Julien  (the  water  Induding  some  organic  matter) : 

1^         Ca       d  ]K(g  9e,£l    5        0  F  KaOl 

Ytct.l.  ZatgHe  (i)^(i'5n  44*21  3*02  3-60    0*66    0*19  0*24  «r.  1-08=99*64  Julien. 

Var.  3.      "             43*24  48-87  3*98  0*«6    1-02    018  1-74  tr.  ?    =99-69  Julien. 

Var.4.  OmWiUe    40*14  46*77  9-46  4-62     —  —     =99-98  Julian. 

In  1,  0.  raj^o  for  1^,  Ca  (impurities  excluded) =2*96  :  1-66 ;  omithite  corresponds  nearly  to  the 
formula  Ca'r  + 2  aq. 

There  occur  also  hemispherical  stellated  groups  of  white  crystals,  as  altered  ornlthite,  whkih 
Kr.  Julien  has  not  analyzed,  but  supposed  to  be  tbe  same  compound  minus  the  water.  One 
crystal  of  the  so-called  omithite  examined  by  the  author  had  on  its  edges  and  surface  micrcscopio 
tuits  of  adcular  crystals. 

EpiglavbiU  and  crystallized  OksubapaHie  of  Shepard  (Am.  J.  ScL,  IL  xxil  96,  1866).  One  or  the 
other  of  Uiese  may  be  metabrushite  or  brushite.  Glaubapatite  has  already  been  remarked  upon 
on  page  636.  It  may  be  added  that  there  is  further  proof  thai  no  such  guano  compound  exists 
(combination  of  sulphate  of  soda  and  phosphate  of  lime)  in  that  A.  A.  Julien  has  found  no  evidence 
of  it  in  his  investigations.  His  results  suggest  that  Shepard's  soda  may  have  come  from  common 
salt  present,  and  his  sulphuric  add  fh>m  sulphate  of  lime. 

Epiglaubite  is  described  as  occurring  in  "  small  aggregates  or  interlaced  masses  of  minute  semi- 
transparent  cmtals  of  a  shining  vitreous  lustre,  which  are  always  implanted  on  druses  of  glaub- 
apatite, with  H.=about  2-6,"  and  as  being  "  a  largely  hydrate  phosphate,  chieflv  of  lime,  and  may 
ako  contain  magnesia  and  soda."  It  is  not  impossible  that  the  mineral  is  metabrushite,  although 
some  characters  are  inconsistent  with  such  a  condusion.  If  so,  the  name  ^iglaubiU  (meanmg 
occurring  imphmted  on  glaubapatite)  is  inapplicable,  and  should  be  rejected. 

620.  PBARMAOOIilTil.  Arseniksaurer  Ealk  (von  Wittidien)  Sdb,  Sdierer^s  J.,  iv.  637, 
1800.  Pharmakolit  Karsten^  Tab.,  76,  1800.  Arsenikbliithe  Wenk,  pt  Arseniate  of  lime. 
Chaux  arseniate  JPV-.  Picropharmaoolit  Stromeyer^  Gilb.  Ann.,  IxL  186,  1819.  Arsemdta 
AtfdL,  lOn.,  IL  698,  1882. 

463  Monoclinic.    /A  /=lir  6',  i-2  A  i-2-=141*'  8', 

t-i  A  i-2=109^  26',  U  A  a=90^  1  A  1=117**  24', 
i4  A  1=121**  28',  ii  A  1=95^  46',  i-i,  on  edge 
1/1, =83°  14'.  Cleavage:  t-l  eminent.  One  of 
the  facea  1  often  obliterated  by  the  extension  of 
the  other.  Surfaces  i-i  and  ^2  usually  striated 
pariJlel  to  their  mutual  intersection.  Kareljr  ir 
crystals ;  commonly  in  delicate  silky  fibres  or  acico 


/^ 

/ 

/ 

1 

1 

J^ 

V 

1 

\^ 
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lar  crjsta.lization8,  in  stellated  groaps.    Also  botryoidal  and  stalactitic 
and  sometimes  massive. 

H.=2—2'5.  G.= 2*64:— 2-73.  Lustre  vitreous ;  on  i-i  inclining  to  pearly. 
Color  white  or  grayish ;  frequently  tinged  red  by  arsenate  of  cobdt.  Streak 
white.     Translucent — opaque.     Fracture  uneven.     Thin  laminse  flexible. 

Oomp*^}  Ca+i  fi)*  ^8+5  S[=Ar8enic  add  51-1,  lime  24*9,  water  24-0=rlOO.  AnalyBos:  1, 
Ehproth  (Beitr.,  iil  277);  2,  Jobo  (Ch.  IJnters.,  iL  221);  3,  Bammolfiberg  (Pogg.,  IziL  160): 


la 

da 

fi 

1.  Wittichen 

2.  Andreaabeig 

3.  Gliicksbrann 

60-54 
46-68 
61-68 

2600 
27-28 
23*69 

24-46-100  Klaproth. 

23-86=96-82  John. 

28-40,  Co,  Fe  1-43=100  Bamin. 

The  cobalt  in  the  laat  la  attributed  to  a  mixture  with  cobalt  bloom.  Turner  obtained  for  a 
specimen  of  unknown  locality  (Brewst  J.,  iii  306)  Arsenate  of  lime  79-01,  water  20-99=100. 
The  name  arsenicUe  is  applied  hj  Bendant  to  the  mineral  analysed  by  John  on  the  ground  of  the 
analysis  alone. 

Fyr.,  ^tc — ^In  the  closed  tube  yields  water  and  becomes  opaque.  B.B.  in  O.F.  fVises  with 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  On  charcoal  in  B.F. 
gives  arsenical  fomes,  and  fUses  to  a  semi-transparent  globule,  sometimes  tinged  blue  fVom  traoes 
of  cobalt.  The  ignited  mineral  reacts  alkaline  to  test  paper.  Insoluble  in  water,  but  readily 
soluble  in  adds. 

Obs. — ^Found  with  arsenical  ores  of  cobalt  and  silver.  Has  been  found  at  Wittichen,  Baden,  in 
crystals ;  at  8t  Marie  auz  Mines  in  the  Vosges,  in  botryoidal  or  globular  groups ;  at  Audreas- 
berg  in  the  Hans,  and  at  lEUechelsdorf  and  Bieber  in  Hessia;  at  Gliickabrunn  in  Thuringia;  at 
Joachimsthal  in  Bohemia. 

This  species  was  named,  in  allusion  to  its  containing  arsenic,  fVom  ^a^/iavov,  poison. 

Viewing  the  form  as  above,  it  is  remotely  homoeomorphous  with  cobalt  bloom  and  yivianite. 

620 A.  Pieropharmacoiiie  of  Stromeyer,  from  Biechelsdorf  (L  c.),  contains  Arsenic  add  46*97, 
lime  24-66.  magnesia  3-22,  ozyd  of  cobalt  1*00,  water  23-98=99-82,  affording  the  formula 
(Oa,  ttg)*  As*-i-12  £[,  Ramm. ;  but  it  is  probably  impure  pharmacolite.  The  prefix  picrOt  (torn 
vMf>«(,  iiUer,  alludes  to  the  magnesia  present 

621.  OHUROHCTB.  A  new  British  mhieral  containmg  cerium  A  R  Churchy  Ch.  News,  xiL 
121, 1866.  Churchite  a  0.  WilUams,  ib.  183.  Hydrated  Cerous  Phosphate  Church,  J.  Ch.  Soc, 
HiiL  269,  1866. 

Monoclinic  ?  In  fan-like  aggregations  of  minute  crystals.  Cleavage 
perfect  in  one  direction  (the  dinodiagonal?) ;  also  radiated  columnar. 

H.=3.  G.=3'14?  Lustre  vitreous;  pearly  on  cleavage  plane;  color 
pale  smoke-graVy  tinged  with  flesh-red.  Streak  white.  Transparent  to 
translucent    fracture  conchoidaL    Doubly  refracting. 

Oomp.— 0.  ratio  for  lt.P,fi=8  :  5  :  4;  (H'e-hiCa)*  P+4fi=Phosphorio  add  21-78,  oeria 
32*73,  lime  647,  water  14*07 =10a  AmOyais  •  Church  (J.  Oh.  Soo,  IL liL  262) : 

28*48  61*87  6*42  14*93=100-70  Churdi. 

Pirr.,  etc.-— B.B.  in  tube  yields  acid  water,  becoming  opaque.  In  outer  flame  becomes  reddisli, 
and  difficuHlj  soluble.  With  borax  in  outer  flame  given  a  bead  which  is  orange-yellow  and  opaline 
while  hot,  and  colorless  or  slightly  amethystine  when  cold. 

Obs.— Occurs  at  Oomwall,  in  a  copper  lode,  as  a  coating  iV  of  an  inch  thick  on  quartz  and 
argillaceous  schist  0.  G.  Williams  (L  c.)  has  preyed  churohite  to  contain  didymium.  Church 
9btained  a  trace  of  fluorina  Gleayage  takes  place  paraUel  to  a  rhombic  pJane,  which  Ma8kelyn« 
Mdls  the  btuat  plane. 

Named  after  ProU  A.  H  Churdi,  of  Cirencester,  Eng 
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622.  BCSRNBSITB.    HfiniesSt  BaitL,  Yerh.  G.  BeiohB.,  41,  IWO,  Ber.  Ak.  Wien,  zi  IS 

186a 

MoDoclinia  Cleavage  eminent  in  one  direction,  like  talc  Ako  colma 
aar;  Btellar-foliated. 

H.=0-5— 1.  G.=2-474.  Cleavage  pearly.  Color  snow-wliite.  Folia 
transparent,  flexible. 

Oomp.^ftg'  28+ 8  fi= Arsenic  add  46*6,  magnesia  24*3,  water  29*1=100,  analogous  to  viTiMip 
ite^   Analysis :  v.  Hauer  (1.  o.): 

Is  46  33  Ikg  24-64  fi  20«7=:99-94. 

P3rr.,  etc.— In  a  glass  tabe  gives  much  water.  B.B.  fhses  easflj,  and  on  cfaaiooal  affords  th« 
odor  of  arsema    Insoluble  in  water  and  easily  solnble  in  adds. 

Obs.— First  distinguiivhed  by  Kenngoit  in  minerals  from  the  Bannat  (vidnity  either  of  GDkknra 
or  Orawitza)  in  the  Imperial  Mineral  Cabinet  at  Vienna.  Oocurs  in  a  coarsely  granular  caK 
dtOf  containing  also  some  garnets^ 

Named  after  Dr.  Homea. 

623.  RCBSSLBRXm.    R  Bkun^  Jahresb.  Wett  Gea.  Hanao,  82,  186L 

In  thin  crystalUne  plates,  with  columnar  or  fibrous  structure.  Cleav- 
age apparent  in  one  direction.     Also  in  vermiform  efflorescences. 

H.=2— 3.  G.=  ?  Lustre  vitreous  to  dull.  Colorless  or  whita 
Transparent  to  translucent.    Becomes  opaque  and  dull  on  exposure. 

Oomp.— (} Ag +^ fi)* £&+ 12 fi= Arsenic  add  89*65,  magnesia  1380,  water 46*55.  Ana^y^i 
byDelfb(Lc.): 

Is  4016  iig  14-22  Ce  «r.  fi  46-62 

P3n^.,  etc.~B.6.  fuses  to  a  white  enamel,  and  in  a  dosed  tube  gives  water.  On  diarcoal  gifBS 
arsenical  fumes.    Soluble  in  muriatic  add. 

Obs. — Occurs  in  the  Kupferschiefer,  at  Bieber,  with  pharmaoolite  and  eiythrite. 

Named  after  Dr.  0.  Bossier  of  Hanan. 

A  mineral  in  monodinio  crystals  oocurs  U  Joachimftbal  and  Kremnits.  whidi,  according  to 
fiidiermak  (Anzeig.  Ak.  Wien,  1867,  218),  luu-  ths  composition  (}  Ag+i  fi)^  As+8  ^  and  wfaidi 
s  probably  roesslerlte. 

624.  VXVlANrrE.  Bloa  JSn^ord,  Natnrligit  fi^rlinerblatt,  Galx  Martis  phlogiaco  Joncta,  eta, 
OronsL  182,  1758.  Omruleum  Berolinepee  nati/vm  Bom^  Uthoph.,  i  136, 1772.  Ocre  martiale 
bleue,  Bleu  de  Fmsse  nati^  de  Liale  iiL  295,  1788.  Natnrlidie  Berlinerblan,  Fhosphorsaimr 
Eisen,  Klapr^  Crell's  Ann.,  I  390.  1784.  ^senblan,  Blaueisenerde,  Chmu  Vivianit  (fr.  Com- 
wall)  Werrk,  Leztes  lHu.  Syst,  7817,  41  •  Breith.,  Hofftn.  Min.,  iv.  b,  146,  1817.  Phoephato 
of  Iron,  Blue  Iron  Earth.  Fer  phoaphftt^  Fer  asure,  iV.  Bisenglimmer  Mohs^  Min.,  212,  1824 
Eisen-PhylUt  BreUh.,  Gh&r.,  26,  1823.  Glaukosiderit  Gloehar,  Handb.,  857,  1831.  UuIHcitf 
Thomt.,  lOn.,  L  452,  1336.    >.3glarite  BerOUer,  Ann.  d.  IC,  IIL  xil  808,  : 


Monoclinic.  (7=7i°  25',  I A  /=111°  12',  O  A  14=145**  33',  a:h:e= 
1 '002  : 1 : 1-3843.  Observed  planes:  (?;  vertical,  t^',/,  *4,  W;  dine- 
domes,  ^l,  14;  hemidomes,  ^,  1-^,  2-t,  -1-t;  hemioctahedral,  ^,1,-^^  -1. 

«Al-*=126^4r        1  A  1,  fix)nt,=119^  10'  i4  A  1^=90^0' 

U  A  -l-i=144  20         1  A  l-t=149  35  «  A  t^=164r  14 
U  A  7=145  36             1  A  a=120  25  i  A  i,  front,=140  62 

<^  A  i-3=167  7  14  A  14,  top,=lll  6  Oa  i-i=108  86 
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Surface  iA  emooth,  others  striated.     Cleavage :  i4^  highly  ^M 

perfect :  w  and  i-i  in  traces.  Often  reniform  and  glob- 
ular. Structure  divergent,  fibrous,  or  earthy;  also  in- 
crusting. 

H.=l-5— 2.  G.=2-68— 2-68.  Lustre,  il  pearly  or 
metallic  pearly;  other  faces  vitreous.  Color  white  or 
colorless,  or  neai*ly  so,  when  unaltered;  often  blue  to 
green,  deepening  on  exposure ;  usually  green  when  seen 
perpendicularly  to  the  cleavage -face,  and  blue  trans- 
versely ;  the  two  colors  mingled,  producing  the  ordinary 
dirty  blue  color.  Streak  colorless  to  bluish-white,  soon 
changing  to  indigo-blue ;  color  of  the  dry  powder  often 
liver-orown.  Transparent — ^translucent ;  becoming  opaque 
on  exposure.  Fracture  not  observable.  Thin  laminae 
flexible.    Sectile. 

Oomp.— ]^e'1^+8^=FhoBphorio  acid  28*3,  protoxyd  of  Iron  480,  water  28*7=100,  when 
oolorlesa,  being  isomorphoos  with  erythrite;  but  changes  readily,  owing  to  oxydation  of  the 
Iron ;  analysis  afforded  Rammelsberg  6  (^e"  ?+ 8  fi^ + J'e"  r*+  8  fi). 

Analyses:  1,  Yogel  (Qilb.  Ann.,  liz.  174);  2,  Bammelsberg  (Fogg.,  Ixir.  411);  3,  Stromeyet 
(Unters.,  274);  4,  5,  Bammelsberg  (Fogg.,  Ixiv.  411);  6,  Brandos  (Schw.  J.,  zxzi.  77);  7,  Thomson 
(Mm.,  L  452);  8,  W.  Fisher  (Am.  J.  ScL,  IL  iz.  84);  9,  Bammelsberg  (J.  pr.  Ch.,  Izzzvi  844): 


L  Bodenmais  26*4 

2.  "  29-01 

8.  St  Agnes,  Comwall  31*18 

4.  N.  Jersey,  MullicUe  28-40 

6.  "  "  

6.  HiUentmp  30  32 

.  MtiUieUe  26*06 

8.  DeUware  27*17 

9.  AUentown,  N.  X  28*81 


9e 

11*60 

1206 
12-06 


4*26 


41-0 

35-66 

41-28 

33-91 

33-98 

48-78 

46*31 

44-10 

88-26 


31-0=:98-4  VogeL 
uncL  Bammelsberg. 
27-48=99-89  Stromeyer. 

2^^g  I  Bammelsberg.    G.=2-68. 

25-00,  %  0-7,  Si  0-02=:99-82  Brandei. 
27*14=99  51  Thomson. 
27-95,  Silica  0*10=99-82  Usher. 
28-67 = 100  Bammelsberg.    G.  .-=  2*68. 


Other  analyses,  probably  of  this  species  more  or  less  impure  or  altered,  hare  afforded:  10^ 
Berthier  (Ann.  d.  M.,  xil  808);  11,  Segeth  (J.  pr.  Oh.,  zx.  256) ;  12,  Elaproth  (Beitr.,  iv,  120);  18, 
Berthier  (L  a);  14,  15,  Strave  (Bull  phy8.-math.  Ac  St  Fetersb.,  xi?.  171,  1856);  16,  a  A.  Knrl^ 
banm  (Am.  J.  8d,  XL  xxiil  422): 

P 

10.  AB^yias,  Bhie  Iran  Earth  23*1 

11.  Kertsch,         "  ••      24*95 

12.  Eckartsberg^  "  "     82*0 

13.  Anglar,  AngkuriU  27*3 

14.  Kertsch  29*17 

15.  Bargttis,  eortfty,  Um        19*79 

16.  AllentowQ,  K.  J.,  "  29*65 

The  ang^arite  corresponds  to  the  formula  ]^e^1^+4fi;  it  is  probably  massive  ylvianite. 
A  TiTianite  iVom  New  Zealand  afforded  B.  Fattison  (FhiL  Mag.,  Ill  xx7.  495): 

Fhoi.  iron  62*8,  water  28*4,  organic  matter  2-8,  silica  5*2=99-2. 

Vyr^  etc-^Xn  the  dosed  tube  yields  neutral  water,  whitens,  and  exfoliates.  B.B.  fuses  at 
1-5^  coloring  the  flame  bluish-green,  to  a  grayish-black  magnetic  globule.  With  the  fluxes  reacts 
Vr  iron.    Soluble  in  muriatic  acid. 

Obs«— Occurs  associated  with  pyrrhotite  and  p3rrite  in  copper  and  tin  veins;  sometimes  in 
Barrow  yeins  wi'ii  gc^d,  traversing  gray-wacke ;  both  fKable  and  ciystallized  in  beds  of  clay,  and 
■ometimes  assoonted  with  limonite,  or  bog  iron  ore;  often  in  cavities  of  fossils  or  buried  bonea 

At  St  Agnes  in  Oomwall  transparent  indigo  crystals  have  been  found,  1  in.  in  diameter  and  2  long, 
•n  pyrrhotite ;  at  Wheal  Falmouth,  and  near  St  Just;  in  Devonshire,  near  Tavistock ;  at  Boden 


9e 

n 

fi 

43-0 

32-4,  *1 0-6,  Hn  0-8=99-4  Berthier. 

48-79 

26-26=100  Segeth. 

47*5 

20-0=99-5  Klaproth. 

56-0 

16*5=99-8  Berthier. 

21-34 

21*54 

27-50=99-55  Strove.    a.=2^2. 

33-U 

13-75 

26-10,  iCg  7-37=100-12  Strove. 

18*45 

27-62 

25*60,  Mg  0-08=101*35  Kiirlbattm. 
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nuiis,  and  the  gold  mines  of  Yorospatak  in  Transjlyania,  in  oyetals ;  on  the  promontory  of  EeitBtA 
in  the  Black  Sea,  in  laige  indistinct  cijBtals  in  the  interior  of  shells.  The  earthy  yarietyi  some* 
times  called  blue  iron  ecuih  or  native  JPruasian  blue  (Fer  agure\  occurs  in  Greenland,  Syria,  Oarin- 
thia,  Oomwall,  eta  The  ftiable  vaneties  in  bog  iron  ore  in  several  peat  swamps  in  the  Shetland 
Isles,  at  Ballagh  in  the  Isle  of  ICan,  accompanying  sometimes  the  horns  of  the  elk  and  deer,  and 
near  an  old  slaughter-house  in  Edinburgh.  At  Cransac,  France,  in  crystals  formed  after  tiie 
burning  of  a  coal  mine. 

In  N.  America,  it  occurs  in  N,  Tork^  at  Harlem,  in  crystals  accompanying  stQbite  and  feldspar  in 
fissures  in  gneiss.  In  New  Jersey^  at  Imleytown,  in  dark  blue  crystals ;  at  Allentown,  MonmouUi 
Co.,  in  considerable  abundance,  both  crystallizeo,  in  nodules,  and  earthy,  imbedded  In  bog  iron  ore. 
and  associated  with  days;  at  MuUica  HiU,  Gloucester  Co.  {MulHciie\  in  cylindrical  masses,  con- 
sisting of  divei^nt  fibres  or  adcular  crystals ;  at  Franklin,  occasionally;  it  often  fills  the  interior 
of  belenmites  and  other  fossils  in  the  Ferruginous  sand  formation.  Also  in  Delaware  (see  anaL  8 
above),  4  m.  W.  of  Gantwell^s  Bridge,  and  near  Middletown,  in  Green  sand,  in  fine  large  crystals 
which  are  colorless  when  first  obtained,  evidently,  as  Fisher  observed,  containing  only  protosyd 
of  iron;  near  Gape  Henlopen,  in  Sussex  Go.  In  Maryland^  in  the  north  part  of  Somerset  and 
Worcester  Gos.  In  Virginick,  with  bog  ore  in  Stafford  Co.,  and  8  or  10  m.  from  Falmouth,  with 
gold  and  galenito.    In  Oomada,  with  limonlte  at  Yandreuil,  abundant 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimens  in 
Cornwall  Werner  was  not  aware  of  their  identity  with  Sie  MaueieeiMrde  when  he  gave  the 
name. 

Alt^ — Becomes  altered,  as  above  stated,  through  the  ozydation  of  the  iron,  which  the  analyses 
given  illustrate.  Tschermak  obtained  (Ber.  Ak.  Wien,  zlix.  342)  for  an  altered  vivianite  in  crystals 
from  a  cabinet  in  Vionna»  P  30-5,  Fe  55*0,  iSfa  15,  !&  14-0=101.  G.=2fl6 ;  lustre  metallic-pearly; 
color  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish-brown;  streak  ochre-yellow. 

Beraunite  Breithaupt  (Handb.,  166,  1841,  B.  H.  Ztg.,  1853,  402)  is  of  similar  origin  and  char^ 
acter.  It  occurs  in  small  foliated  and  columnar  aggregations,  with  one  perfect  metallio-peariy 
cleavage,  having  H.=2;  G.=2*878;  color  hyadnth-red  to  reddi^ -brown ;  streak  dirty  yellow. 
Plattner  found  it  to  be  a  hydrous  phosphate  of  sesquiozyd  of  iron.  From  St  Benlgna,  near 
Beraun,  in  Bohemia;  and  reported  also  from  Wheal  Jane,  near  Truro^  England,  by  Greg,  asaod* 
ated  with  pure  and  altered  vivianite. 

626.  STBCPXiBSITZI.    Bymi^eslt  BreUfL^  J.  pr.  Gh.,  x.  501,  1887. 

Monoclinic.  In  fonn  resembling  erythrite.  Cleavage  perfect  parallel 
with  the  clinodiagonal  face.  In  minute  prismatic  crystals;  also  aggre- 
gated. 

H.=2-5,  nearly.  G.= 2*957.  Lustre  of  cleavage-face  pearly ;  elsewhere 
vitreous.  Color  pale  indigo,  inclined  to  celandine-green;  sometimes 
between  leek-  and  mountain-green.  Streak  bluish-white.  Subtransparent 
to  translucent. 

Oomp. — Supposed  to  be  an  arsenate  of  the  protoxyd  of  iron. 

Pyr.,  etc. — ^In  the  closed  tube  yields  much  water;  at  a  high  temperature  some  arsenona  add 
sublimes,  imparting  an  add  reaction  to  the  water,  and  giving  a  black  magnetic  residue.  B3.  in 
the  forceps  infusible,  but  colors  the  outer  flame  light  blue  (arsenic),  and  becomes  blacdc  and 
magnetic.  On  charcoal  gives  a  strong  arsenical  odor.  With  the  fluxes  reacts  for  iron,  and  givofl 
also  traces  of  manganese  and  sulphuric  add  (Plattner). 

According  to  Breithaupt,  when  heated  in  a  glass  tube,  it  turns  brown,  and  loses  26i  p.  &  of 
water.    Plattner  found  24f  p.  o. 

Obs. — Oocurs  at  Lobenstein  in  Yoigtland,  with  spathic  iron. 

626.  BRTTHRITZ].  Eobold-Bliithe  Bruchmann,  Magnah'a,  161,  eta,  1727.  Eobolt  Blomma 
Flos  Ck>baltl  [the  cryst],  Koboltbeslag  [impure  earthy],  Cobalt!  minera  colore  rubro.  eta 
WalLj  Min.,  234,  1747.  Koboltbliite,  Koboltbeschlag,  Ochra  Oobaiti  rubra,  Ortmskdi,  212, 176a 
Kobaltbluthe  Germ.  Cobalt  Bloom,  Bed  Cobalt,  Cobalt  Ochre.  Cobaltum  acido  arsesioo 
mineralisatnm  JSerymann,  Sdagr.,  184,  1782,  Opusc,  IL  44$,  1780  (first  anaL).  Arseniate  of 
Oobalt.  Ck>balt  arseniate  Dr.  Eiythrine  Beud,  Min.,  11  696,  1882.  Bhodolse  Euot^  I  319^ 
1841.  X 

Monoclinic.     ^=70*^  54',  /A  7=111*'  16',  O  A  14=146^  19' ;  a :  6  : « 
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=0-974:7  : 1  : 1'3818.    Observed  planes  as  in  the  annexed  %ure,  togethei 
with  8-t  and  |-i  between  ir4  and  l-i. 


14  A  1=149  12 


i^Ai4=165°5' 
i4  A  i4=137  6 
t-f  A  i^J=130  10 


i4  A  1-1=94^2' 
«  A  1=120  48 
1  A  1=118  24 


465 


Snrfaces  i^  and  1-i  vertically  striated.     Cleavf^e:  i-l 

highly  perfect,  14  and  1-4  indistinct.    Also  in  globnlar 

and  reniform  shapes,  having  a  dmsy  surface  and  a  colum-        ^    <<   ,if{ 

nar  structure ;  sometimes  stellate.    Also  pulverulent  and 

earthy,  incrusting.  i  / 

H.=l-5— 2-5;  the  lowest  on  i-i.    G.=2-948.    Lustre      H  y 

of  i-l  pearly ;  other  faces  adamantine,  inclining  to  vitre-  v_>^ 

ous ;  also  dull  and  earthy.    Color  crimson  and  peach-red,         Schnoebere. 
sometimes  pearl  or  greenish-gray;  red  tints  mcline  to 
blue,  perpendicular  to  cleavage-face.     Streak  a  little  paler  than  the  color , 
the  dry  powder  deep  lavender-blue.     Transparent — subtranslucent.     Frac- 
ture not  observable.    Thin  laminsd  flexible  m  one  direction.     Sectile. 


Var^— 1.  CiTStalliBed  aud  foliated.  2.  Earthy.  The  latter  is  the  earthy  cdbaU  bloom  (Kobalt- 
beachlag  CftrrrLj  Rhodolee  Bitofy 

Comp. — Co"  A8+8  lt=Ar8eDic  add  38'4S,  oxyd  of  cobalt  37-66,  water  24*02;  Co  often  partly 
replaced  by  ]f  e,  Ca,  or  ^l  Analyses :  1,  Bucbolz  (Gtehlen's  J.,  II.  iz.  308) ;  2,  Laugier  (Mem.  d. 
Mus.  delist,  iz.  233);  3,  4,  6,  Kersien  (Pogg.,  Iz.  261);  6,  lindnker  (YogVs  Joach.): 


Is 

Co 

Hi 

te 

da 

fi 

1.  Riechelsdorf 

87 

89 

_ 



22=98  Bucbolz. 

2.  Allemont 

40-0 

20-6 

9-2 

6-6 

^.- 

24-6=99-7  Langier. 

3.  Schneeberg 

88-43 

36-62 

1-01 



24-10=10006  Kersten. 

4. 

88-30 

83-42 

4-01 

24-08=99-81  Kersten. 

6. 

3810 

29-19 

800 

23*90=99-19  Kerston. 

e.  JoaohimBthal 

36-42 

23-76 

11-26 

8-51 

0-42 

23-52,  5  0-86=99-74  Lir 

P3rr.,  etc^In  the  dosed  tube  yields  water  at  a  gentle  heat  and  turns  bluish;  at  a  higher 
heat  gives  ofif  arsenous  add,  which  condenses  in  crystals  on  the  cool  glass,  and  the  residue  has  a 
dark  gray  or  black  color.  B.B.  in  tho  forceps  fUses  at  2  to  a  gray  bead,  and  colors  the  flame 
light  blue  (arsenic).  B.B.  on  charcoal  gives  an  arsenical  odor,  and  fbses  to  a  dark  gray  arsenid, 
which  with  boraz  gives  the  deep  blue  color  characteristic  of  cobalt.  Soluble  in  muriatic  add, 
giving  a  rose-red  solution. 

The  earthy  eobaU  hlcomf  of  a  peach-blossom  color  (kobaltbesdilag),  is  shown  by  Kersten  to  be 
eobalt  bloom,  with  some  free  arsenous  add.    He  obtained: 


Is 

Is 

Co 

*e 

fi 

1.  Schneeberg 

61-00 

19-10 

16-60 

2-10 

11-90=100-70. 

S.  Annaberg 

48-10 

20-00 

18-30 



12-18=98-58, 

with  a  trace  of  nidcd,  lime,  and  sulphuric  add  (Pogg^  Iz.  262). 

Obs^— Occurs  at  Schneeberg  in  Sazony,  in  micaceous  scales,  stellularly  aggregated ;  in  bril* 
liant  specimens,  oondstiug  of  minute  aggregated  crystals,  at  Saalfeld  in  Thuringia ;  also  a« 
Riedielsdorf  in  Uessia;  Wolfach  and  Wittichen  in  Baden;  Modum  in  Norway.  The  earthy 
peach-blossom  varieties  have  been  observed  at  Allemont  in  Dauphiny;  iu  Cornwall,  at  the 
Botallack  mine,  St.  Just,  etc.;  near  Alston  in  Cumberland;  near  Ejllamey  in  Ireland.  Aper> 
lectly  green  variety  occurs  at  Flatten  in  Bohemia,  and  sometimes  red  and  green  tinges  have  ieen 
observed  on  the  same  crystals. 

Erythrite,  when  abundant^  \b  valuable  for  the  manufkoture  of  smalt    Kamed  from  ip^^, 
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626A.  BoBBLim  The  rosdUe  of  Levy  (Ann.  PhiL,  II  flfi 
489,  1824,  and  Ed.  J.  Set.,  ii.  177)  is  probably  a  Ysmetj  ofooball 
bloom ;  and  Eersten  suggests  that  it  may  be  identical  with  the 
variety  in  the  third  of  his  analyses  above,  which  contains  lime 
an  element  detected  by  Children  m  roselite.  The  form  ber% 
given  is  ftom  Levy.  Haidinger  makes  it  a  twin  with  compo«i- 
tion  parallel  to  i-{. 

Orthorhombia  /A/=132'48'.  0  A  1-1=168'  2'.  Cleavage 
distinct  and  brilliant,  parallel  to  t-{.  It  is  deep  rose-red,  with  the 
lustre  vitreous,  and  H.=3. 

Its  only  known  locality  is  at  Schneeberg  in  Saxony,  where  U 
has  boon  found  in  small  quantities  on  quartz.    Named  after  G.  Bose,  of  Berlin. 

626B.  Lavendulan  (Breithaupt,  J.  pr.  Ch.,  z.  505,  1837).  Amorphous,  with  a  greasy  lustre^ 
indining  to  vitreous.  H.=:2'5— 3.  G.=:3'014,  Breithaupt  Color  lavender-blue.  Screak  paler 
blue.    Translucent    Fracture  oonchoidaL 

Contains,  according  to  Platlner.  arsenic^  and  the  oxyds  of  cobalt,  nickel,  and  copper,  with 
water.  «f.  Llndaker  ( Jahrb.  G.  Beichs.,  iv.  555)  found  ozyd  of  copper  as  a  prominent  ingredient 
with  the  others  mentioned.  Fuses  easily  before  the  blowpipe,  coloring  the  flame  deep  blue,  and 
yieldmg  a  globule  which  becomes  crystaliine  on  cooling.  On  charcoal  yields  an  arsenical  odor. 
With  the  fluzes  gives  the  reaction  of  cobalt  Occurs  at  Annaberg  in  Sazouy,  with  cobalt  and 
other  ores,  and  is  a  result  of  their  alteration. 

627.  ANNABERaiTE.  Ochra  Niocoli,  Niccolum  oalciforme^  OrcnsL,  Min.,  218, 1758.  Nickel* 
ocker.  Nickelbluthe.  Nickel  Ochre ;  Nickel  Green ;  Arseniate  of  Nickel  Nickol  Araeoiat^. 
Annabergite  B  db  K^  503,  1852. 

Monoclinic.    In  capillary  crystals ;  also  massive  and  disseminated. 
Soft.     Color  fine  apple-green.    Streak  greenish- white.    Fracture  uneven, 
or  earthy. 

Ooinp.—^'ls+ 8  ]^= Arsenic  add  88*6^  oxyd  of  nickel  37*2,  water  24*2=100.  Analyses :  1, 
Berthier  (Ann.  Ch.  Fhys.,  adlL  52);  2,  Stromeyer  (Schw.  J.,  zxv.  220);  3-6,  Kersten  (Pogg.,  Iz, 
251): 

Is      fri      Co      ^ 

1.  Allemont  36'8      36*2      2*5      25*5=100  Berthier. 

2.  Biechelsdorf      S6-9t    37*36     24-82,  l?e  1-13,  S  0*28=100  Strom. ;  some  do  with  Jn. 

3.  Schneeberg        88*30    8620    1*53    23-91,  l^e  <r. =9994 Kersten. 

4.  "  38-90    35-00     2402,  "  2*21=10013  Kersten. 

6.  '*  37*21    36*10      It.      23  92,  "  MO,  Is  0*62=98-85  Kersten. 

Pyr,,  etc.— In  the  dosed  tube  gives  ofif  water  and  darkens  in  color.  B.B  Aises  easily,  and  on 
diarooal  gives  an  arsenical  odor  and  yields  a  metallic  button,  which  with  borax  g^ass  gives  at 
first  a  cobalt-blue  glass,  and  later  the  violet  to  reddish-brown  color  characteristic  of  nicicel ;  ia 
B.F.  it  becomes  gray  from  reduoed  nidreL    Soluble  in  adds. 

This  spedes  is  probably  isomorphous  with  erythrite. 

Obs. — Occurs  on  smidtite  at  Allemont  in  Dauphiny,  and  is  supposed  to  result  from  the 
decomposition  of  this  ore;  also  at  Kamsdorf,  near  Saalfeld;  at  Annaberg;  at  lUecheladorf;  and 
other  mines  of  nickel  ores.  It  has  been  occasionally  observed  assodated  with  copper  nickd  in 
the  cobalt  mino  at  Oliatham,  Gonnecticut. 

528.  ffydrmts  BilHuic  Anmiaie  of  2fided  and  Oobait  Under  this  name  D.  Forbes  descnbeaCniiL 
Hag.,  lY.  zxv.  1 03)  a  mineral  occurring  in  the  desert  of  Atacama  in  veins  in  a  decomposod  dioryle. 
A  few  yards  below  the  surface  it  passes  into  chloanthite,  from  which  mineral  it  appears  vo  have 
been  derived.  H.=2*5.  G.=3-086.  Structure  fibro-cryBtalline.  Lustre  dull  to  silky  or  resinous 
Color  grayish-white.  Analysis  afforded  Is  4405,  Si  19-71, Co 9^4^ fl[  26-98=99-98  ;  from  whid: 
Forbes  deduces  the  formula  (Si, Ck>)' A8-f8 ^,  which  requires  As  43-89,  Oo^ Si  28*63,  tL  2748 
=100,  making  it  allied  to  pharmacoUte.  B.B.  in  the  dosed  tube  yields  water,  becoming  darker: 
on  diarcoal  fUses  imperfectly,  evdves  arsenic  Aimes,  leaving  metallic  globules  of  an  araenid  of 
nickel  and  cobalt    With  fluxes  gives  reactions  for  nickd  and  cobalt. 

By  regarding  a  portion  of  the  water  basic,  the  mineral  becomes  a  tribasic  sfsenatf  and  tim 
approaches  annabergite.    Kenngott  names  it  IbrieaUe  (Ueb.,  1862->*66^  46, 1868). 
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629.  OAHHHHITJJ.    WasBerbaltige  NIokelozyd-MagnesiA  J.  K  Btrber^  B.  H.  Zi^,  zziL  80^ 

1863.    Oabrerite  Dana, 

Monodinic.  Like  erythrite  in  habit.  Oleava^ :  clinodiagonal  perfoct 
Also  fibrous,  concentric.     Beniform  and  granular. 

H.=2.  G.=2*96.  Lustre  pearly  on  face  of  cleavage;  silky  when 
fibrous.     C)olor  apple-green.    Translucent  to  transparent. 

Oomp.~0.  ratio  for  %  Is,  ^=8  :  5  :  8.  ft'ls+Sl^,  in  which  ft  ooResponds  to  Jn,  do,  Ajg 
in  the  ratio  6  : 1  :  H.    Analjfsis :  Ferber  (L  c.X  having  only  a  small  quantity  at  his  disposal: 

Is  42-37        JTi  30*01        Co4'06        ]i(g  9-29        fi  26*80=101 '53. 

Pjrr.,  eta — In  the  dosed  tube  yields  water  and  becomes  grayish-yellow.  KB.  in  B.F.  iafti^ 
rble :  on  oharooal  gives  arsenical  fUmes. 

Obs« — ^From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  whidi  is  connected  with 
the  mountain  limestone  and  argillaoeoos  schist  Besults  from  the  alteration  of  arsenids  of  nickel 
and  cobalt 

630.  KOmOrrB.    Zinlcarseniat  Otto  KotUg,  X  pr.  Gh.,  zlviiL  188,  1849 ;  Jtfaimumn,  ib.,  2561 

Eottigite  Dana,  Min.,  487,  1850. 

Monoclinicy  and  isomorphous  with  ervthrite,  Naumann.  Massive,  or  in 
crusts,  with  crystalline  surface  and  fiorous  structure.  Oleavage:  dintv 
diagonal  perfect. 

K.=2*5— 3.  6.=3-l.  Lustre  of  surface  of  fracture  silky.  Color  li^ht 
carmine-  and  peach-blossom-red,  of  difierent  shades.  Streak  reddish-whitOi 
Translucent  to  subtranslucent. 

Oomp.— (2n,  Co^  ]fti)*  Ss+ 8  fi,  or  analogous  to  erythrite.   Analysis  by  Kottig  (L  a) : 

Is  [3717]        2n  30-52       Co  6*91        f^  2  00        Oa  <r.        S  23*40=100. 

Pyr.,  etcw — ^In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  faint  crystal- 
line sublimate  of  arsenous  acid.  B.B.  fuses  easily,  coloring  the  flame  blue ;  on  charcoal  in  R.F. 
gives  copious  ftunes  of  arsenic  and  coats  the  coal  with  ozyd  of  sine;  with  soda  the  coating  is 
much  more  marked,  and  is  yellow  while  hot  and  white  on  cooling;  this  moistened  with  cobalt 
solution  and  heated  in  O.F,  assiunes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
oobalt-blue  glass. 

Obs. — Occurs  with  smaltite  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing 
partly  to  the  arsenate  of  cobalt  in  the  mineral 

631.  HURBAXTLITB.  AUuaud,  Vauquelin,  Ann.  Gh.  Fhys.,  ttt.  802, 1825;  AUuaud,  Ann.  d. 
Sd.  Nat,  viiL  349,  1826.  Jhnfr^nay^  Ann.  Oh.  Fhys.,  zlL  338,  1829 ;  Detdoiaeaux  and  Ooaawm, 
ibid.,  m.  lui  293. 

MonocHnic  7 A  /(planes  unob8.)=99°  21' ;  i-2  A  i-2=61** ;  0  A  7=90" 
ir,(?Ai-i(=(7)=90*'  33',  (?  A  l-i=138**  22',  <?  A  3^=122°  53',  C?Af  * 
=174°  2'.  In  small  crystals,  isolated  or  grouped,  the  groups  sometimefc 
mammillary,  or  fascicled  as  in  stilbite.  Cleavage  not  observed.  Also  to  a 
limited  extent  massive,  compact,  scaly,  or  imperfectly  fibrous. 

H.=5.  G.=3*185,  yellow,  aiid  3*198,  reddish,  Damour.  Lustre  vitre- 
ous, somewhat  greasy,  bright.  Color  brownish-orange,  rose-violet,  and 
pale  rose,  nearlv  colorless.  Streak  similar.  Transparent — ^translucent. 
Optically  biaxial ;  axes  very  divergent,  the  plane  orthodiagonnl ;  bisectriji 
positive. 
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Var.  —The  (a)  brown!  jh-orange  or  yellowieh,  {h)  the  rose-yiolet,  and(c)  the  pale  roae,  are  lhiv» 
f  arietieB,  diflfering  somewhat  in  their  crystalline  planes.  The  orange  is  the  most  oommon.  The 
crystals  approach  in  habit  those  of  croooisite,  though  of  very  different  angles. 

Oomp.— O.  ratio  for  tLPy  ti=:l  :  2  :  1;  whence  (Mn,  ^e)*F*  +  5  ^  with  ftn  :  ^e=5 :  1,  or 
better  (fin,  ^e,  ]9[)'P+2  H=Pho8phoric  add  89*1,  protozyd  of  manganese  40%  protozyd  of  iron 
8-8,  water  12*4=100.    ijialyses:  1,  Bufr^noy  (L  &);  2,  3,  4,  Damour  (L  a): 

£[ 
18*00=99-96  Dnflr^noy. 
12*35,  quarta  0*35 =99*9 1  Damour. 
12*00      "      0-50=:99  49  Damour. 
11*60      "      0  80=100*26  Damour. 

Pyr.,  eto« — In  the  dosed  tube  gives  water.  B.B.  (Vises  to  a  reddish-yellow  crystalline  pearl, 
brown  in  the  outer  flame,  then  becomes  black,  and  the  flame  is  colored  green.  Reactions  of  man- 
ganese and  iron.    Easily  soluble  in  adds. 

Obs.— Found  in  cavities  of  triphyline  or  its  altered  form  heterosite,  In  granite,  at  Limoges,  com^ 
mnne  of  Hureauz,  France. 

The  crystals  were  first  examined  by  DufV&ioy  (L  a),  and  afterward  more  completely  by  Des* 
doixeauz(L  a). 

632.  OHONDRARSBNTTIL    Kondroarsenit  IgeUtrdm,  (Etf.  Ak.  Stodch.,  xxiL  3,  186S. 

In  small  grains. 

H.=3.  Color  yellow  to  reddish-yellow.  Translucent.  Brittle.  Frac- 
ture conchoidal. 

Oomp.— An  arsenate  of  manganese.    0.  ratio  for  ft,  Xs,  B=s2  :  2  :  1 ;  whence  fin'Xs+ll  tL 
Analysis :  Xgelstrom  (L  c.) : 

Is  fin  fig  Ca  a 

88-50  51*59  2-05  4*86  7*00,      C  <r.= 99*00  Igelstrom. 

Pyr.,  etc.— KB.  in  tube  decrepitates,  bladcens,  and  gives  neutral  water.    On  charoool  eaa^y 
(hsible  to  a  blade  bead,  not  magnetic ;  in  the  inner  fliune  gives  arsenical  fbmes.    With  boro 
gives  manganese  reaction.    EasQy  and  completely  soluble  in  dUute  muriatic  and  nitric  adds. 
Oba.— Occurs  in  the  Paisberg  mines,  Wermland,  in  veins  of  barite  intorsectixig  hausmannitew 
Named  from  its  similarity  in  occurrence,  color,  and  transparency  to  diondrodite,  while  dilTenqg 
from  it  in  being  an  arsenate. 


633.  TRZOBALOITB.    Tridialdt  ffemu,  J.  pr.  Gh.,  Izziil  212, 185a 

In  radiated  groups,  columnar ;  also  in  dendritic  forms. 
H.=2'5.    Lustre  silky.     Color  verdigris-green. 

Oomp. — Ou'  Is + 5  £L    Analysis  by  Hermann  (L  a) : 

Is  P  Cq  n 

88-78  0*67  44*19  16*41=100. 

Pyr.,  etc. — Heated  decrepitates,  yields  much  water,  and  becomes  daric  brown.  BJB.  on  diar> 
ooal  fbses  in  the  outer  flame  to  a  pearl,  and  in  the  inner  yields  a  bead  of  oopper.  Dissolves 
easi^  in  cold  muriatic  add. 

Obs.— From  the  Turjinsk  copper  mine,  or  Beresovsk,  on  tetrahedrite.    Resembles  tyxolite. 

634.  THROMBOLTTB.    Thrombolith  JBnUlk,  J.  pr.  Ob.,  xr.  821,  1888. 
Amorphous. 
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H.=8— 4.  Q.=3"38— 3-40.  Lustre  vitreous.  Color  emeiald-,  leek-, 
or  dark  green.   Streak  emerald-green.    Opaque.    Fracture  conchoidai. 

Oomp).  — Aooording  to  an  imperfect  analysis  by  Plattner  (L  c)  it  contains : 

P  41-0        Cu  89*2       £[  16*8,  besides  a  small  amount  of  silioa  and  alumina. 

Pyr..  ato.— In  the  dosed  tube  gives  mudi  water  and  turns  black.  B.B.  Aises  easi]y  and  first 
ooloni  the  flame  blue,  like  chlorid  of  copper,  and  later  giyes  a  dark  emerald-green.  On  charcoal 
ftiaes  to  a  blade  globule,  which,  after  long  blowing,  yields  globules  of  copper.  With  the  fluxes 
reacts  for  copper.    With  boric  acid  and  iron  giyes  a  Visible  phosphld  (Plattner). 

Oba«— Found  with  malachite  in  a  flne-grained  limestone  at  Retsbanya,  Hungary. 

636.  UBBTHEMlTJbl.  Oliyenerz  pt  Phosphorkupfererz  pt  Phosphate  of  Copper  pt 
OulTre  phosphate  pt  Octaedrisches  Fhosphorkupfer  Leohh.,  Leonh.  xl  SelVs  Min.  Stud!,  1812. 
Blattrioher  Pseudomalachite  pt  ITautm,,  Handb.,  1088,  1818.  Libethenit  ^et^,  Ohar.,  267, 
1823.    Aph^rdse  Beud^  iL  569, 1832.    Pseudo-libethenit  i^omm.,  Min.  Oh.,  3i4|  1860. 


Orthorhombic.  /A  7=92^  20',  (9  A  l-t=143*>  60' ; 
a  :  b  :  tf=0-7811  :  1  :  1-0416.  Observed  planes  as  in 
the  annexed  figure,  with  also  the  prismatic  planes  i-S. 
1-5  A  1-i,  top,=109**  52',  1  A  1,  ov.  1-?,=118^  12',  adj.,=: 
120*^  66',  ov.  /,=90^  46',  /A  1=135°  23'.  Cleavage : 
diagonal,  vz,  t-i,  very  indistinct.  Also  globular  or  reni- 
form,  and  compact. 

II.=4.  G.=3-6— 3*8.  Lustre  resinous.  Color  olive- 
green,  generally  dark.  Streak  olive-green.  Translucent 
to  subtranslucent.  Fracture  subconchoidal — uneven. 
Brittle. 

Oomp-— Cu*P-|-A,  or  Ou'P+Cuft  (Ramm.)=Pho8phorlo  acid  29%  oxyd  of  copper  66-6, 
water  3-8=100.  Analyses;  1,  Kubn  (Ann.  Gh.  Pharm.,  IL  154);  2, Bergemann (Pogg.,  civ.  190); 
8,  Hermann  (J.  pr.  Gh.,  xxxrii  175);  4,  Chydenius  (Acta  Soc  Sc.  Fenn^  v.  340);  6,  F.  Field 
(Ohem.  Gaz.,  June,  1859);  6,  H.  Muller  (Qu.  J.  Gh.  Soa,  xL  202);  T,  Berthier  (Ann.  d.  M.,  riii 
834);  8,  Bhodius  (Ann.  Gh.  Pharm.,  IziL  371) : 


1.  Libethen,  crysL 

a. 

8.  N.  Tagilsk 

4.  " 

5.  Goquimbo 

6.  Gongo,Afhca 

7.  Libethen 

8.  Bh] 


p 

Ou 

29-44 

66*94 

26-46 

66-29 

28-61 

65-89 

29-48 

64-47 

29-31 

66-42 

(1)  28-89 

66*98 

28-7 

63-9 

28-9 

681 

tL 
405=J00-43  Kuhn. 
4*04,  As  2*80=9909  Bergemaun. 
5-50=100  Hermann. 

3-68,  Is  tr.,  te  177,  0  0*82=100*22  CShydeniuB. 
3-74=99-47  Reld. 
[4*18]=100  Muller. 
7*4=100  Berthier. 
7-3=99-8  Rhodins. 


G.  of  anal  8=3*6— 3*8;  8,  4-27. 

The  analysis  by  Berthier  is  identical  with  Bhodius*s  analysis  of  ehlite=0u*r4-2  d,  and  thi 
mineral  is  caXied  Flseudo4ibeikenik  by  Rammelsberg,  who  writes  the  formula  Ou'r+Cufi+^ 
Beudant  dtes  the  same  analysts  in  connection  with  his  name  Aph^tse. 

Pyr.,  etc. — ^In  the  closed  tube  yields  water  and  turns  black.  B3.  (Vises  at  2  and  colors  the 
flame  emerald-green.  On  charcoal  with  soda  gives  metaUic  copper,  sometimes  also  an  arsenical 
odor.  Fused  with  metaUic  lead  on  charcoal  is  reduced  to  metallic  copper,  with  the  formation  of 
phosphate  c^  lead,  which  treated  in  R,F.  gives  a  crystalline  polyhe^hral  bead  on  cooling.  With 
the  fluxes  reacts  for  copper.    Soluble  in  nitric  add. 

Obs.— Occurs  in  cavities  in  quartz,  assodated  with  dudcopyrite,  at  Libethen,  near  Neusohl,  in 
Hungary ;  at  Bheinbreitenbach  and  Ehl  on  the  fihine ;  at  Hiscbne  Tagilsk  in  the  tJral ;  in  Bolivia, 
fll  A.,  witJi  malachite ;  at  the  Mercedes  mine,  near  Goquimbo,  Ghili,  with  tagilite  and  limonite ' 
also  in  small  quantities  near  Gunnis  Lake  in  Gomwall,  and  near  Bedrnth ;  in  the  Ural. 
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686.  OUVENrra.  Arseniksanres  Kupferen  (fr.  OornwaU)  Klqpr^  tidhitt  Qw,  ^nt  Vt.  Beil, 
Til  160,  1786;  Olivenen  (ft.  Cornwall)  Wenu,  Bergm.  J.,  382,  396, 1789.  Olire  Oopper  On 
Kirwan,  il  151,  1796.  OUve-green  Copper  Ore  Iia8hMgh,BTit  Min.,  L  pL  11,  C  2, 1797,  iL  pL  «^ 
1802.  Cuirre  arseDiat^  en  octaddre  aigiu  Bram^  PhiL  Tr.,  177,  1801.  Phannakocliak.t  pt 
Bxuam.,  ill.  1042,  1818;  OUTenkupfer,  id,  1045;  Pharmacolzit  mL,  1025,  1847.  OliTenite  pt. 
Januaon,  BjbL,  IL  885,  1820;  Zeon^  Oiykt,  283,  1821. 

Orthorhombic.    /A  7=92°  80',  0  A  l-i=144^  W;  a:b:  ^=0-72  : 1 : 
1*0446.     Observed  planes  as  in  the  figure.     1-J  A  1-i,  top, 
=110^  60'  (110°  47',  Descl.),  ir%  A  1-5=124**  36',  UaIL 
^^^^       136®  16'.    Cleavage:  /  and  1-J  in  traces.      Sometimes 
^^*\^\      acicnlar.     Also  globular  and  reniform,  indistinctly  fibrous, 
^        r*N/1      fibres  straight  and  divergent,  rarely  promiscuous;   also 
curved  lamellar  and  granular. 

H.=3.     G. =41— 4-4.     Lustre  adamantine — ^vitreous; 
of  some  fibrous  varieties  pearly.     Color  various  shades  of 
I  j^      olive-green,  passing  into  leek-,  siskin-,  pistachio-,  and  black- 

\|        ^^       ish-green ;  also  liver-  and  wood-brown  ;  sometimes  straw- 
^^^  yellow  and  grayish-white.      Streak  olive-green — brown. 

Subtransparent — opaque.    Fracture,  when  observable,  con- 
choidal — ^uneven.    Brittle.     Optically  like  libethenite,  Descl. 

▼ar. — 1.   Ordmary.    (a)  OrystaUited;  G. =4*37  8,  Cornwall,  Damour;  4-185,  lb.,  HermanD. 

(5)  Fibrtma ;  finely  and  divergently  fibrous,  of  green,  yellow,  brown,  and  gray,  to  white  colora^ 
with  the  surface  sometimes  velvety  or  adcular;  6. =3*9 13,  Hermann;  found  investing  the  com- 
mon variety  or  passing  into  it ;  called  toood-copper  or  wood-araeniaJla  (Holzkupfiren), 

(c)  Earthy ;  nodular  or  massive :  sometimes  soft  enough  to  soil  the  fingers. 

Oomp. — Ou^(As,  r)+]^  or  Ou'(As,  F)+Ou]^  =,  the  arsenic  being  to  the  phosphoric  add  aa 
6  :  1,  Arsenic  add  35*7,  phosphoric  acid  8*7,  ozyd  of  copper  57*4^  water  3*2=100,  and  iaomor- 
phous  with  libethenite.  Analyses:  1,  v.  Kobell  (Pogg.,  zviil  249);  2,  S,  Richardson (ThouL  Min., 
L  614) ;  4,  Hermann  (J.  pr.  Ch.,  zzziii  291);  5,  Damour  (Ann.  Oh.  Phys.,  IIL  ziil  404);  6^  Tbom- 
■011  (Min.,  I  616);  7,  Hermann  (L  a): 

2s       p      Ou      a 

3*50=100  KobelL 
3-0=100  Richardson. 
3*55=100  Richardson. 
4*16=100  Hermann. 
3*72 =98-88  Damour. 
4-41=100  Thomson. 
8-88,  ie  8*64=100  Hermann. 

Pyr.,  eto«— In  the  dosed  tube  gives  water.  B.B.  ftises  at  2,  coloring  the  flame  bluish-green, 
and  on  cooling  the  Aised  mass  appears  crystalliue.  B.B.  on  charcoal  Aises  with  deflagration,  gives 
off  arsenical  fumes,  and  yields  a  metallic  arsenid,  which  with  soda  yields  a  g^bi2e  of  copper. 
With  the  fluxes  reacts  for  oopper.    Soluble  in  nitric  acid. 

Obs. — The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quarts  in  Cornwall, 
at  Wheal  Gorland,  Ting  Tang,  Wheal  Unity,  and  other  mines  near  St  Day;  dso  near  Redruth; 
near  Tavistock,  in  Devonshire;  also  in  itdTerior  specimens  at  Alston  Moor,  in  Cumberland;  at 
Oamsdorf  and  Saalfeld  in  Thuringia ;  the  Tyrol;  the  Bannat;  Siberia;  Chili;  and  other  places. 

The  name  olivonite  alludes  to  the  olive-g^^een  oolor. 
'  None  of  the  mineral  phosphates  or  arsenates  were  distinctively  reoogpaised  in  ancient  minen 
alogy.  The  spedes  containing  copper,  if  observed,  were  left  to  pass  under  the  general  names  of 
chrysocolUi  and  malachites.  In  1747,  Wallerius  has,  besides  Koppair^LaaBur  or  aeurite,  the  twc 
spedes  Copper  Green  (malachite)  and  Copper  Blue  (chrysooolla  and  azurite  in  part),  but  without 
well-defined  limits.  Cronstedt,  in  1758,  describes  the  Mountain  Blue  as  sometimes  impure  (terra 
calcarea  miztaX  and  henoe  effervesdng  with  aqua-fortis.  Fontana,  in  1778,  announced  the  green 
tmrtHmaU  after  an  analysis;  and  Bergmann  in  lus  Sdagraphia,  1782,  recognises  only  carbonati 
sf  oopper,  and  calls  wrongly  the  green  mica  of  Werner  ^780,  and  later  tofiemiU)  a  chiond»    Is 
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1786  Caproth  analysed  an  anenaU^  and  Werner  soon  after  gaye  it  the  name  of  (Xivenerz;  and  in 
Wener'a  system  of  1789  (Bergm.  J.,  382,  1789),  Asurite,  Malachite,  Copper  green  of  compact  tex* 
tare  not  efferreacing  with  adda  (chrTSocoUaX  and  OUyenens,  together  with  a  so-called  Eisensehussig 
Ktipfargrun  (moatlj  earthy  green  carbonate),  were  the  only  speciea.  Karaten'a  Tabellen  of  1800 
oontaina  no  addition  to  the liat  Bnt  in  1801  Boumon  announced,  fh>m  an  analyaia  by  Cheneviz, 
a  second  arsenate^  after?7ard  called  lArooonite;  Vanquelin  a  third,  afterward  named  Chaico' 
phyOUe;  Klaproth  a  fourth,  the  StrahUgea  OUvenerz,  or  Clinodast,  Klaproth  also  published  at 
the  same  time  an  analyaia  of  the  first  phMphaie^  now  called  Paeudiomalachi1e\  besides  one  of  the 
czyohlorid  Ata/oamiief  which  mineral  had  been  brought  from  CSiili  as  copper  aani  between  1780 
and  1790,  and  waa  pronounced  an  ozyd  by  Vauquelin,  and  a  chlorid  by  Karsten  m  his  TabeUan 

Qn8oo. 

637.  ADAMITB.    Adamine  C.  IHedd,  a  E^  Izil  692,  1866. 

Orthorhombic  /A  7=91**  38',  O  A  l-t=148°  40' ;  a  :  &  :  0=0-78547  : 
1 : 1-0271 ;  isoraorphous  with  olivenite.  I A  t-«=161°  43J',  /  A  t-5=161* 
25',  l-i  A  l-t=107f  20',  /A  1=135^  45',  1  A  1,  over  l-t,  =120°  4'.  Clcav- 
age :  l-i  very  distinct. 

H..=3-6.  Q. =4-338.  Lustre  vitreous,  strong.  Color  honey-yellow, 
violet,  Ihe  latter  often  external  only.  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  base,  and  normal  to  i-i ;  angle  in  oil  for  a 
plate  of  violet  variety,  normal  to  the  obtuse  bisectrix,  116°  50'  for  the  red 
rays;  Doscl. 

Oomp«— O.  ratio  for  ft,  Ss,  1^=4  :  5  :  1 ;  2n'  Sa  +  2n  ]9[= Arsenic  add  40%  ozyd  of  sine  66*7, 
water  8-1=100.    But  the  analysis  giyea  1^  fi  instead  of  1  £L    Analysis:  Friedel  (L  a): 

18  39*95        2n  54*32        j'e  1*48        An  fr.        £[  4*66 =100*80. 

It  ia  a  zinc  oliTenite. 

Pjrr.,  etc — Heated  in  a  closed  tube  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  and  poroelanons.  On  charcoal  fuses,  producing  a  coating  of  oxyd  of  dnc^  and  a  feeble  odor 
of  arsenic.  In  a  dosed  tabe  with  soda  and  charcoal  gives  a  ring  of  arsenic.  With  borax  in  0. 
F.  pearl-yellow  while  hot,  colorless  on  cooling.    Easily  soluble  in  dilute  muriatic  add. 

Oba. — ^From  Ghafiarcillo,  Chili,  with  limonite  and  native  silver.    Named  after  Mr.  Adam  of  Paria. 

638.  OOMIOHAIiOITB*    Konichaldt  BrddL  k  Fritssche,  Pogg^  IzzviL  139,  1849. 

Eeniform  and  massive,  reseinbling  malachite. 

H.=4"6.  G.=4'123.  Color  pistachio-ffreen,  inclining  to  emerald-green ; 
Btreak  the  same.    Subtranslncent.    Brittle.    Fracture  splintery. 

Oomp.  -  (On,  Oa)*(l8, 1^)+Cn  l^-^itL,  with  some  vanadic  add  repladng  (?)  part  of  the  phos- 
phoric^ the  copper  and  lime  in  equal  proportions,  the  arsenic  to  the  other  adds  as  2  :  1.  Closely 
aUied  to  olivenite  and  volborthite.    Analysia  by  Fritssche  (L  a) : 

18  30*68        PS'Sl        Vl-78        Cu  81-76        Ca  21-86        fi  6*61. 

Pyr.,  etc— In  the  doaed  tube  decrepitates,  gives  water,  and  turns  blaok.  In  the  forceps  fuses, 
and  colors  the  flame  at  first  emerald-green,  but  after  a  time  light  blue  a^jaoent  to  the  assay.  On 
diarooal  Aiaes  with  deflagration  to  a  red  slag-like  mass,  which  gives  an  alkaline  reaction  to  test 
paper,  and  with  soda  gives  a  globule  of  copper.  On  charooal,  with  salt  of  phosphorus  and 
metallic  lead,  yields  a  g^aaa  which  ia  dark  yellow  whUe  hot  and  dirome-green  on  cooling  (vana- 
dium). 

Oba«— From  Hinijoaa  de  Cordova,  in  Andalusia,  Spain.    Named  firom  ntfta,  UtMf  and  x«^«tf(- 

639.  BATLDONTTB.    A.  E.  Chmek,  J.  Ch.  Soo,  IL  iiL  26R,  1861. 

In  minnte  mammillary  concretions,  with  a  drosy  surface.  Strnotnre 
often  somewhat  reticulatecL 
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H.=4'5.  G.=5"85.  Lustre  Btrong  resinoTig.  Color  grass-men  tc 
blackish-green.  Streak  siskin-  to  apple-green.  Subtranslucent.  Fracture 
subconchoidal)  uneven. 

Oomp.— 0.  ratio  for  ft,  Is,  fi=4  :  6  :  2  nearly;  whence  (l^b,  Cn/ls+S^  with  ^b  :  Cos 
1  :  S;  or  (]^b,da)*A84-Cn]9[4-^  Church, =ArRenic  acid  Zl'%  oxyd  of  copper  32'8^  oxjd  of 
lead  80'7,  -water  4-0=  100.    Analyaie :  Chnrch  (L  a) : 

1b  Ca  th  a 

(})  81-t6        80-88        80*13        4-68,  l^e,  Ca,  and  loss  2*65=100  Chnrch. 

Pyr.,  eto^^RR  gives  off  water  and  becomes  black,  which  latter  reaction  Church  regards  as 
Indicating  that  part  of  the  copper  exists  in  the  mineral  as  hydrate.  On  charcoal  ftises  to  a  bladk 
bead,  de&grates,  giving  off  arsenical  iUmea,  and  leaves  a  white  metallic  bead  of  lead  and  ooppei: 
Witib  borax  in  outer  flame  gives  a  blue  bead.    Difficultly  soluble  in  nitric  add. 

OlMii^-O'30nrs  in  ComwaU.    Named  after  Dr.  John  Bayldon. 

540.  BUOEBOITS.    Enchroit  BreOh^  Char.,  1V2,  266,  1823. 

Orthorhombic.  /A  7=92**  8',  (9  A  1-1=148*  4(y; 
a:b:  (^=0*6088  : 1  :  1*038.  Observed  planes  as  in  the 
annexed  figure.  1-i  A  l-t=117°  20',  i-%  A  l-t=121*  20', 
i-%  A  f  z=132^  24',  a  A  2-t=140°  86*',  2h  A  2<,  ov.  i-t, 
=101°  13'.  Cleavage :  I  and  1-i.  Faces  1-i  vertically 
striated. 

H.=3-6— 4.  G.=3-389.  Lustre  vitreous.  Color 
bright  emerald-  or  leek-green.  Transparent — ^translu- 
cent. Fracture  small  conchoidal — uneven.  Rather 
brittle. 

Oompw^u*  Jui+I  ^  or  Cu'  Jls+Ou  ]9[4-6  1^  (Bamm.)=Arsenic  acid  34*1,  oxyd  of  copper 
47-2,  water  1S'7=100.  Analyses:  1,  Turner  (Edinb.  PhiL  J.,  iv.  801);  2,  8,  Kiihn  (Ann.  Ob 
Fharm.,  11 128);  4,  Wdhler  (ib.,  286): 

1b  (ki  tL 

1.  libethen  33'02       47*86        18*80=09-67  Turner. 

2.  "  34*42        46*97         19'3l=100'70  Kiihn. 

3;        *<  32*42        46-99        19-31,  Oa  1*1 2=99*84  KQhn. 

4.        **  33*22        48-09        18*39=99*70  Wohler. 

Pyr.,  eto«— In  the  dosed  tube  gives  more  water,  but  has  otherwise  the  same  reactions  ai 
oUvenite. 

Obs. — Occurs  in  quartzose  mica  slate  at  Libethen  hi  Hungary,  In  crystals  of  considerable  sim^ 
having  much  resemblance  to  dioptase. 

Named  firom  t^xP^^  beauHfid  color. 

If  the  prism  2-i  were  made  the  fundamental  vertical  prism  in  eudhroite,  then  I A  /  woold  eqiuu 
lOl"*  18',  and  1-i  A  l-i;  top,=87*'  62',  nearly  as  in  wolfhun  and  hopeite.  The  cleavage  is  not  in 
accordance  with  this  view: 

Alt.— Tschermak  suggests  that  olivenite  may  be  euchroite  altered  hy  the  loss  of  water,  h« 
finding  ciystals  of  olivenite  projecting  frcan  the  holes  of  cavernous  euchroite  (Ber.  Ak.  Wien,  M. 
129). 

641.  TAOILXTB.    Tagflitti  (fr.  K.  TagUsk)  Esrmmm,  J.  pr.  CSl,  xzxviL  184, 1846;  (fr.  UDera- 
zeuth)  BreOlL,  B.  H.  Ztg.,  xxiv.  800. 

Monoclinic,  but  like  liroconite  in  habit  of  crystals,  Breith.  Cleavage : 
brachydiagonal,  distinct.  Also  in  reniform  or  spheroidal  concretions. 
Btructure  nbrous ;  also  earthy. 

H.=3— 4.    Q.=about  3*6,  Hermann;  4*076,  Breith.    Lustre  vitreous 
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Color  verdigrifl-  to  emerald-green.    Streak  verdigris-green.    Sabtransln- 
cent     Brittle. 

Oomp.— 0.  ratio  for  1^  P,  fi=4  :  6:3;  whenoe  6u*P4-3fi;  or,  Ou*  P  +  On  ft  +  2  fl 
(IUinm.)=FhoBphoric  acid  21%  ozyd  of  copper  61*8,  water  10*6=100.  Analyses :  1, 2,  Hermann 
a  a);  3,  Field  (Ch.  Gbs.,  Jnne  16,  1869): 


^\/u.  uniB>}  vuuv 
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2.  " 

8.  Ooqnimbo 

26-44 
26*91 
27-42 

61-29 
62-68 
61-70 

10*77,  9e  1*50=100  Hermann. 
10*71=100  Hermann. 
10-26=99*37  Reld. 

Pyr.,  etc. — ^No  blowpipe  characters  are  giyen  1^  Hermann. 

Obs.— Occurs  at  Nisdine  Tagilsk  on  limonite;  at  the  Arme  Hilfo  mine,  ITlIersrenth,  in  minnte 
crystals  and  reniform  groups  or  masses,  on  limonite,  with  quarts;  in  S.  America,  at  the  Mercedes 
mine,  Goquimbo,  fibrous,  on  limonite. 

Hermann^s  tagilUe  was  in  reniform  concretions,  with  H.=3,  G.=3*6,  and  color  emerald*  to 
mountain-green ;  and  had  the  composition  mentioned.  The  other  characters  in  tiie  above  descrip- 
tion (excepting  the  anal  by  Field)  are  from  Breithaupt.  in  an  aocouat  of  the  Ullersrentii  ore, 
which  he  refers  to  tagUite,  but  which  has  not  been  analyzed,  and  may  or  may  not  be  that  8pecle& 

642.  UROOONTTB.  Octahedral  Arseniate  of  Ck>pper  (fr.  Cornwall)  Boum.,  PhiL  Trans.,  1801 
174^  Bashleigh's  Brit  Min.,  a,  pL  2,  5,  11,  1802.  Linsenera  Wem^  1803,  Lndwig's  Min.,  M 
215,  1804;  Kanten,  Tab.,  64,  1808.  linsenkupfer  Bauam^  Handb.,  1051,  1813.  Lirokon 
malachit  pt.  MOu,  Grundr.,  180,  1822.    Ghalcophadt  Gtocker,  Handb^  859, 1831. 

Monoclinic,  Breith.,  Descl.  /A  /==  74°  21 ',  Descl. ;  470 

72°  22'  B.  &  M. :  71°  69'  Breith.    14  A  1-J=61°  31'  fV 

Descl. ;  60°  40',  B.  &  M.     (7=88°  33'.     Observed  \ 

planes  as  in  the  annexed  figure.     Cleavage  lateral,  I    \         ^* 

but  obtained  with  difficulty.    Rarely  granular.  I  /  \ 

H.=2-2-5.     G.=2-882,  Boumon;  2*926,  Haid.;  / 

2'985,  Hermann ;  2*964,  Damour.     Lustre  vitreous,  I    /         U 

inclining  to  resinous.     Color  and  streak  sky-blue —  [^ 

verdigris-green.     Fracture  imperfectly  conchoidal, 
uneven,    imperfectly  sectile. 

Oomp.-^.  ratio  fr.  anaL  1,  8,  4,  for  ft,  £l,  (Is,  ^\  fi=4  :  2  :  5  :  12;  whence  Cn"  (Xs,  1^)+ 
(i  du'-Hi  3^^!)  !^'+9  ^  if  the  alumina  and  a  fourth  of  the  copper  may  be  in  the  state  of  hydrate. 
It  is  closely  parallel  with  that  of  pseudomalaobite,  the  second  member  corresponding  in  oxygen 
Co  Cu'  d',  or  3  ([u  IQL  As  the  0.  ratio  for  bases  and  acid  is  6  :  5,  the  formula  might  be  written 
(}0u'+i^)'(A8,  f)+l2  tL  Analyses:  1,  T.  Wachtmeister  (Ak.  H.  Btockh.,  80,  1832);  2, 
Hermann  (J.  pr.  Ch.,  zxxiil  296) ;  3,  4^  Damour  (Ann.  Gh.  Phys.,  IIL  xiii.  404): 

Is       P         Xl       Cu        fi 

1.  Gomwall  20*79    3-61      8*03    3519    22*24,  l^e  3*41,  Si  404,  gangne  2-95=100*26  W. 

2.  '*  2805    3-78     10*85    36-38    25*01,  9e  0-98=100  Hermann. 
a.        *«  22-22    8*49      968     8718     25*49=98*06  Damour. 

4.        "  23-40    3-24    1009    37*40     25*44=98*47  Damour. 

Pyr.,  eta — ^In  the  closed  tube  gives  much  water  and  turns  oliye>green.  B.B.  cracks  open, 
but  does  not  decrepitate;  fiises  less  readily  than  oliyenite  to  a  dark  gray  slag ;  on  charcoal  cracks 
open,  deflagrates,  and  gives  reactions  like  olivenite.    Soluble  in  nitric  add. 

Obs«— Crystals  oooasionaOy  an  inch  in  diameter;  usually  quite  small.  With  various  ores  of 
copper,  p^te,  and  quartz,  at  Wheal  Oorland,  Wheal  Muttrell,  and  Wheal  Unity,  in  Cornwall; 
also  in  mmnte  oystals  at  Herrengmnd  in  Hungary;  and  in  Yoigtland. 

The  prism  i-2  (which  may  be  taken  as  /)  has  the  front  angle  11 1'  17',  if  calculated  from  /A  i 
=72'  22',  an<3  this  is  near  the  angle  /A  /of  pseudomalachite.  Moreover,  the  fwmnlas  of  the  twc 
are  similar,  as  shown  above. 

Named  from  A<ip^,  paltf  and  «or(4i,  poipdtr. 
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643.  PSZIUDOBffAXiAOHITE.  Phosphonaaren  Enpfer  pi.  Kwnt.,  Klapr.^  N.  Sduift 
Berl.  Ges.  Nat.,  Fr.  iil  804, 1801.  Phosphorkupfer  u2..  Tab.,  64, 97, 1808.  Phosphorkupferen 
F«m.  Goivre  phosphate  J?.,  Tabl.,  02, 1809.  Phosphate  of  Copper.  PseudomalaohitJJaiwm., 
Handb.,  1036, 1818.  Phosphorochalcit  Glocker,  Handb.,  847, 1881.  YpolSime  Beud,,  Tr., 
ii.  570, 1882.  Ehlit,  Pradn^halzit, Breith,  Char., 45, 49, 1882.  iMnnit Bemhardi.  Kupfer- 
diaspoieZ'a^n,  J.  Ch.  Phann.,  IL 125, 1844   Dihydxit  JJerm.,  J.  pr.  Ch.,  xzxrii.  178, 18M. 

Orthorhombic,  hemihedral  (monoclinic  ?).  /  A  7=109°  28',  0  A  1-1= 
146**  18i' ;  a:  b:  c=  ^2:  1:  0-6667.  Observed  planes  as  in  the  annexed 
%ure.  i-2Ai-2=14r4'and88^66',lAl=lir49', 
<fAi-t=166^  34',  li A  1-2=168*  46^  Cleavage: 
iri  imperfect.  Also  reniform  or  massive ;  indistinctly 
fibrous,  and  having  a  drosy  surface. 

H.=4*5— 5.  G.=4— 4*4.  Lustre  adamantine,  in- 
clining to  vitreous.  Color  dark  emerald-,  verdigris-, ' 
or  blackish-green,  often  darker  at  the  surface.  Streak 
green,  a  little  paler  than  the  color.  Translucent — 
subtranslucen  t.  Fracture  small  conchoidal — uneven. 
Brittle. 


Tar.,  Comp. — The  analyBes  vaiy  much,  and  have  been  regarded  hj  Hermann  and  others  as  a- 
dkaiting  that  two  or  three  species  are  here  included ;  but  the  differences  maj  be  onlj  a  eona^ 
quenoe  of  mixture.    The  supposed  species  distinguished  are  as  foUows j 

A.  £hUtA  (and  Prasin)  of  Breithaupt  Formula  Cu»P+3 fi,  or  On"P-l-2 Cu  fi+fi  (RammX--  - 
Phosphoric  add  23'9,  ozjd  of  copper  67*0,  water  V'l=100.  Occurs  cryfltallized ;  also  reniform 
and  botrjoidal,  with  a  radiating  fibrous  structure;  also  massiye.  G.=:3*8— 4'4.  Includes  anal- 
yses 1 — 7,  and  perhaps  others. 

The  name  Fnism  is  used  by  Breithaupt  for  meudomalachite  in  general ;  he  dtes  Berfhier's 
analysis  (No.  8)  of  a  libethen  ore,  and  one  by'Lunn  (p.  66v))  of  a  Bheinbreitenbach  spedmen, 
and  mentions  other  localities  in  Biavaria,  Voigtland,  and  Siberia.  For  his  ehUte  he  gives  Beige- 
mann's  analysis  of  an  £hl  specimen  (No.  5)  which  does  not  differ  essentially  from  BerthiePs. 
According  to  a  recent  analysis  of  the  Ehl  mineral  by  Bergemaun  (Na  6\  it  contains  7  p.  c.  of 
vanadie  add  replacing  part  of  the  phosphoric. 

B.  Dihydriie,  Formula  Cu*P-|-2  fi,  or  Cu'r+2  Cnfi(Ramm),= Phosphoric  add  24*7,  ozjdof 
oopper  69'0,  .water  6*3=100.    Indudes  the  analyses  having  6  to  6*6  p.  c.  of  water. 

G.  Fieudomalachite.  Formula  Cu*  P  +  3  1^,  or  Cu*  P  +  3  Ou  l^L  (BammX=Pho6phorio  add  21*1, 
oxyd  of  copper  70*9,  water  8*0=100.    Indudes  analyses  16-19. 

Nordenakiold  unites  DihydrUt  and  EhUle, 

Analyses :  1,  Hermann  (J.  pr.  Ch.,  zzzvii) ;  2,  Kuhn  (Ann.  Ch.  Pharm.,  zzziv.  218) ;  8,  Berthkf 
(Ann.  cL.M.,  viil);  4,  Nordenskiold  (1.  a);  6,  Bergemann  (Schw.  J.,  liv.  306);  6,  Bexgemana 
(Jahrb.  Min.  1868,  196);  7,  Heddle  (Phil.  Mag.,  lY.  x.  39);  8,  9,  Hermann  (L  a);  10-18,  Nor- 
flenskiold  (L  o.);  14,  AriVedson  (Jahresb.,  iv.  143) ;  16,  Kiihn(La,lv.  124);  16^  17,  Kuhn  (L  a)- 
18,  Bhodius  (Pogg.,  Izil  369);  19,  Ghurdi  (Ch.  News,  z.  217);   20,  Bergemann  (Pqgg;,  dv 

P         Ou  fl 

G.=4*4        24*66  67*26  8*20=100  Hermann. 

2314  66*86  10  00=100  Kuhn. 

24-7  66-8  9-0=100  Berthier. 

a.=4-198     22*51  66*66  9*03,  9e  2*1 1,  0  <r.=100  NndMialL 

24*93  65*99  906=99*98  Bergemann. 

17-89  64-09  8*90,  V  7*84=:99*22  Beraemaim. 

a=r4'26       22-78  68*18  8*61,  quarts  0*48=9»*85HiedlUa^ 

a.=4-26       28-76  68*76  7*60=100  Hermann. 

G.=4*4        26*80  68-21  6*49=100  Hermann. 

6.=4*181    28*00  65*22  7*50,  malachite  4*84  Nord. 

a.=4*07       23-16  64-63  6-84,         "         6*24  NonL 

22*72  6446  6  82,         "        6*76  Nont 

a=4'24      22*89  64*72  6*59,        *'        6*62  Nont 


1.  libethen 

2.  "       fiuuf^ 

3.  *« 

4.  ESd 
6.    " 

6.  " 

7.  OomwBll 

8.  N.  Tagilsk 

9.  *•        DOiydnie 

10.  " 

11.  " 

12.  •• 
IS.          * 
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P  On         fi 

14.  Bheinbieitenlweh  24-70  68-20  S-ST^Od-S?  Arfredion. 

16.  Wnokherg,  KvpfertUatpare  2418  69*61  [6-26]=100Kiihiu 

16.  HixMhberg  20-87  71-78  7-40=100  K&lm. 

17.  Bhcinbxeiteiibaoh  21*52  6874  8*64=98*90 Kahn. 

18.  LilKithen  20-4  70*8  8*4=99 '6  Bhodlna. 

19.  *•  19-63  7116  8*82=99-61  Chuioh. 

2a  Ude  19-89  69-97  8*21,  2b  1*78=99-85  BeigvuumaL 

Eer.  F.  Lnxm  obtamed  f or  aa  ore  from  Bheinbzeitenbach  (Ed.  PhO.  J.,  t.  211,  1821) 
r  21-687,  Ca  62-847, 1^  15-454=99-988,  giying  the  formulA  Ca'P+5  &.  Bat  no  latoranaljst 
hmm  tovoM  ae  maoli  water.    Beadant  cites  this  analysis  under  his  ypdeime, 

Fyr.,  etc — like  libethenite;  some  Tazieties  decrepitate  remarkably  and  yield  a  black 
pfvwrdtx  in  the  dosed  tabe. 

Obs^  -Oocnrs  in  Teins  traTendng  date  at  Yimeberg,  near  Bheinbrdtenbadi,  and  at  Ehl, 
near  Lina,  on  the  Blune,  dong  with  other  copper  ores ;  at  Hirsohbei^  in  Voifftland ;  Libethen 
in  Hangary ;  Nischne  Tagilsk  in  Siberia.  Found  in  Gomwdl,  oonsisung  of  minute  globular  con- 
cretiont.    Also  met  with  in  the  PerkiomAn  mine,  Pa. ;  in  Cabarras  Ca,  K.  C. 

The  phosphates  of  copper  were  indnded  in  the  diveners  and  malachite  of  the  minerdogists 
of  last  century. 

PMudomalaehits  of  Hauamann  is  the  earliest  of  the  names  of  this  species,  and  is  as  short 
and  as  good  as  the  later  PUasphorochakite  of  Glocker.  Ltmnite-waB  substltuteid  by  Bemhardi, 
and  has  been  used  in  some  recent  worka  But  Lunn^s  one  andysis  was  not  made  until  1821, 
and  giyes  a  different  composition  from  that  since  obtained.  It  will  certahily  be  soon  enough 
to  use  his  name  in  mineralogy  when  a  mineral  having  the  composition  he  aniyed  at,  and  thus 
befitting  it,  has  been  identified. 

644.  BRINITE.    EdidL,  Ann.  PhiL,  IL  It.  164^  182& 

In  mammillated  crystalline  groups,  concentric  in  structure  and  fibrous, 
and  rough  from  the  terminations  of  very  minute  crystals ;  the  concentrir 
layers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
direction. 

H.=4-5— 5.  G. =4*043.  Lustre  almost  dull,  slightly  resinous.  Color 
fine  emerald-green,  slightly  inclining  to  grass-green.  Streak  green,  paler 
than  the  color.     Subtranslucent — nearly  opaque.     Brittle. 

Oomp.— Cn*  Ss  +  2  ^  or  Cu'  Jls  +  2  Cu  ]9[  (Bamm.),= Arsenic  add  34'7,  ozyd  of  copper  69  % 
water  6*4=100.    Analysis  (approximative)  by  Turner  (L  a) : 

Is  83-78        Cu69-44        fl  601        511-77=100. 

P5rr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  on  charcoal  emits  arsenical 
IVunes  and  fuses,  giving  an  arsenid,  which  in  O.F.  yields  a  globule  of  copper.  Soluble  in  nitric 
add. 

Obs^-Stated  by  Haidinger  to  come  from  the  CSounty  of  Ijimerick,  Ireland;  but  shown  by 
Church  to  be  a  Cornish  species. 

545.  OORNWALLITB.    Oomwamt  Zippe,  Abb.  d.  Bohm.  Ges.  Prag,  1846. 

Amorphous. 

H.=4-6.  G. =4*160.  Color  emerald-green  to  dark  verdigris-green. 
Fracture  conchoidal. 

Oomp.— On'  2s + 6  It,  or  Cu*  Xs  +  2  On  S+ 3  ^  (Bamm.).  According  to  Lerch,  who  obtained, 
•g  a  mean  of  two  analyses  (1.  a,  Bamm.  Mhi.  Gh,  877) : 

Is  30-22        1^216        Cu  54-66        £[13*02=99^4. 

Pyr.,  etc^In  the  matrass  yields  water.  B.B.  on  charcoal  glveiH  arsenical  Aimes,  and  a  bead 
of  copper  enveloped  in  a  brittle  omst 
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Obfl^^-From  CorDwaD,  oocarring  in  small  botryoidal  or  disfleminated  indiridiuus  on  oiiTenite 
BeaembleB  malsichite,  bat  differs  from  it  in  not  effervescing  with  acids. 

646.  TTROUTE.    Kapferschanm  Wem.,MotSni.  Mln.,  iii  idO,  1816,  Letst  Mln.  Bysl,  19,  80, 

1817.     Kupaphrite  SIup^  Min.,  L  294,  1835.    Tirolit  HaidL^  Handb^  609,  1845. 

Orthorliombic.  Observed  planes :  O^vi^I.  Cleavage :  <?,  perfect  TJbu- 
ally  reniform,  massive ;  structure  radiate  foliaceous,  surface  drusy. 

H.=l— 2.  G. =3-02— 3-098.  Lustre:  (?  pearly ;  other  faces  vitreous. 
Color  pale  apple-green  and  verdigris-green,  inclining  to  sky-blue,  Streak 
a  little  paler.  Translucent — suotranslucent.  Fracture  not  observable. 
Very  sectile.     Thin  laminsB  flexible. 

Oomp.— Ou*l8+9]9[.  or  Cu'2s-f-3  Cal&+ 7  £[  rBamm.),= Arsenic  add  29-2,  oxyd  of  ooppcs 
60*3,  water  20*6 =100,  with  carbonate  of  lime  as  mipurily.  Analysis:  v.  Kobell  (Fogg.,  xriik 
S68): 

Falkenstein,  Tyrol       2s  25*01    On  43*88    617*46    OaC  18-65=100. 

Pyr.,  etc.— In  the  closed  trbe  decrepitates  and  yields  much  water.  B.B.  in  the  forceps  ftisei 
u>  a  steel-gray  globule.  On  charcoal  gives  off  arsenical  flmies,  and  fuses  quietly  without  deflagra- 
tion to  a  slaggy  mass,  which  in  B.F.  yields  globules  of  copper.  Soluble  in  nitric  acid  with  effer- 
vescence.    Soluble  in  ammonia,  yielding  a  blue  solution  and  a  white  residue  of  carbonate  of  lime. 

Obs. — Usually  occurs  in  the  cavities  of  calamine,  calclte,  or  quartz,  accompanied  by  otiier  ores 
of  copper,  appoariug  in  small  aggregated  and  diverging  fibrous  groups  of  a  pale  green  color,  and 
possessing  a  delicate  silky  lustre.  Has  been  observed  in  the  Bannat ;  at  Posing  and  libethen  in 
Hungary;  Nertschinsk  in  Siberia;  Falkenstein  and  Schwatz  in  the  Tyrol ;  Saalfeldin  Thuringia; 
Bie(£elsdorf  in  Hessia;  Schneeberg  in  the  Erzgebirge ;  in  zechstein-dolomite  near  Bieber. 

647.  OUNOOIiASTTB.  Strahliges  OUvenerz  KarsL,  Klapr.,  K.  Schrin;.  Berl  Ges.  Fr.,  ill  298, 
1801.  Cupreous  Arsenate  of  Iron  Bourn.,  FhiL  Trans.,  1801  (with  anaL  by  Gheneviz).  Btrab- 
lenerz  Kwrsien^  Tab.,  64,  9*7, 1808.  Ouivre  arseniate  f§rrifdre  J?!,  TabL,  91, 1809.  StrahleDkupfei 
Ea/usm,,  Handb.,  1050,  1813.  Strahlerz  Wem.  KlmoUas  BreHh.^  Uib.,  1880.  Siderochaldt 
Glocker,  Grundr.,  840,  1831.  Aphan^se  BeuoL,  Tr.,  it  602, 1832.  Aphanesite  Sh^.,  Min.,  1836. 
Abichit  Bemhardi,  Glocker's  Grundr.,  579,  1839. 

Monoclinic.  (7=80^  30',  /a  /, 
front, =56"*,  side,  124^.  Observed 
planes  as  in  the  annexed  figures. 
OA-fi=99°  30',  (?Al-i=12a°  48'. 
Cleavage:  basal,  highly  perfect 
Also  massive,  hemispherical,  or  reni- 
form ;  structure  radiated  fibrous. 

H.  =  2-5  -  3.  Q.  =  419  - 436. 
Lustre:  0  pearly;  elsewhere  vitre- 
ous to  resinous.  Color  internally 
dark  verdigris  -  green  ;  externally 
blackish-blue  green.    Streak  bluish- 
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green.    Subtranslucent.    Not  very  brittle. 

Oomp^Cu'ls+Sfi,  or  Cn'ls+SCnfi  (Ramm.X=  Arsenic  add  30%  oxyd  of  caogw  6S^ 
water  71= 100.  Analyses :  1,  Bammelsberg  (2d  SuppL,  78);  2,  Damour  (Ann.  CJh.  Phys.,  HI 
sui): 

1m       P       On       ti       -Pe 
I.  Oomwall    G.=4-268-4-869    29-71    0*64    60-00    7-64    0-39,  Ct  O'ftO,  ft  1-12=100 
J.        «*  a.=4-312  27-09    1-50    62*80    7-67    049 = 99*44  Damour. 
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Pyr^  etCd— ^me  as  for  oliTenite. 

Ob«<— Oocars  in  Gomwall,  with  other  ores  of  copper,  at  Ting  Tang  mine,  Wheal  Dnity,  and 
^heal  Gorland,  and  at  Bedford  United  Mines,  near  Tayistook.  The  orystals  nsually  present  a 
▼erj  dark  blue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggregated  in  diverg- 
ing grroups.  or  disposed  in  extremely  minute  individuals,  in  cavites  of  quartz;  whence  the  name 
aphanesitej  from  'a^>fti,  unmanifesL    Also  found  in  the  Erzgebiirge. 

Named  dmoelaaiU  in  allusion  to  the  basal  deavage  being  obliquo  to  the  sides  of  the  prism. 

648.  OHALOOPHTIiIflTB.  Guivre  arseniat^  lamelliforme  K,  Tr.,  1801 ;  VattqueHn^  J.  d.  M., 
z.  662,  1801.  Blfittriges  Olivenerz,  Kupferglimmer,  Karst^  Hoff's  Mag.,  I  543,  1801 ;  Ludwig'a 
Werner,  180,  1803.  Copper  Mica  Jameson,  Mia,  1820.  Eupferphyllit  BreiOkj  Ghar.,  42, 1882. 
Ghalkophymt  Breiih.,  Handb.,  149,  1847.    Tamarite  B.  di  J£,  Min.,  1852. 

Ehombohedral.    JR  A  B=6r  48',  (?  A  5=108^  44' j  a=2-6636.    Ob- 
served planes:  B,  2,  0,  -J,  /.    iAi=88^46', 
<?  A  i=  124°  9'.    Usually  in  six-sided  tabular  crys-  *'* 

tals ;  plane  0  sometimes  triangularly  striated. 
Cleavage :  O  highly  perfect.  A£o  foliated  mas- 
Bive.  and  in  druses. 

:Et.=2.     G.=2-4-2-66;  2435,  Cornwall,  Her- 
mann ;  2'659,  ib.,  Damour.     Lustre  :  of  O  pearly ;  of  other  faces  vitreous  or 
Bubadamantine.    Color  emerald-  or  grass-green  to  verdigris-green.    Streak 
somewhat  paler  than  the  color.     Transparent — ^translucent.     Fracture 
scarcely  observable. 

Oomp«— ^'Ss+ia  1^,  or  Cu'Ss+S  On  &+7  ^  from  CheneTiz'sandy8iB,=  Arsenic  add  21*3, 
oxyd  of  copper  68*7,  water  20-0=100.  From  Hermann's  analysis,  On*  As +23  !^= Arsenic  acid 
180,  ozyd  of  copper  49*6,  water  32*4=100.  Analyses:  1,  Chenevix  (PhiL  Trans.,  1801);  2,  Her- 
mann (J.  pr.  Ch.,  zxziiL  294) ;  3,  4,  Damour  (Ann.  Gh.,  Fhys.,  IIL  xiil  404): 

1b         CvL       tL 

1.  Cornwall  21         68         21=100  Ghenevix.       ^ 

2.  "*        a.=2'436      17'61    44*46    3119,  l^e  292,  $1  and  P  3*93=100  Hermann. 
8.        "        G.=2-669       19-86    62*92    23*94,  il  1*80,  P  129=99*30  Damonr. 

4.        "  "  21-27     62-80    22*68,  Si  213,  P  1  •56=99-84  Damour. 

Pyr.,  etc. — In  the  dosed  tuhe  decrepitates,  yields  much  water,  and  gives  a  residno  of  ohve- 
green  scales.    In  other  respects  like  olivenite.    Soluble  in  nitric  acid,  and  in  ammonia. 

Obi.— The  copper  mines  of  Ungtang,  Wheal  Gorland,  and  Wheal  Unity,  near  Redruth,  are  its 
principal  localities  in  Cornwall.  Occurs  also  crystallized  in  iron  ore  at  Sayda  in  Saxony;  in 
minute  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Bannat 

Takmg  i  /?  as  the  fundamental  rhombohedron,  then  M  A  i?=88''  46',  and  a=l*7768. 

AIL— Found  altered  to  chrysooolla. 


649.  BERUNim.    Berlinit  C,  W.  Bhrntkandf  Friv.  contrib.,  dated  Lund,  Dea  9, 186t. 

Compact  massive,  without  a  trace  of  cleavage. 

H.=6.  G.=2*64.  Lustre  vitreous.  Colorless  to  graybh  or  pale  rose- 
red.    Streak  unci)lored.     Translucent.    Fracture  uneven. 

Ooinp* — Si  1^  +  ^  1^,  Blom8trand,=:  Phosphoric  add  66*9,  alnmbia  40*6,  water  8*6  =  100. 
Analysis:  a  W.  Blomstrand  (1-  c:): 

P  (})  64*84  £l  40-27  9e  0*26  £[  4*14=99  61. 

Pyr.,  etc.— BJB.  whitens  without  ftising.  A  deep  blue  color  with  cobalt  Hardlr  attacked  hf 
adds.  Earily  decomposed  on  fusion  with  alkalies,  and  the  resulting  mass  soluble  in  water  witi 
iiTOlutioD  of  much  heat 
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Obfl.— Boiembles  qnartas.    From  the  iron  mine  of  Westana  in  Scania,  Sweden,  where  it'ooocfi 
sparingly  m  quartz,  from  which  it  is  ordinarily  separated  by  a  thin  layer  of  lazolite. 
learned  after  ProC  K.  H.  Berlm,  of  the  Uniyersity  of  Land. 

660.  OATiTiATNITB.     TOaDaina  P2«r.,  zzzvii.  33.    TarqnoiB  pt    OallaiB  Damowr,  a  R,  lix 

986,  1864.    Oallainite  Dama, 

Massive.    Texture  wax-like. 

H.=3-5— 4.  G.=2-50— 2*62.  Color  apple-green  to  emerald- green^ 
spotted  or  lined  with  whitish  and  bluish.     Translucent. 

Oomp.— £l  1^+6  l&=rPho8phorio  add  42*89,  alumina  30*'75,  water  26*86=:  100.  Analyais :  A 
Bamour  (L  a): 

P  £l  Fa  ftn  Ca  H  Sand 

42*68  29*67  1*82  tr,  0*70  28*62  2*10=100-39. 

Pyr.,  etc.— When  heated  yields  water,  and  becomes  opaque,  diocdlate-brown,  and  fHaUe 
B.B.  hifusible. 

Obs.— From  a  Celtic  graye,  near  Man^r  EProek  in  Lockmariaquer,  in  rounded  pieces  fW>m  the 
eijGe  of  a  flax-seed  to  that  of  a  pigeon's  egg,  and  found  in  the  collections  of  the  Pdymathic  Society 
of  Morbihon,  in  western  France. 

Damour  makes  this  mineral  the  cdXUUa  of  PUny,  and  especially  In  view  of  its  green  color.  Bol 
the  callais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  the  cdOaina  (see  p. 
581).  Yet,  as  this  identity  is  not  established,  the  name  callamiie  is  better  than  Pliny*s  name 
unmodified. 

661.  hAZUUTB,  Himmelblau  Fossil  yon  Stoiermark  [Styria]  Widenmannt  Bergm.  J.,  S4«, 
Ap.  1791 ;  Smalteblaue  F.  yon  Yorau,  Schrift  Ges.  K.  Berlm,  iz.  353,  1791;  Naturliche  Smalt; 
Berlinerblau,  Eisenblau  [-Tlyianito];  Bergblan  [=0hry8ocolla] ;  Unachtor  Lasurstein  [=Fals6 
Lapis-Lazuli],  StuisSj  Ehiricht  Kat  Wien,  49, 1793 ;  IiazuUt=Kieselerde +Thonerde  +  Eisenerde, 
Klapr.,  Schrift.  Ges.  N.  BerL,  x.  90,  1792,  Beitr.,  L  197,  1796.  Dichter  blauer  Feldspath  (fr. 
Krieglach,  Styria)  Klapr.,  Beitr.,  i.  14^  1795;  Lazulith  JOapr.,  Beitr.,  iv.  279,  1807.  Blue  Spar, 
Blue  Feldspar.  Wahrsdheinlich  n.  Fobs,  aus  d.  Salzbnrgischen,  Siderit,  v.  MoU,  Jahrb.  B.  EL,  iy. 
71, 1799  (with  bad  anaL  by  Heim);  MoUlt  Raberla,  Handb.,  1804;=:Lazulith  Mohs,  Null  Kab.,  L 
427,  1804.  Blauspath  Wem.  Yoraulite  DelameOi,,  Min.,  1812.  Aaurito  Jameaon,  Mm.,  1  341, 
1816.  Phosphors&ure  Thonerde,  etc.,  I\ich9,  Schw.  J.,  xxiy.  373,  1818.  Elaprothito  BeiuL  Tr., 
464,  1824;  Klaprothine  ui,  iL  676,  1832. 

Monoclinic.  (7=88^  15',  lAl=:9V  30',  (9  A  1-1=139^  45',  Prdfer; 
a:i  :  (?=0-86904  :  1 :  1*0260.     Observed  planes  as  in  the  annexed  figures. 

O  A  -2=111^  37'  O  A  f£=150^  15'  O  A  ^=141^  3' 

0  A  24=120  42i  Oa  1=140  20  2  A  2,  fix)nt,=100  30 

1  A  1,  front,=116  30  Oa  1=129  10  -2  A  -2,  "     =99  40 
0  A  2^=121  15  Oa  /=90  23  24  A  f =141  38 

Twins:  composition-face  i4;  also  (?,  as  in  f.  481.     Geavage:  lateral, 
indistinct.    Also  massive. 

H.=5-6.  G.=3-057,  Fnehs;  3-067-3-121,  Prufer;  3-122,  Smith  & 
Brush.  Lustre  vitreous.  Color  azure-blue ;  commonly  a  fine  deep  blue 
viewed  along  one  axis,  and  a  pale  greenish-blue  along  another.  Streak 
white.  Subtranslucent — opa<^ue.  Iracture  uneven.  JBrittle.  Plane  of 
optical  axes  clinodiagpnal ;  bisectrix  negative  and  inclined  50^  89'  to  a 
normal  to  the  edge  -2/ -2,  and  70^  to  a  normal  to  2-^;  angle  large,  for 
the  red  ray  in  oil  77®  16' ;  Desd. 
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Oomp.— 0.  »tlo  for  t  Xl,  P,  a=l  :8:6:l;  whence  Xl  P  +  lig  ft ;  or5lP+(S[g,  J-e^fl: 
3<>iia,=Pho8phoric add  46%  alumina 840,  magnesia  18%  water  60=  100. 

Analyeea;  1,  Fucha  (Sohwelg.  J.,  xxir.  873);  2,  B.  Braudes  (ib.,  xxx.  385);  8-8,  Bammetoben 
E»ogg.,  IxiT.  360);  9,  1(1,  Smith  k  Brash  (Am.  J.  SoL,  U.  xvi.  870);  11,  Igelstrom  (J.  pr.  CBi! 
»iy.  262,  fr.  <Efr.  Ak.  Stoikh.,  1864);  12,  0.  W.  Biomstraad  (priy.  oontrib,  Dea  9,  1867)^ 


476 


477 


478 


481 


Si         te 


1.  BSdelgraben  41'81 

2.  Krieglach  43*32 

3.  Grata.    a.=8-ll  42-41 

4.  **  *'  4S-84 
6.  "  "  46-99 
e.  Krieglach.    G.=:2-02  40*96 


7. 

8.  **  " 

9.  North  Oarolina 
10. 

11.  Wermland 

12.  Westana 


47-36 
47-73 
43*88 
4416 
47-52 
48-83 


35-78 
84-50 
29-58 
3809 
27-62 
36-22 
3005 
27-48 
31-22 
3217 
82-86 
32*82 


2-64 
0-80 

10-60 
6-69 
6-47 
1-64 
1-89 
1-91 
8-29 
8-0  ;> 

10-66 
7-82 


Mg 

9-34 

13-56 

10-67 

9-00 

11-19 

12-85 

12-20 

1216 

10-06 

10-02 

8-68 

905 


Oa       ft 

6-06, 
0-50, 
6-62: 
5-94: 
6-61: 
6-92: 
6-86= 
6-40i 
6-68, 
6-60, 
5-30, 
5-92, 


0-42 
1-12 
1-44 
2-12 
1-42 
1-66 
4-82 


0-84 


Si  2-1=87-68  Fucha. 
Si  6-6=99*6  Brandes. 
=  100  Rammelsberg: 
=100  Rammelsberg. 
=  100  Rammelsberg; 
=100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
Si  1-07=99-70  Smith  &  Br. 
Si  1-07=100-96  Smith  &  Br 
Mn  ^.=99-81  Igelstrom. 
lin  0-18,  Ou  0-l=100'86  Bl 


Rammelsberg  fotmd  some  silica,  as  impurity,  in  his  analyses,  which  is  exdnded  in  the  results 
above  given. 

Pyr.,  etc. — ^In  the  closed  tube  whitens  and  yields  water.  B.B.  with  cobalt  solution  the  blue 
color  of  the  mineral  is  restored.  In  the  forceps  whitens,  cracks  open,  swells  np,  and  withoot 
fusion  falls  to  pieces,  coloring  the  flame  bluish-green.  The  green  color  is  made  more  intense  by 
moistening  the  assay  with  snlphuric  add.  With  the  fluxes  gives  an  iron  glass;  with  soda  oa 
charcoal  an  infVislble  mass.    Unacted  upon  by  adds,  retaining  perfectly  its  blue  color. 

Obs. — Occurs  both  massive  and  crystallized  in  narrow  veins,  traversing  clay  slate,  in  the 
torrent  beds  of  Schladming  and  R&delgraben,  near  Werfen  in  Salisburg,  with  spathic  iron ;  in 
Orats,  near  Yorau;  in  Krieglach,  in  St^ia;  at  HochthaUgrat,  at  the  Gomer  glader,  Rympflsch* 
wang^  Upper  Valais,  in  Switzerland,  H.=about  4;  also  in  veins  or  pockets  in  quartzit^  in  Uorrs- 
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J5berg  Wermland,  maMiye  and  granular,  somekimeB  in  8-8ided  orystals  6  inohes  long  and  2  faidwi 
b  aiameter;  in  the  iron  mine  of  Weatana,  in  Scania^  Sweden,  maaaiye,  of  a  dark  asore  odor, 
also  at  Tyuco  in  Minaa  Qeraea,  Brazil.  Abundant  at  Orowder^a  Mt^  Ijncoln  Co.,  N.  d;  and  in 
fine  sky-blue  crystala,  often  1 — 1^  inch  long  and  broad,  on  Grayea  Mt^,  lonooln  Oo^  Gil,  60  m. 
above  Augusta,  with  cgnanite,  rutQe,  pyrophyllite,  eto; 

The  name  lazulite  ia  deriyed  from  an  Arable  word,  ami,  meaning  heacen,  and  aUndea  lo  the 
oolor  of  the  mineral 

On  crjst,  Priifer,  Nat  AbhandL  Wien,  L  169;  Dana,  Am.  J.  Sol,  IL  zxvil  88 

662.  BABRANDITB.    Barrandit  v.  Zeg^ianvkh,  Ber.  Ak.  WIen,  Ivl  1867. 

In  Bpheroidal  concretions,  indistinctly  radiated  fibrous,  with  the  sorfSooe 
crystalline  angular ;  concentric  in  structure. 

H.=4-5.  G. =2-676.  Lustre  between  vitreous  and  greasy.  Color  pale- 
bluish,  reddish,  greenish  or  yellowish-gray.  Streak  yellowish  to  blaiah- 
white.     Translucent  to  opaque. 

Oomp-—0.  ratio  for  fi,  P,fi=8  :  6  :  4^  leith  fi=f  Pe+f  Xl;  whenoe  (f  lPe+fXl)P+4  ft= 
Phosphoric  add  40*63,  alumina  12*61,  seaquiozyd  of  iron  2616,  water  20-60=100.  Analyaia:  B. 
Boricky(lo.):  m,  ^  ^  ^ 

P  Si  9e  £[ 

89*68  12-74  26*68  21-00=100. 

Pyr.,  eto. — ^Yields  water  with  an  acid  reaction.  B.B.  splits  open  and  becomes  darker  in 
oolor ;  moistened  with  sulphuric  add  colors  the  flame  bluish-gnsen.    Soluble  in  hot  muriatic  add. 

Oba.— Oconrs  at  Oerhovic,  N.N.W.  of  Przibram,  in  Bohemia,  in  defts  in  a  Lower  Silurian  sand- 
stone, with  cacozene  and  stilpnosiderite ;  the  translucent  globules  -^  to  H  mm.  in  diameter, 
and  haTing  within  some  resemblance  to  opal;  the  opaque  yariety  without  lustre;  sometimea 
a  grain  of  limonite  at  centre,  and  particles  of  the  same  as  impurity. 

Alt.— Stated  to  give  origin  by  alteration  to  dufrenite,  similar  e^obules  and  fibrous  cmsta  tX  the 
locality  having  the  composition  of  the  latter  mineral. 


663.  800R0DITS.  Cupreous  Arseniate  of  Iron.  Cupro-martial  Arsenate  Bounk,  FhiL  Trana., 
1801,  191.  Martial  Arseniate  of  Copper.  Ciiivre  arseniate  ferrif^  A,  TabL,  91,  1809.  Skoro- 
dit  BreiOu,  Hoffin.  Handb.,  iy.  2,  182,  1817.  Scorodite  and  K^octdee  Beud,  il  606,  607,  1832; 
Dead.,  Ann.  Gh.  Phys.,  IIL  z.  403.  Arseniksinter,  Etsen-sinter,  EennaTin^  BulL  Soa  Imp.  Nat 
Moscou,  i  264^  1845.  Kobalt-scorodit  Lippmann,  y.  Homberg^  ZooL  Min.  Yer.  Begenabi,  s 
172. 

Orthorhombic.    I A  7=98^  2'  0  A  l-i=132°  20' ;  a  :  &  :  <?=l-0977  :  1 : 
1'1511.    Observed  planes  as  in  the  annexed  figure,  with  also  /,  2n,  f,  2-L 

^^  i-i  A  i-5=120°  10'  1  A  1,  bas.,=110*^  58' 

«  A  1-5=160   5  4A4,pyr.,=134  38,12718 

1  A  1,  pyr.,=114  34  and  103  6  f  A  f ,  bas.,=  72  2 

Cleavage ;  i-5  imperfect,  i-5  and  i-i  in  traces. 

H.=3-5— 4.  G.=3'l— 3*3.  Lustre  vitreous— subadaman- 
tine  and  subresinous.  Color  pale  leek-green  or  liver-brown. 
Streak  white.  Subtransparent  —  trwslucent  Fracture 
uneven. 

Oomp.-^el8+4  fi= Arsenic  add  49-8,  sesquioxyd  of  iron  34-t,  water  16-5=100.  Analyses 
I,  Berzelius  (Ak.  EL  Stockh..  860,  1824,  Jahresb.,  y.  206);  2,  Bonaaingault  (Ann.  Gh.  Phji,  zk 
837);  B— 6,  Damour  (Ann.  Gh.  Phys.,  IIL  z.  412): 
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1m 

96 

tL 

1.  BnMBi,K6oetm 

60-79 

34-86 

16-66 

2.  PoDayan 

49*6 

84-3 

16-9 

8.  \aal17,  gfkcrytt 

60-96 

31-89 

16*64 

4.  OomwaU,  Hue  crysL 

6106 

32-74 

16-68 

6.  Saxonj,  hluiA 

62-16 

88-00 

16-68 

6.  BrazU.  Keocteae 

60-96 

33-20 

16-70 

0*67,  Ca  «r.= 101*86  BeneUnfl. 

,  th  0-4= 101 -2  BouBsinganlt 

=98-48  Damour.    G.=8-  1. 

=99-48  Damour. 

=100-74  Damour. 

=98-86  Damoar.    a.=8*  18. 

An  Iron-nfUar  (EiBensmter,  AiBenik-BijiterX  from  Kertschinsk,  analjssed  by  Herman:  1,  is  aa 
amorphous  Boorodite.  Hermann  obtained  (J.  pr.  Cb.,  xxziiL  96)  As 4806,  Fe  36*41,  ^  16*64=s 
100. 

Pyr.,  etc— In  the  closed  tube  yields  neutral  water  and  turns  yelbw.  B.B.  ftises  easily,  color* 
ing  the  flame  blue.  B.B.  on  charcoal  gives  arsenical  ftimes,  and  with  soda  a  black  magnetic 
scoria,    ^ith  the  fluxes  reacts  for  iron.    Soluble  in  muriatic  acid. 

Obs. — ^Found  of  brown  color  in  the  granitic  mountains  of  Schwarzenberg  in  Saxony,  associated 
with  arsenopyrite ;  at  Loling,  near  Huttenberg  in  Garinthia,  with  leucopyrite ;  at  Chantelonbe, 
near  Limoges ;  at  Nertschinsk,  Siberia,  in  flne  crystals ;  also  as  an  amorphous  crust  or  iron^nief 
on  beryl,  topaz,  and  quartz;  leek-green,  in  the  Cornish  mines,  coating  cavities  of  ferruginous 
quartz ;  at  the  Minas  Gtoraes,  in  Brazfl ;  in  Popayan ;  at  the  gold  mines  of  Victoria  in  Australia,  in 
quartz  with  arsenopyrite  and  gold. 

Occurs  in  minute  crystals  and  druses  of  leek-green  and  greenish-white  colors,  near  Edenville^ 
N.  Y.,  with  arsenopyrite,  iron-sinter,  etc.,  in  white  limestone ;  in  Oabarras  Co.,  N.  C,  on  Qt, 
liuderick's  farm,  in  aggregations  of  greenish-white,  brownish-  and  leek-green  crystals ;  coating 
cavities  of  quartz  and  Umonite  with  copper  ores  and  pyrite. 

The  cobalt-scorodite  of  Lippmann  0*  o.)  occurs  in  bluish  crystals  with  quartz  and  hypochlorite, 
at  Schneeberg ;  it  has  not  been  analyzed. 

Kamed  from  ^c^pojay,  garlic^  alluding  to  the  odor  before  the  blowpipa 
.   Alt — Soorodite  occurs  altered  to  limonite. 


664.  WAVBLLTTB.  WaveUite  Bdbbington,  Davy's  Mem.  in  PhiL  Tr.,  162,  1806.  HydrargO- 
Ute  Davyj  ib.,  165,  162.  Devonite  Thomaon,  StraMlger  Hydrargillit  (=colunmar  var.  of  Dias- 
pore)  Hau8m,,  Handb.,  448,  1813.  Lasionit  Fucha^  Schw.  J.,  xviii  288,  1816,  xxiv.  121.  Strie- 
gisan  BreUJu^  Schw.  J.,  Ldl  379,  1831.  Thonerdephosphat  Qemu  Alumine  phosphate  F\r. 
Sttbphosphate  of  Alumine. 


Orthorhonibic.    /A  7=126^  25',  0  A  1-5=143^  23' ;  a  :  &  :  o=0-7481 
1  :  1*4943.   Observed  planes  as  in  the  annexed  figure,  with 
also  1,  2-2,  and  i-f. 


48S 


1  A  7=129°  4r 
1  A  1,  mac.,=146  28 
1  A  1,  brach.,=110  20 
1  A 1,  bas.,=79  34 


2-S  A  2-5,  mac.,=117*'  28' 
2-5  A  2-5,  brach.,=118  88 
2-5  A  2-5,  bas.,=98  7 
a  A  i-|=123  57 


Cleavage:  7  rather  perfect;  also  brachydiagonal.  Usually 
in  hemispherical  or  globular  concretions,  having  a  radiated 
structure. 

H.=3-25— 4.    Q.=2-837,  Barnstaple,  Haidinger;  2-816, 
Irish  variety,  Richardson.    Lustre  vitreous,  incuning  to. pearly  and  resin 
ous.    Color  white,  passing  into  yellow,  ereen,  grjy,  brown,  and  black. 
Streak  white.     Translucent.    Index  of  refraction  1'52. 

Oomp.— O.  ratio  for  3fcl,  P,  fi=9  :  10  :  12;  whence  afci»P*4-12fi,  or  perhaps  3fclP+iXl fi'-f- 
6lt=Phosphoric add  34*4,  alumina  873,  water  28-8=100;  or  the  same  with 4|]ft=r Phosphoric 
•eid  35*1,  alumma  38*1,  water  26*8=100. 

Analyses:  1,  2.  Fuchs  (Schw.  J.,  zzir.  121);  3,  Benelins  (Schw.  J.,  zxrii  83);  4-7,  Brdmami 
(Sdiw.  J.,  bdz.  154);  8,  Hermann  (J.  pr.  Oh.,  zxziil  288);  9,  Sonnenaohein  (J.  pr.  CBl,  liii  344) 
1 0,  Qenth  ( Am.  J.  Sd.,  XL  zziil  428)  • 
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P 

Si 

Pe 

ft 

F 

1.  DeTQDihire 

85^12 

37*20 

_ 

28-00 

— =100-82  Focha. 

a.       " 

84-84 

3'716 

28-00 

— -100  PnoJm. 

s.        " 

83-40 

35-85 

1*25* 

26-80 

2-06,  Oa  0*50=99*89  Benelim 

4.  Striegifl^Ntttf 

34-06 

36-60 

100 

27*40 

^.=99*06  Erdmann. 

6.      **       green,  ydlow 

33*28 

86-39 

2-69 

27-10 

<r.=99-46  Erdmann. 

31-65 

34-90 

2*21 

24*01 

tr.,  Si  7-30=99-97  Erdmann. 

7.      "       Uack 

32-46 

35-39 

1*5 

2400 

tr^  §i  6-65=100  Erdmann. 

8.  Zbirow 

8429 

36*39 

1*20 

26*34 

1-69=98-91  Hermann. 

9.  AJleudoTff 

82*16 

85-76 

...«. 

28-82 

<r.,  Ca  0-86,  fii  270=98 80  Bonn 

LO.  Caiester  Ca,  Pa. 

84-68 

36-67 

28*29 

U-^  limonite  0*22=99*86  Qenth. 

» 

Hermann  obtained  much  less  flnorine  than  Berzelius,  and  gives  a  different  formula.  Bat  Ber 
lelius  remarks  that  this  ingredient  maj  easilj  fall  short 

The  cement  of  a  conglomerate  near  LoughhiU,  Go.  of  Limerick,  Ireland,  consisting  of  emerald 
green,  with  some  white,  crystals,  approaches  wavellite  in  composition,  affording  A.  Qages  (J.  G. 
§00.  Dubl.,  viiL  73)  F  8088,  Xl  36*16, Pe  181,  ffi  0*33,  fi  23*56,  Ftr^& 3-61,  apatite  1*58,  quart! 
1*00=98-94.  A  wayellite  containing  oxjd  of  lead  occurs  at  Bosidres  in  stalactites,  as  detected 
bj  Berchier. 

Pyr.,  eto. — ^In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  react  add  and 
color  Brazil-wood  paper  yellow  (fluorine),  and  also  etch  the  tube.  B.B.  in  the  forceps  bwqUb  up 
and  splits  frequenUy  into  fine  adcular  particles,  which  are  infusible,  but  color  the  flame  pale  green ; 
moistened  wiUi  sulphuric  acid  the  green  becomes  more  intense.  Gives  a  blue  with  cobalt  solu- 
tion. Some  varieties  react  for  iron  and  manganese  with  the  fluxes.  Heated  with  sulphuric  add 
(^ves  off  fumes  of  fluohydric  add,  which  etch  glass.  Soluble  in  muriatic  add,  and  alao  in  caustic 
potash. 

Obs. — ^Wavellite  was  first  discovered  in  a  tender  day  slate  near  Barnstaple,  in  Devonshire,  by 
Dr.  WaveK  It  has  since  been  found  at  Clonmel  and  Cork,  Ireland ;  in  the  Shaint  Isles  of  Scot- 
land; at  Zbirow  in  Bohemia;  Zajecov  in  Bohemia:  at  Frankenberg  and  Langenstriegis,  Saxony; 
Diensberg  near  Giessen,  Hesse  Darmstadt;  on  brown  iron  ore  in  tiie  Jura  limestone  at  Amberg 
in  Bavaria  (the  lasioniie  of  Fuchs);  in  a  manganese  mine  at  Weinbach  near  WeUburg  in  JSTassau 
(Ctonth) ;  at  Villa  Rica,  Minas  Geraes,  Brazil 

In  the  United  States  reported  as  found  near  Saxton^s  River,  Bellows  Falin,  N.  H. ;  also  at  the 
slate  quarries  of  York  Co.,  Pa.,  near  the  Susquehanna;  at  Washington  mine,  Davidson  Oo^  N.  C, 
with  actinolite,  pyrite,  and  native  silver ;  at  Steamboat,  Chester  Co.,  Pa.,  in  a  bed  of  limonite, 
abundant  in  stalactitic  forms,  part  looking  like  gibbsite,  part  drusy  with  rhombk;  crystals,  and 
often  coated  with  a  pearly  scaly  mineral  yet  undetermined. 

Named  after  Dr.  Wave],  the  discoverer.  The  species  was  considered  a  variety  of  diaspore  by 
D'Aubuisson,  Boumon,  Hausmann,  and  some  other  early  mineralogists,  and  placed  next  to  diaa- 
pore  by  Werner  in  1817 ;  while  Jameson  arranged  it  in  1816  among  the  seolites. 

Calculating  ftx)m  the  angle  /A  7=126*'  25',  the  prism  i-2  has  the  angle,  over  *-l,=90*  34',  very 
near  the  angle  /A  /of  lazulite. 

554A.  Kapnicitb  Kenng^  IJeb.,  1855,  and  1856-57.  Probably  wavellite.  Occurs  in  fibrous 
radiated  rounded  concretions,  the  fibres  rhombic  prisms  pyramidally  terminated,  with  vitreoua 
lustre ;  H.=3*5-4;  G.=2*356  (Stadder).  St&dder  obtained  (Ann.  Ch.  Pharm.,  cix.  305)  P  35-49, 
^\  39*59,  with  water  24*92  (firom  the  loss)=100,  and  remarks  on  the  dose  approximation  to 
wavellite.    From  Kapnik  in  Hungary. 


554B.  Planebitb.  Under  this  name  Hermann  has  described  (BuH  Soa  Nat  Moso,  xxxv.  240^ 
1862)  a  mineral  from  the  copper  mines  of  Gumeschefsk,  in  the  UraL  It  occurs  in  thin,  sub- 
crystalline,  botryoidal  layers  in  the  cavities  of  a  quartz  rock.  H.=5;  G.=2-66.  Color  on  fresh 
surface  verdigris-green,  passing  to  olive-green  on  exposure  to  the  air.  Lustre  duIL  Transluoent 
on  the  edges.    Analysis  afforded : 

P  88*94        3fcl  87*48        Cu  3*72        te  3  52        fi  20*98= 99  59. 

From  which  Hermann  deduces  the  formula  (Sl»P*+9  fi[)+f  (Cu,  t'e)'&.  He  regards  the  hydrate* 
oxyds  of  iron  and  oopper  as  unessential,  and  as  occurring  in  many  other  aluminous  phosphatea 
as  turquois,.  peganite,  and  fischerite. 

B.B.  in  tube  decrepitates,  yielding  much  neutral  water.  Easily  soluble  in  borax,  giving  ooppe^ 
reaction.  Only  slightiy  attacked  by  adds,  but  easQy  decomposed  by  boiling  with  causiic  soda 
Named  after  Planer,  director  of  the  mines     Possibly  impure  wavdUte 
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666.  TROXiLSZTB.    TroHeit  0.  W.  Bhmstandf  Prir.  contrilx,  dated  Dee.  0, 1867. 

Compact,  with  indistinct  cleavage. 

H.  a  little  below  6.  G.=3*10.  Lustre  more  or  less  vitreons.  Coloi 
pale  green.    Fracture  even,  to  conchoidal. 

Oomp^-rSl  P+i  £l  l^sFhoephorie  add  47*8,  alumina  46*2,  water  6*0=:100.  Analysia :  a  W 
Blom0tnuid(L&):      ^  _^ 

P  £1  3Pe  Oa  fi 

(J)  46-72  43-26  2-75  0-97  6-23=99^3. 

Pyr.,  eto.~B.B.  same  as  for  berlinite.    Scarcelj  attacked  bj  adds. 

Obs^--0on8titute8  small  detached  masses  and  veins  in  other  phosphates,  at  the  iron  mine  of 
Westana^  in  Scania,  Sweden. 

Named  after  the  diemist  H.  G.  Trolle  Wachtmeister. 

666.  FXiUBSBOGUBOfflTB.  Plomb  ronge  en  stalactites— tantot  en  globoles,  de  Ia^  Demeate 
Lettres  Min.,  ii  899,  1779;  Crist,  iii.  899,  1783.  Sel  adde-pliosphoriqne-martial  G»  de  La» 
mond,  J.  de  Phys.,  zxviii  S85,  1786.  Plomb^mme  de  Laumont,  Alominiate  de  Plomb  aveo  ean 
de  oombinaison  JBere.,  in  his  Nouy.  Min.,  288,  1819.  Bleigummi,  Blei-aluminat,  etc,  Berz^  Sdiw. 
J.,  zxvii.  66,  1819  (trL  fir.  Noqt.  Min).  Natire  Aluminiate  of  Lead  Smithson^  Ann.  PhiL,  xiv. 
81,  1819  (dting  Berz.,  and  also  a  letter  bj  de  Laumont)  in  which  S.  Tennant  (who  died  in 
1816)  is  said  to  have  first  analjzed  plombgomme  and  made  it  a  combination  of  ozyd  of  lead, 
alumina,  and  water).  Plomb  hjdro-alomineaz  A,  Tr.,  iii  410,  1822.  Oummispath  B^ett^,  Char., 
66,  1832.  Plomgomme  Beud,^  Tr.,  it  1832.  Plumbo-gummite  STup.^  Min.,  IL  113,  188& 
Plumbo-resinite  Dana^  Min.,  280,  1837.  Gummibleispath,  Bleihydroaluminat»  Germ.  Hitd^ 
eoddte  Shep.,  Bep.  Canton  Mine,  Oa.,  1866,  Min.,  401,  1857. 

Eeniform,  globular,  botryoidal,  with  sometimes  a  concentric  structure  j 
in  thin  crusts;  compact  massive. 

H.=4-5.  G.=:4r-6-4 ;  6-421,  Breith. ;  4-88,  fr.  Nuiesiftre,  Dufr6noy ; 
4'014,  hitchcockite,  Genth,  Lustre  resinous  or  gum-like.  Color  yel- 
lowish-gray, reddish-brown,  greenish;  also  yellowish-white;  sometimes 
grayish-white,  bluish.  Streak  uncolored.  Translucent;  subtransparent. 
Fragile. 

Comp. — ^Analyses:  1,  Berzolins  (Schw.  J.,  zxvil  65);  2,  Dufr^noj  (Ann.  Ch.  Phys^  lix.  440)) 
3-6,  Damonr  (Ann.  d.  M,  HI.  xril  191) ;  6,  Qenth  (Am.  J.  Sd.,  IL  zxiiL  424) : 

1^       S      i(l      J'b       fi      9e    Oa     Si 

1.  Huelgoet      0*20  3700  4014  18-80      l-80»     0-60=98-54 Berzelius. 

2.  Nuissidre 34-28  3751  16*13 2  11,  l»b*P  7-79=97-77  Dufr^noy. 

8.  Hnelgoet       806  0*30  34-32  35*10  18-70  0*20  0*80   — ,  PbQ  2'27=r99-76  Damour. 

4.  "  1206  0*25  1106  6216     6*18 "     8-24=99-92  Damonr. 

6.  **  16*18  0-40    2-88  70-85     1-24 "     918=99-73  Damonr. 

6.  mtaeodtm  18*74  —  25-54  2904  20*86  090  1-44  — ,  Ci*98,ci 0-04, insoi 0*48=99*02 a 

*  With  some  Mn*0'. 

Beizelins  made  the  mineral  a  hydrons  alnminate  of  lead,  :^b%l*+6;ft.  Damonr  conclnded 
from  his  results  that  in  Berzelius's  inrestigation  the  phosphoric  aad  was  predpitated  with  the 
alumina  and  ozyd  of  lead,  and  so  lost  sight  of.  He  obmrves  that  his  own  analyses,  though  so 
widely  different,  agree  in  affording  1  :  1  for  the  0.  ratio  of  water  and  alumina,  and  regards  the 
alumina  as  present  in  the  state  of  a  hydrate.  He  writes  for  the  formula  of  anal.  3,  Pb'P+SiH^ 
£['.    Dnfr^noy  indines  to  adopt  Damour*s  yiew  (Min.,  iii.  294,  1866). 

In  Genth^B  analysis  of  hitdicodcite,  the  O.  ratio  for  the  water  imd  alumina  is  3 :  2 ;  for  the  whole 
th.  Xl,  r,  fl,  2*1  :  12*2  :  10*5  :  18-6,  which  corresponds  to  2*1  P+l»b' r +4X1^^+10  6. 

An  earthy  mineral  from  Rosldres  afforded  Berthier  (Ann.  d.  M.,  IIL  zix.  669)  P  (with  <r.  of  A«) 
26-6,  Xl  230,  ^b  100,  Cu  8*0,  fi  and  organic  matters  88  0=996. 
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Pyr*,  ttlo^— In  the  dosed  tube  decrepitates  and  yields  water.  B.B.  in  the  forceps  swells  np 
tike  a  eeoUte,  colors  the  flame  acure-blue,  but  is  imperfectly  fused.  On  charcoal  gives  in  addition 
a  faint  white  coating  of  chlorid  of  lead  (Plattuer).  With  soda  gives  metallic  lead.  With  cobalt 
eolation  g^i^es  a  bine  color.     With  the  sodium  test  yields  a  phosphid.    Soluble  in  nitric  add. 

Obs.— Occurs  in  day  slate  at  Huelgoet  in  Brittany,  assodated  with  galenite,  blende,  pyritOi 
/  and  pyromorphite;  also  in  a  lead  mine  at  NuissiSre,  near  Beaujeu ;  at  Roughten  Gill,  Cumberland; 
at  Mine  La  Motte,  Missouri ;  at  Canton  mine,  Ga.,  with  galenite,  etc.  {hitchcoekHe). 

Named  Arom  the  Latin  plumbum,  lead,  and  gummif  ffurru  The  identity  of  de  Listens  mineral 
(whidi  was  camelian-like  in  color)  with  plombgomme,  though  questioned  by  de  Latunont  in  his 
ea^  papoPf  is  admitted  in  his  letter  dted  In  Ann.  PhiL,  xiv.  31,  1819. 

Tae  mineral  looks  usually  like  drops  or  coatings  of  gum,  also  at  times  somewhat  like  chalcedony 
or  allophane.  It  differs  from  globular  pyromorphite  or  blende  in  not  being  fibrous  within.  The 
hikkoodnie  occurs  in  botryoi&l  crusts  and  thin  coatings,  white,  bluish,  yellowish,  or  greenish, 
allophane-like,  sometimes  concentric  in  structure;  Shepard  gives  H.=2*75~8,  and  says  that  it 
loses  29  p.  c.  on  ignition. 

557.  OALCIOFEBBITE.    Calcoferrit  J.  R  Blum,  Jahrb.  Min.  1858,  287. 

Monoclinic?  Foliated  massive,  deavage  :  very  perfect,  or  foliated,  in  one  direction;  traces  in 
another  at  right  angles  to  the  perfect  one ;  also  in  another  oblique  to  the  same.    In  nodules. 

H.=2*5.  G.=2'628— 2*529,  Reissig.  Lustre  of  deavage-face  pearly.  Color  sulphur-yellow, 
greenish-yellow  to  siskin-green,  yellowish,  white.  Streak  sulphur-yellow.  Thin  laniin»  translu- 
oentk    Brittie. 

Analysis  by  BeissigCL  a),  giving  nearly  4^,  SS,  6lt,  191&;  2  ft"1^+2fiP+filQ[*+16fi: 

1^8401    1^0  24-84    £l  290    lilg  2*65    Ca  14*81    fi  20*56=99*27. 

B.B.  fUses  easily  to  a  shining  black  magnetic  globule.    Easily  decomposed  by  muriatic  add. 
In  nodules  in  a  bed  of  day  at  Battenberg  in  Rhenish  Bavaria.    The  exterior  of  the  nodules  is 
yellowish-  or  reddish-brown  impure  caldoferrite. 

658.  PHARMAOOSIDIJKITB.  ?Fer  min^ralisd  par  I'adde  arsenique  Prtmsi,  Ann.  Ghem., 
L  195,  1790;  Arsonicated  Iron  Ore  Kirwan,  it  189,  1796.  Olivenerz^  Arseniksaures  Ssen  ui 
Wurfehi  kryst.  (fr.  Carharrack)  JST/ot^.,  Schria  Ges.  nat  Fr.  Berl,  1,  161,  1786,  Beitr.,  liL  194^ 
1802;  WiirfelerK,  var  of  Olivenerz,  Lenz,  iL  18,  151,  1794.  Wiirfderz  Karsien,  Tab.,  66,  1808. 
Oabe  Ore.    Phannakoslderit  Hausm^  Handb.,  1065,  1813. 

Isometric ;  tetrahedral.  Observed  planes :  0,  1,  2,  /;  f.  1,  29,  etc. 
Orystals  modified  cubes  and  tetrahedrons.  Cleavage:  cubic;  imperfect 
O  sometimes  striated  parallel  to  its  edge  of  intersection  with  plane  1  (f.  29); 
planes  often  curved.     Rarely  granular. 

H.=2*5.  G.=2*9— 3.  Lustre  adamantine  to  greasy,  not  very  distinct 
Color  olive-ereen,  passing  into  yellowish-brown,  bordering  sometimes  upon 
hyacinth-rea  and  blackish-brown ;  also  passing  into  erass-green,  emerald- 
green,  and  honey-yellow.  Streak  green — ^brown,  yellow,  pale.  Subtrans- 
parent — subtranslucent     Rather  sectile.    Pyroelectric. 

Oomi>^— 0.  ratio  foe  S,  Is,  £[=4  :  5  :  5 ;  whence  3  Pel8+l'efi'-hl2  &,  with  one-eleventh 
of  the  Asreplaoed  b7P= Arsenic  acid  89*8,  phosphoric  add  2*5,  sesquiozyd  of  iron  40-6^  water 
171=100.    Analysis:  Berzelius  (Ak.  R  Stockh.,  354^  1824)  : 

la  P  ^B  Cn  "& 

40-20        2*53        39*20        065        18*61,  gangae  1*76=102-95. 

Pyr.,  010^— Same  as  for  scorodite. 

Obs.— Formerly  obtained  at  the  mmes  of  Wheal  Gorland,  Wheal  Unity,  and  Carharrack,  in 
Oomwall,  coating  caylties  in  quartz,  with  ores  of  copper ;  now  found  in  quarts  at  Burdle  Gill  in 
Cumberland,  in  small  brilliant  crystals;  in  minute  tetrahedral  crystals  at  Wheal  Jane;  also  in 
Australia;  at  8t  Leonard  in  France;  and  at  Schneeberg  and  Schwarzenberg  in  Saxony. 

Named  (h>m  ^ap^oKn^  poison  (in  allusion  to  the  araonic  present),  and  9Un^^  iron,  Wiatfikft 
of  the  Glermans  means  cubo-ore. 
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Fhmst  flrtt  annoniioed  the  ezistenoe  of  an  arsenate  of  iron,  firom  greenish-white  ooncretionaiy 
specimens  fbund  in  Spain;  bnt  from  his  meagre  description  its  identitj  with  this  species  cannol 
htimade  certain. 

Alt— Has  been  obserred  altered  to  psilomelane,  limonite  ^e*fi^  red  iron  ore  (Fe). 

669.  OZBROZJTB.    Eirrolith  a  W.  JXanutrand,  Priy.  conirib.,  dated  Dea  9,  1867. 

Compact,  without  a  trace  of  cleavage. 
H.=6— 6.     G.=3-08.     Color  pale  yellow. 

Oomp^— 0.  ratio  for  ft,  S,  1^,  l£[=8  : 2  :  6 :  1.  Formnla,  Sl*1^+2Ca*!l^+3£;  Blom8trand,a 
Phoephoric  add  41*7,  alumina  201,  lime  32-9,  water  6-3=100.    Analjsis :  Blomstrand  (L  a) : 


(1)4117 


21 
20*54 


«e 
0-91 


Mn 
2-24 


^b 
Oil 


0*21 


Ca 
29-87 


5-06=99-61, 


after  remoral  of  4*60  not  dissolved  in  the  add  solution,  of  which  8-17  was  silica. 

l^jr^  eto.— B.B.  fhses  Teiy  easilj  to  a  white  enameL  With  soda  a  manganese  reaction.  Decoo 
posed  on  digestion  in  fine  powder  in  muriatic  add. 

Obs. — 0<»ar8  at  the  iron  mine  of  Westana,  in  Scania^  Sweden. 

Named  ttom  mfi^f  pal$  yeUaw. 


660.  OHTTiPHllNiTJfcl.    Levy,  Brande's  J.,  xyL  274, 1828. 

Orthorhombic.  /A  /=111^  64',  0  A  U=136^  W;  a:h:  <?=0-9512  : 
1  : 1-4798.  Observed  planes  as  in  the  annexed  figures,  with  also  J-|. 
O  A  24=127°  63',  0  A  1=131°  4',  0  A  |=142°  35',  0  A  i-t=90°,  1  A  1, 
mac.,  130°  4',  brach.,  or  over  2-i,  102°  4l'  bas.,  97°  52',  24  A  2-t,  ov.  <?,= 
75°  46',  B.  &  M.  Plane  0  sometimes  wanting,  and  the  foiTn  a  double  six- 
sided  pyramid,  made  up  of  the  planes  1,  2-t,  with  i-i  small.  Cleavage :  i-i, 
imperfect. 

484 


H.=4-5— 5.  G.=3-18— 3-24;  3-184,  Kenngott.  Lustre  vitreous, 
inclining  to  resinous.  Color  yellowish-white  and  pale  yellowish-brown, 
also  brownish-black.  Streak  white,  yellowish.  Translucent.  Fracture 
uneven. 

Oomp.— 0.  ratio  for  ft,  S,  P,  ^=4  : 3:7:7;  or  less  nearlj  4 :  8 :  7| :  71,  Rammelsborg, 
who  writes  the  formula  2ft^  r+3i^l*P+16d=Phoflphoric  add  28*9,  alnmina  14-0,  protoxjd  of 
Iron  293,  protoxjd  of  manganese  9*ft,  water  18*8=100.  Perhaps  (f  lt*+}&)*P'+16  ^.  But 
a  new  analjsis  is  needed.    Analysis :  Bammelsberg  (Poggi^  Ixzzr.  435) : 

1^28-92    Xl  14*44    ^e  80'68    An  907    JTg  0*14    fi  16-98=100*23  Bamm. 

Pyr.,  eta— In  the  dosed  tube  gives  off  neutral  water.  B.B.  swells  up  into  ramifications,  anc 
fhses  on  the  edges  to  a  black  mass,  coloring  the  flame  pale  green.  Heated  on  charcoal  turns 
blade  and  becomes  magnetia  With  soda  gives  a  reaction  for  manganese.  With  borax  and  salt 
of  phosphorus  reacts  for  iron  and  manganese.    Soluble  in  muriatic  add. 

Obs. — Occurs  in  crystals  and  crystalline  coats,  on  spathic  iron,  pyrite,  or  quartz,  and  sometimes 
with  apatite,  near  Tavistock,  and  at  the  George  and  Charlotte  mine,  and  also  at  Wheal  Grebor.  is 


Digitized  by  VjOOQIC 


680  OZTOEN  0(llfFOtun)R. 

I>0voiidiire:  OQslateatOrlniiiBmmeiiiConiwalL  CfTstala  1  in.  long  have  been  o'jBerved.  Iboy 
look  a  litUe  like  Bideritei  but  are  more  luatrous  and  of  greater  hardness. 

In  U.  States,  at  Hebron,  Me.,  in  minnte  hair-brown  prismatic  ciystals,  with  amUTgoniie  (t  4Sft 
by  Oooke,  and  an  octahedral  form,  Am.  J.  ScL,  II.  xxxvL  268). 

If  the  dome  2-1  be  made  the  fundamental  vertical  prism,  then  /A  /=104k°  14',  1-i  A  l-i;  top,= 
T3%  l-{  A  ].{,  ib.,=87^  14' ;  the  cleavage  macrodiagonal ;  a:b:  c=l'36U  :  I  :  1*2853. 

Named  after  Mr.  ChQdren. 

R61.  ATTAOOUTK    AttakoHth  G.  W.  Bhmsirani,  Prir.  oontrib.,  dated  Dea  %  186t. 

Massive,  indistinctly  crystalline. 
H.=6.    a.=8*09.    Oobr  pale  red. 

0(»ip.— 0.  ratio  for  ft,  fi.  1^,  fi,  after  separating  8-60  Si  as  free  rilica=6  :  16  :  20  :  8.  Tb4 
nnoertamty  as  to  whether  tne  silica  is  free  or  oombined  renders  the  composition  and  foiflui»4 
doabtfhL    Analysts :  0.  W.  Btomstrand  (L  c.) : 

1^  £l  9e         ftn        ttg         Oa         JTa         £[ 

(})  3608        29-75        S«98        8*02        0-33         13-10        0*45        6-90=08*68. 

Pth.,  no.— B.B.  fUses  easily,  and,  when  more  heated,  with  intumesoenoe^  to  a  brownlsh-yelknr 
glass.    With  soda  a  strong  manganese  reaction.    Very  incomplete^  decomposed  by  adds. 
Ob&— From  the  iron  mine  of  Westana,  in  Scania,  Sweden. 
Named  from  arra«i«;,  gaknon^  alluding  to  the  color.  • 

662.  AUaBUTB.    Angelith  0.  W.  Bbnutnmd,  Priv.  oontrib.,  dated  Dea  9, 186t. 

Massive.  Cleavage :  distinct  in  three  directions,  and  generally  easily 
obtained. 

G.=:2-77.  Lnstre  of  cleavage  surface  strongly  pearly.  Colorless,  but 
generally  pale  red. 

Oomp^£l*1^+8  fi=Fhoflphoric  add  858,  alumina  51-8,  water  13*4=100.  AoaifysaMz  0. 
W.  Blomstrand  (L  c): 


p 

Si 

Fe 

m 

Ca 

d 

a)  86-61 

48-80 

0-76 

0-Sl 

I'OS 

18-04=99-60. 

The  mineral  is  often  intimately  mixed  with  silioa,  and  not  easily  separated  from  it 
Pyr.,  etc.— -Yields  much  water  in  the  glass  tube.    B.B.  infUsible.    Scarcely  affeeted  by  adds. 
Obs.~Occurs  imbedded  in  other  phosphates  at  the  iron  mine  of  Westana,  in  Soania,  Sweden. 
HTamed  fh>m  ovyij,  hisire. 

663.  TURQT70I&  ?Oallais,  TCallaina,  PHn.^  zzxvil  56,  33.  Firuzegi  Pen.  Turqnea,  Tnr^ 
qoois  pt,  of  the  16th  century  and  later  (Turques,  Fabyan*s  Ohronide).  Turkis  pt  Germ,  Tnr< 
ohesa/tol,  Turquoise  JFV.  Turquoise  J.  B.  TfEwemier.Yoj,  en  Turquie,  en  Persie,  etc.,  Paris,  1678L 
Turchine  Boeconi^  l^useo  di  Fisica,  eta,  278,  1697.  Orientalischer  Tdrkis  Ikmetrius  Aga^hi 
K  Nord.  Beytr.,  r.  261,  PaUas^  ib.,  265.  Turquois  orientale,  Calaite,  Agaphite,  Jbhnite,  G, 
Haeher,  K^m.  Soc.  Imp.  N.  Moscou,  i.  1806 ;  also  his  Onomasticon  Min.  Mus.  Imp.  Moacou, 
1811,  and  Eseai  sur  la  Turquoise,  Moscou,  1816^  of  whioh  Abstr.  in  Ann.  PhiL,  ziy.  406»  1810, 
John^  Kent  Soa  Imp.  N.  Moeoou,  1. 1806,  Sohw.  J.,  UL  03,  180Y  (with  analyses  and  aaaertioQ 
that  it  is  no  OdorUolite),  Hydraigillite  pt  Sdusv/k,  Handb.,  444^  1813.  Turquoise  de  vieiBt 
rodie  (in  distinction  from  Odontolite,  or  T.  de  nouvelle  roche,  called  also  Occidental  Ttirquols> 
Kallait,  Ealait,  Germ. 

Beniform,  stalaetitic  or  incrusting.    Cleavage  none. 

H.=6.  G.=2-6— 2-83;  2-691,  Hermann.  Lnstre  somewhat  war^. 
feeble.  Color  sky-blue,  bluish-green  to  apple-green.  Streak  white  or  green 
ish.    Feeblj  subtranslucent — opaque.    Fracture  small  conchoidal. 
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I  Sdcna                  8090 

44-50 

1900 

8-75 

2.       "                        38-90 

54-50 

1-00 

1-50 

8.  JMue  Oriental        27*84 

47-45 

18-18 

202 

4.  NichAbour,  Persia  32-86 

4019 

19-34 

5-27 
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Oomp.— 0.  ratio  ft*,  anal  1  and  8,  for  £1, 1^,  l£[=6  :  6  :  5 ;  whenoe  £1*1^+5  l£[=PhoBp]ioric  adi 
93-6^  alumina  46*9,  water  20'5s^l00.  Analyses:  1,  John  (Ann.  d.  IL,  IL  iii.  231)  |  2,  Zellner  (laii 
1834,  687);  8,  Hermann  (J.  pr.  CIl,  zxziii  282);  4,  Church  (Gh.  News,  z.  290): 

P         il         fi       Cu 

^e  1-80=99-95  John. 

3Pe  2-8=98-70  ZeUner. 

"    110,  »n  0-50,  Ca*  P  8'41=100  H. 

te  2-21,i£n0-36=100-23»a;G.=2-76. 

■  Alter  ■nUneUiv  <K4  81 4P^  «ad  0*40  hygroMoplo  WBtar. 

The  green  oriental  torquois  afforded  Hermann  onlj  5*64  p.  a  of  phosphoric  add,  and  ia  evident^j 
a  meGhanioal  miztare,  containing  but  little  tarqnois.  Spedflc  gravitj;  of  the  last  2*621.  John  in 
bis  early  analysis  did  not  detect  the  phosphoric  add ;  he  obtained  M  73*0, Ou 45, Fe 4*0,  H  (of 
kwa)  18=99-5. 

Pyr^  etc. — ^In  the  dosed  tabe  decrepitates,  yields  water,  and  turns  brown  or  blade.  B.B.  in 
the  foroepa  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  fbae;  colors  the  flame 
green ;  moistened  with  muriatic  acid  the  color  is  at  first  blue  (chlorid  of  copper).  With  the  sodi> 
nm  test  giFea  phosphuretted  hydrogen.  With  borax  and  salt  of  phosphorus  gives  beads  in  O.F. 
which  are  yellowish-green  while  hot  and  pure  green  on  cooling.  With  salt  of  phosphorus  and 
tin  on  charcoal  gives  an  opaque  red  bead  (copper).    Soluble  in  muriatic  add. 

Oba. — Occurs  in  day  slate,  in  a  mountainous  district  in  Persia,  not  far  iVom  Nichabour.  Ac 
cording  to  Agaphi,  tide  only  naturalist  who  has  yisited  the  locality,  turquois  occurs  only  in  veins, 
which  trayerse  the  mountain  in  all  directions.  Fischer,  in  ]  816,  named  the  different  yarietieB 
Galaite,  Agaphite  (or  oonchoidal  T.\  and  Jobnite  (or  quartsy  T.).  Pieces'  of  the  size  of  a  hazd- 
nut  are  considered  very  large.  An  impure  varie^  is  found  in  Silesia,  and  at  Oelsnitz  in  Saxony; 
near  the  well  of  Nasaiph  between  Sues  and  Sinai.  W.  P.  Blake  refers  here  a  hard,  yellowish- 
to  bhiish-green  stone  (which  he  identifies  with  the  ehalckihuiiU  of  the  MBoacans)  fVom  the  mountains 
Los  GeriDas,  20  m.  afi.  of  Santa  F6;  H.=  6;  G.= 2-426- 2-651  (Am.  J.  Sd.,  IL  zxy.  227).  A 
pale  green  turquois  occurs  in  the  Columbus  district,  Nevada. 

Turquois  receives  a  good  polish,  and  is  highly  esteemed  as  a  gooL  The  Persian  king  is  said  to 
retain  for  his  own  use  all  the  larger  and  finely  tinted  specimens. 

The  OaUttia  of  Pliny  is  generally  regarded  as  turquois,  and  probably  rightly  so.  But  all  he  says 
of  it  is,  **CaUais  sapphirum  imitatur,  candidior  et  litoroso  mari  similis,"  resembling  sapphire  (tluit 
is,  lapis-kumU)  in  color,  but  paler,  and  like  the  sea  toward  the  shore;  indicating  a  greenish-blue 
tint  and  degree  of  opadty  corresponding  well  enough  with  much  turquois. 

The  CaUaina  also  of  Pliny  (to  which  he  devotes  a  long  chapter)  is  referred  to  this  species,  and 
with  eyen  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according  to 
him,  amid  inaccessible  rodcs  in  the  countries  that  lie  at  the  back  of  India,  near  Mt.  Caucasus,  eta 
He  also  states  that  it  was  remarkable  for  its  siee,  and  was  full  of  holes  and  foreign  substances, 
whidi  it  is  difficult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next  sentence  of  a 
kind  from  Garmania  (a  district  of  Persia)  as  of  better  quality  and  dearer,  and  this  may  have  been 
real  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very  true  of  turquois. 
He  also  remarks  that  the  beauty  of  the  Gallaina  is  greatly  heightened  by  a  settiug  of  gold,  the 
contrast  peculiarly  befitting  it. 

Pliny  also  speaks  of  anotiier  stone  called  OaUaiea  (xxxviL  56),  and  says  of  it :  **  CSaUaicam  vocant 
e  turbido  callaino;  femnt  pluris  conjunctis  semper  inyeniri; "  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  found  together.  He  also  remarks  that  the  stone  called  ^^AugeUs  (xxxvii.  54) 
multis  non  alia  videtur  quam  callaina,"  by  many  is  thought  to  be  nothing  but  oallaina.  (See 
fiirther  GAiJ.AiNinB,  p.  572). 

The  Persian  amaragduSf  or  emerald,  alluded  to  by  Pliny  (xxxvii.  18,  dting  ftom  Demooritns),  as 
**  without  transparency,  agreeable  and  uniform  in  oolor,  satisfying  the  vision  without  allowing  it 
to  penetrate  it^"  may  have  been  turquois;  yet,  as  with  most  of  pSny's  descriptions  (owing  to  his 
mixing  different  things  of  similar  aspect),  when  all  the  other  oharactera  given  are  weighed  th^ 
leaye  doubt 

It  is  probable  that  the  turquois— oriental  and  ooddental— was  as  commonly  used  in  Peraia  as 
a  gem  in  aniient  times  as  now.  The  name  turquois  is  Frendi  in  form,  and  means  TurkieTi,  a 
Turkish  gem^  the  gem  having  oome  into  Europe  through  Turkey. 

Most  of  the  turquois  (not  artifidal)  used  in  jewelry  in  former  oentnriefs  as  well  as  thspreeent^ 
and  that  described  in  the  early  works  on  minerals,  was  l>o>ns4iwqvais  (called  also  odonioiiUt  firom 
<<)•»(,  iooih\  which  is  fossil-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
becomes  manifest  under  a  microscope.  Moreover,  true  tivquois,  when  decomposed  by  muriatic 
add,  gives  a  fitie  blue  oolor  wHb  Ammonii%.  which  is  not  true  c^  the  odontohte. 
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664.  PBOANITB.    Peguiit  BreUfL,  Scbw.  X,  h.  308, 1890. 

Orthorhombio.  In  rhombic  priBms,  with  the  acute  lateral  edge  truncated ; 
angle  of  the  prism  about  127"*  and  53^.  Cleavage :  basal,  and  brachydi- 
agonal,  impeiiect. 

H.=3— 8-5.  G.=2-492— 2*501.  Lustre  greasy  to  vitreous.  Color  deep 
ffreen,  greenish-graj,  greenish-white.    Strei£  white. 

Oomp^— £l*P+6^ Hennan2i,=Fho8phorioacid 811, aliimiiift46-2, water  18-7  =-100.  AsuSjtk 
by  Hermann  (J.  pr.  Oh.,  zxziil  287) : 

1^30*49        £144*49        13E  22  82        Oil,  S'e,  gangue  2*20=100  Honnann. 

Pyr.,  ato. — In  the  closed  tube  yields  water,  and  asBumes  a  violet  or  rose  color.  B3.  ciaoki 
open,  beoomeR  violet,  but  does  not  Aise.  Gives  but  a  faint  copper  reaction,  bnt  in  other  respeoUi 
like  turquoifl.    The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

Oba. — Oocurs  in  orusts,  consisting  of  small  prismatic  crystals,  at  Striegis,  near  Freiberg^ 
Saxony. 

Brdmann  aoalyzed  a  Striegis  mineral  {Siriegisan  of  Breithaupt)  with  a  very  different  result,  as 
seen  ih>ni  tiie  analyses  under  Wavelutb,  to  which  species  the  specimens  evidently  pertain. 
Peganiie  has  tSSL  recently  been  placed  under  waveUite. 

Named  ftom  wHymwVf  an  herh,  in  allusion  to  the  color. 

666.  nSOHZIRITB.    Schi&churovskit  Edrmannf  J.  pr.  Ch.,  zzxiii  286,  1844. 

Orthorhombic,  Kokscharof.  7  A  7=118°  32';  a:i:  e—x  :  1 : 1-189. 
7  a  i-i,  bevelling  plane, =160'*  48',  i-3  A  i-fi=99''  62J'  and  80^  7J',  i-2  A  i-i 
=139°  56'.    Mostly  in  small  six-sided  prisms.    Abo  crystalline,  massive. 

H.=5.  G.=246.  Lustre  vitreous.  Color  grass-green  to  olive-green, 
and  verdigris-green.    Translucent. 

Oomp.— £1*1^+8  fi= Alumina  41-8,  phosphoric  add  28*9,  water  29*8=100.  Analyna: 
Hermann  (L  a) : 

1^29-08        2138*47        I'e  and  Sn  1-20        On  0-80        £[27*50=100. 

Pyr.,  ato.— B3.  beoomes  white,  and  clouded;  yields  much  water,  but  no  fluorine.    Soluble 
m  sulphuric  acid. 
Obs.— From  Nischne  Tagilsk,  where  it  occurs  m  veins  in  a  ferruginous  sandstone  and  day 


665A.  YARiscm  BreUh.  (J.  pr.  Ch.,  x.  506, 1837).  Contains  the  same  ingredients  as  the  above^ 
but  is  not  yet  accurately  analyzed.  Reniform;  apple-green;  with  white  shining  streak,  weak 
greasy  lustre,  and  translucent.  Yields  water  in  a  matrass.  B.B.  in  the  forceps  mfUsible,  but 
becomes  white ;  in  the  outer  flame,  colors  the  flame  deep  bluish-green ;  with  borax  and  salt  of 
phosphorus  forms  a  pale  yellowish-green  glass;  with  soda  fhses  with  effervescentse,  but  imper- 
fectly; with  cobalt  solution  becomes  blue.  Occurs  in  quartz  and  sIliceouB  slate  at  Messbaoh  in 
Saxon  Voigtland.    Named  fiom  Yarisda  (Yoigtland). 

666.  TAVZSTOOKZTB.    Hydrated  Caldum-aluminio  Phosphate  (T)  ^.  JZ  Ckurdi,  I.  Ob.  Soo, 
n.  lit  263,  1865.    Taviatockite  IkmtL 

In  microscopic  acicular  crystals,  sometimes  aggregated  in  irregular  stel- 
late groups,  constituting  a  white  pearly  powder. 
Lustre  pearly.    Color  white.    Transparent  to  translucent.    Fragile. 

Oonp.— 0.  ratio  for  ft+fi,  P,  fi=6  :  6  :  8;  whence  rtCa*+iXl)«P+nfl=I1ioBphoric  ad4 
10-41,  alumina  22*06,  lime  35*97,  water  11-66=100.    Analyses:  Churdi  (L  a): 
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M8 


1b 

P 

¥e 

Cu 

1.  GomwBll 

88-6 

27-5 

22-6 

3.        " 

32-20 

2-30 

25*10 

3i'70 

1^  XI  Ca  A 

80-86        22*40        3627        12*00=101*08  OhurdL 

Pyr.,  eto^— B.B.  *'iiioande8oe8  **  and  becomes  opaqne.  With  nitrate  of  oobelt  gires  a  btne  oolOiL 
Oolorless  bead  with  borax.    Difflcultlj  soluble  in  adds. 

Obs. — Occnra  at  Tayistock,  Deyonshire,  in  cavitiea  with  quartz  cry>tal9,  with  pyrite,  chaloopjw 
rite,  and  childrenite. 

667.  OHBNBVZXITiL    CSieneTizite  Adam,  V.  PUani,  0.  E.,  IxIL  690,  1860. 

Maasiye--^mpact. 

IL=4*5.  G.=3*93  ?  Lnstre  vitreous.  Color  dark  green  Streak  yel- 
lowisli-greeii. 

Oomp.~0.  ratio  for  &+S|  £8^=6  :  6  :  3  nearij,  with  O.  ratio  of  Fe,  Ca=:7i  :  6i.  Ibrmida 
^e-CuTAB+afi;  or  perhaps  PeAa+sOufi;  As  :  r=9  : 1.  Analjses:  1,  Ghenevix  (L  a): 
2,  Fi8ani(La): 

Ca      a 

—       12,  sand  3=08*5  OhoieTix. 
0*34         8-66=100-8Q  Piaani 

Pisani  refers  here  the  analysis  bj  Cheneviz.    10*3  p.  c  of  sand  are  removed  from  anaL  3L 
Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water ;  becomes  brown  alitor  caleina- 

tion.    B.B  on  charcoal  fuses  easily,  giving  out  arsenical  fumes,  and  leaving  a  black  magnetic 

scoria  with  grains  of  copper.    Basily  soluble  in  the  adds. 
Ob8.~From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  which  gangue 

it  is  difficult  lo  separate  it  entirely. 

568.  DXTFRBNITB.  Strahlstein  (var.)  Jordan^  Min.,  eta,  Beisebem.,  243,  1803.  Griineisen* 
stein  (strahlichter)  Utlmann^  Syst.  Tab.  Uebers.,  152,  319,  1814.  Ohalkosiderit  UUmann,  ib., 
828.  Fasriche  Grun-Eisenerde  W,  BuJQrenite  Brongn^  Tab!.,  20,  1838.  Green  Iron  Ore^ 
Kraurit  BreWk,  Handb.,  152,  1841. 

Delvauzene  Dumoni,  L'Institut,  121,  1839,  Iklvaux,  BulL  Aa  Bruz.,  147,  1838.    Delvanzit 
Eaid^  Handb.,  512,  1845. 

Orthorhombic.  /A  7  about  123®.  Cleavage :  brachydiagonal.  Also 
massive,  in  nodules;  radiated  fibrous,  witli  a  drusy  surface. 

H.=3-5--4.  G.-3-2-34;  3227,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  olive,  or  blackish-green ;  alters  on  exposure  to  yellow  and 
brown.     Streak  siskin-green.     Subtranslucent. 

Oomp.,  Van— 1Pe*P4-8ft=Phosphoric  acid  27-6.  sesquioxyd  of  iron  62-0,  water  10*5=100 
l^e,  Si)*  P+3id,  Hsanl    Schnabel*8  analysis  makes  part  of  the  iron  protozyd. 

Analyses:  1,  Yauquelin  (Ann.  Oh.  Pharm.,  zxz.  202);  2,  Karsten  (Arch.  f.  Bergb.  u.  Hutt,  zv. 
248);  8,  Sdhnabel  (Bamm.  Min.  Oh.,  329);  4,  Pisani  (C.  R.,  liiL  1020);  5,  Kurlbaum  (Am.  J.  SoL, 
II.  zziiL  423);  6,  7,  Dumont  (L'Institut,  Na  276);  8,  Delvaux  (BuH  Acad.  Brux.,  1838,  147);  fl; 
10,  Diesterweg  (B.  H.  Ztg.,  xxii  257) : 


P 

21 

9e 

iln 

*e 

fl 

U  Hante  Yienne 

27-85 

^_ 

66-20 

6T6 

..^ 

9-29=100  Yauquelin. 

2.  Siegen,          dark  men 

27*72 

63-45 

..« 

8-56=99  73  Karsten. 

8.       " 

28*39 

53-66 

_. 

9*97 

8-97 =100-99  SohnabeL 

4.  Horbehan,           " 

28*68 

4-50 

64*4C 

— 

_ 

12-40=99-83  Pisani, 

6.  Allentown,  H.  J.  " 

82-61 

63-74 

8-77 

10-49,  Si  0-72= 100*95  %sxA\ 

6.  LOoauoBUe 

16*04 

34*20 

...^ 

-«• 

49-76=100  Dumont. 

7.          « 

16*57 

—.• 

36*62 



...^ 

48-81=100  Dumout 

8, 

18-20 

~~. 

40  44 

. — 

..^ 

41  13=99^7  Delvaux. 

9.  SiiMpen,  dork  gfe&n  • 

27-71 

62*02 

0*25 

10  90=lou-8S  Diesterweg 

25-90 

— 

59*14 

2-88 

— 

18*98=100-65  Diesterweg 
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Caiimih  (Oh.  NewB,  z.  15t)  shows  that  dofrenite  oontains  10*56  p.  a  of  water,  oorrespoodiiig  U 
(he  above  formula;  it  loses  no  water  at  100**  0.  He  obseryes  also  that  the  mineral  is  nsnallj 
80  mixed  with  hematite  that  it  is  difficult  to  separate  it  for  analysis. 

Ohurch  also  demonstrates  (I  c.,  145)  that  the  delvauaate  of  Liege  is  only  a  toel  dufinenita  It  lost 
hi  his  trial  20*33  p.  c.  oyer  sulphuric  add,  and  nearly  6  p.  c.  more  on  heating  to  100"  0. ;  the  total 
percentage  of  water  haying  been  found  to  be  37*23,  whence  the  essential  water  is  only  10-11 
p:  a,  as  in  duf^enite.  He  detected  a  trace  of  lime.  The  color  of  delyauzite  giyen  is  yellowish* 
brown  to  brownish-black  or  reddish,  or  that  of  altered  dufrenite;  and  (}.=1'86.  An  aUerei 
dufrenite  gaye  Diesterweg  G.  c.)  1?  6-5>fi,  Fe  80*03,  fl  1408=100*34. 

Pyr.,  etcw— Same  as  for  yiyianite,  but  less  water  is  given  out  in  the  closed  tube.  B3.  ftises 
easily  to  a  slag. 

Ob8.--Occur8  near  Anglar,  Dept.  of  Haute  Vienne,  and  at  Hirscihbeig  in  Westphalia  (the  locali- 
ties of  the  specimens,  according  to  Dufr^noy,  originally  named  dufirmit^);  at  Bochefortra-Tteixe, 
Morbihan,  France ;  Eisenfeld  near  Stegen.  Also  at  Allentown,  N.  J.,  as  a  fibrous  leek-green 
ooating;  sometimes  half  an  inch  thick,  in  the  Green  Send  formation ;  it  changes  to  brown  in  alter- 
ingto  limonita. 

The  dehauxene  is  from  Bemeau,  near  Vis6,  in  Belgium. 

Named  after  the  French  mineralogist  Dufr§noy. 


Globositb.  This  name  is  given  by  Breithaupt  (B.  H.  Ztg.,  zzir.  821,  1865)  to  a  mineral  < 
ring  at  the  Arme  Hilfe  mine  near  Hirschberg,  in  small  globular  concretions.  H.=5— 5*6.  G.= 
2*825—2*827.  Iiustre  greasy  to  adamantine.  Color  wax-yeUow  to  yellowish-gn^.  Streak  white. 
Brittle.  Analysis  on  a  smaU  quantity  of  the  mineral  afforded  Fritssohe  (L  c.)  r  28*89,  %ja  tr.,  & 
0*24,  ¥&  40-86,  Ou  0*48,  Ag  2*40,  Ca  2*40,  ^  and  F  23*94=100*05.  B.B.  in  tube  yields  water; 
by  stronger  heat  g^ves  the  fluorine  reaction,  depositing  a  ring  of  silica,  and  leaving  a  red  residue 
not  magnetic,  but  giving  with  fluxes  the  reaction  for  iron.  Slowly  soluble  in  muriatic  add.  It 
ooGurs  as  above  with  massive  and  pulverulent  limonite ;  also  in  Uie  cobalt  mine  of  Schneeberg 
in  Saxony,  with  quartz  and  hypochlorite. 

669.  OACOZSNITE.    Kakoxen  J,  Steinmann,  Yortr.  Bohm.  Ges.,  Png^  1825.    Oaooxene 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish-yeUow  color, 
H.=3— 4.    G.=:8*38.    Becomes  brown  on  exposure. 

Ck)inp.~Supposed  to  be  an  iron-wavellite.  0.  ratio,  fr.  anaL  3,  4^  for  S^  !l^,  d==6 :  6 :  12, 
whence  l^e*  r  + 12  fi,  from  Richardson's  analysis.  Analysis  5  corresponds  to  9e*  F*+SO  A. 
Analyses:  1,  Steinmann  (Leonh.  Orykt,  "750);  2,  Holger  (Baumg.  Za,  viil  129);  3,  Richardson 
(Thomson's  Min.,  i  476);  4,  6,  v.  Hauer  (Jahrb.  G.  Reichs.  1854,  67): 
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I.  Zblrow 

17*86 

36*32 

10*01 

015 

8*90 

26*95=99*19  Steinmann. 

2.       " 

9*20 

86*83 

11*29 

3-80 

18*98,  Ag  7*58,  2n  1*23,  S  11*29  tt 

8.       •* 

20*5 

43*1 

1*1 

2*1 

30*2,  Mg  0-9-97  9  Richardson. 

4.       "  fimmyw. 

19*68 

47*64 

^— . 

...^ 

32*78=100  Hauer. 

6.       **    globular 

26*71 

41*46 





32-83=100  Hauer. 

iSie  alumina  of  the  earlier  analyses  was  from  impurities. 

F3rr.,  eta — Yields  water,  with  trace  of  fluorine.  Fuses  on  the  edges  to  a  black  shining  sli^ 
and  colors  the  outer  flame  bluish-green.    Reactions  for  iron.    Soluble  in  muriatic  acid. 

Obs. — OconrR  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  with  earthy  linlOllSt^ 
Stated  by  Zepharovich  to  bo  sometimes  derived  from  the  alteration  of  barrandUa. 

57a  ARSBNIOSIDERrrE.    Arseniosiderite  I>tt>.,  Ann.  d.  M.,  IT.  it  848,  1842.    Aneow 
krokit,  Arsenocrocites,  Oloch&r,  Syn.,  226^  1847. 

In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  golden  color, 
resembling  cacoxenite ;  the  fibres  large  and  easily  separable  between  the 
fingers. 

H-=l— 2.  G.=3-520,  Dufr.;  388,  Ramm.  Lustre  silky.  Powdei 
jrellowish-brown,  rather  deeper  in  color  than  that  of  yellow  ochre.  When 
tabbed  in  a  mortar  the  powder  adheres  to  the  pestle. 
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BTDBOUB  PHOflPHATBB  AUD  ABSBSTATIES.  68S 

Oooiik— li^,  99\  Ca*,  fi",  or  \^«  la + 4  Pe«  la+lS  fi= Arsenic  add  87-9,  aesqnloxyd  of  iroi 
42-1,  Ume  111,  water  8-9=100.  AnalYsea:  1,  Dufreno/  (Anxu  d.  IC.,  17.  IL  343,  182);  2,  8, 
ftammelaberg  (2d  SappL,  20,  Pogg.,  IzriiL  608) : 

la  l^e         fin  Oa  &  d 

1.  3426         41-31        1*29  843        0-76        8*75,  Si 404=98-84  DufV^nojr. 

2.  [39-16]        40-00         1r.         12*18        8*66=100  Bammelaberg. 

3.  [37'36j        36*81  fr.         12-08         8-68,  Si  3-57=100  Bamm. 

Acoording  to  Fonmot^  araenioaiderite  ia  eaaentiaUj  oaoozene  with  the  phoaphoric  add  replaced 
by  araenic  add,  and  haying  the  cx)rre8pondiDg  formula  l^e*  A8*+18  ]&;  but  thia  ttaoooda  tht 
proportion  of  water  by  nearly  one-half^  and  doea  not  take  into  aooonnt  the  Ume. 

P3rr^  etc^— Like  aoorodite. 

Obfl. — Occurs  in  a  ntanganese  bed  at  Bomandche^  Department  of  Saone-et-Loire,  France. 

Named  from  arsenic  and  aUnpoi,  iron,  Changod  to  wnmocrodU  (fr.  ir^«,  flbr^  by  ^lockw 
because  of  a  previous  use  of  arsenoalderite  (aee  p.  76). 

671.  BVAN8ITB.    D,  IMea,  PhiL  ICag.,  IV.  zzrilL  841,  1864. 

Massive ;  reniform  or  botrjoidal. 

B[.=3*5— 4.  G.=l-939.  Lustre  vitreous  or  resinous ;  internally  waxy. 
Colorless,  or  milk-white ;  sometimes  tinged  with  yellow  or  blue.  Streak 
white.     Translucent,  subtranslucent.    Iracture  subconchoidal. 

Comp.— O.  ratio  for  fi,  P,  fl=9 :  6 :  18,  whence  5l'  P+il  fi'+lS  fl,  Dana,=Pho8phori« 
acid  1S-4|  alumina  30-7,  water  41*9=100.    Analysis :  Forbea  (L  a): 

P  £1  A 

(})  19-05  39-31  39-96,  inaol  1-41=99-72  Forbea. 

Pyr.,  eto« — ^B.B.  in  tube  yields  neutral  water,  decrepitates,  leaying  milk-white  powder.  In- 
fdaible.  ICoistened  with  sulphuric  add  colors  the  flame  green.  On  charcoal  with  cobalt  aolntion 
giyea  intense  blue.  With  fluxes  trace  of  iron.  Soluble  in  aulphuric^  nitric,  and  murifttio  adds. 
Fluorine  not  detected. 

Oba< — Occura  at  Zaetcsnik,  Hungary,  as  reniform  or  globular  concretiona  on  brown  hematite. 

Brought  in  1855  from  Hungary,  by  Brooke  Evana,  of  Birmingham,  En^^d,  after  whom  it  was 
named.    It  waa  labelled  allophane. 

672.  TORBBBMITB.  Ifica  yiridis  cryst  (fr.  Joh.)  v.  Bom,  lathoph.,  L  42,  1772.  GrOner 
Glinmier  (fr.  Saxony)  Wenk,  IJeb.  Oronst,  217,  1780;  Torberit  Worn,  (earlieat  name);  JTorst, 
Ueb.  Wem.  Yerbess.,  43, 1798  [later  spelt  JMomit,  aa  in  Ludwig's  Wem.,  i  808, 1803) ;  Chalko> 
lith  [put  near  Chlorite]  TFem.,  Bergm.  J.,  376,  1789 ;  Urankalk  durch  Kupfer  gef&rbt,  IJranitea 
spathosus  pt,  Klapr^  Schrift  Ges.  N.  BerL,  ix.  273, 1789 ;  Bcitr.,  iL  217,  1797.  Uranglimmer 
WenL,  1800,  Ludwig,  L  66,  1808.  Urane  oxyd^  K,  Tr.,  180L  Uranite  Aikin,  Ifin.,  1814 
Uran-Mica  Jameson,  Syst,  1820.  Uranphyllit  BreUh.,  Char.,  1820.  Phosphate  of  Uranium 
containing  Fhoa.  Copper  R  PhaUps,  Ann.  PhiL,  II.  r.  67,  1828.  Phosphate  of  Uranium  and 
Copper  JSera,  Jahreab.,  1823.  Knpfer-Uranit  Oerm.  Copper-Uranttei  Torberite  RA  J£,  517| 
1862.     Caprouranit  Brmilkj  B.  H.  Ztg.,  xxir.  802,  1866. 


TetragDnal.  <?Al-i=134°  8';  a=l-03069.  Observed  planes:  0; 
prism,  i4;  octahedral,  4,  f,  12,  2-i.  Forms  square  tables,  wiUi  often  re- 
placed edges ;  rarely  suDoctahedraL  4ge 

O  A  2=108^  66'  1  A  1,  ba8al,=llP  6' 


0  A  1=124  27  2  A  2,  basal,=:142  8 

0  A  1=136  49  2  A  2,  pyr.,=96  8 

138  60  f  A  f ,  ba8al,=88  21i 

^  iA  2-i,  * 


0  A  f  =:1J 
O  A  1=11 
<?A2^'= 


:116  63  2^  A  2-i,  ba8al,=128  16  OomwalL 

Cleavage  :  basal  highly  perfect,  micaceous.    Unknown  massivo  or  earthy 
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688  oxraEN  ooHKtuiiDs. 

H.=:2— 8-5.  G.=3-4— 8-6.  Lustre  of  O  pearly,  of  other  faces  snbada 
mantine.  Color,  emerald-  and  grass-green,  and  sometimes  leek-,  apple-,  and 
siskin-green.  Streak  somewhat  paler  than  the  color.  Transparent — snb- 
translncent.  Fracture  not  observable.  Sectile.  Lamin®  bnttle  and  not 
flexible.    Optically  uniaxial ;  double  refraction  negative. 

Oomp-— O.  ratio  for  ft,  CP,  5=1  :  6  :  6  :  8;  whence  ^P-l-Cufl:-»-7  ft,  Dana.  Aatitntm:  I, 
B.  PhilUps  a  c);  2,  BerseUus  (L  a);  3,  Werther(J.  pr.  Oh^  xliiL  384);  I,  Piaaoi  (a  B.,  m.  81f): 
6,  Church  (Ch.  KewB,  ziL  183) : 

P  e  Ctt  fi 

14*5=99-5  Phmipa. 

16-05=  100-46  BeneUus. 

16-39,  Si  0-49,  earthy  subfftanoe  0*41  Wertbar 

15-00,  sand  0-40=97*67  PiaanL 

1416,  Ae  1-96,  Ca  0-62=100-24  Church. 

Pyr.,  etcw— In  the  dosed  tube  yields  ¥rater.  In  the  foroeps  flises  at  2*6  to  a  blackish  mass,  and 
colors  the  flame  green.  With  salt  of  phosphorus  gives  a  green  bead,  which  with  tin  on  charcoal 
booomes  on  cooling  opaque  red  (copper).  With  soda  on  charcoal  giyes  •  globule  of  copper. 
AfiTords  a  phosphid  wiui  the  sodium  test    Soluble  in  nitric  add. 

Oba. — Gunnis  Lake  formerly  afforded  splendid  crystallizationB  of  this  species,  and  also  Tincroft 
and  Wheal  Buller,  near  Bedruth,  aud  elsewhere  in  Cornwall.  Found  also  at  Johanngeorgenstadl, 
and  Eibenstock  and  Schneeberg,  in  Saxony;  in  Bohemia,  at  Joachimsthal  and  Zinnwald;  in  Bel- 
gium, at  Vielsalm.  A  variety  from  Providence  in  Cornwall  is  in  8-8ided  tables  with  a  low  pyra* 
mid,  and  has  a  leek-green  color,  with  G.=3-329— 8*372  (Breith.,  B.  H.  Ztg.,  zxiv.  803). 

The  angle  0  a  2  is  given  by  Mohs,  Haidinger,  and  Neumann  =108**  29' ;  by  Hesseuberg  (Mm. 
Not.,  vL  41)  108**  38';  Kokscharof  (Min.  RussL,  v.  35)  108"  66';  the  mean  of  his  measurementa 
of  Cornwall  and  Sdilackenwald  crystals  being  108**  63'  23  '  aud  71**  5'  21".  Similar  figures  art 
given  by  Greg  k  Lettsom,  Min.,  384.  The  angles  of  B.  &  M  do  not  agree  with  any  of  the  meas- 
urements. 

Vint  named  torberiie  (iortfemiie)  by  Werner,  after  the  chemist  Torber  Bergmann  TLai-  Torbemusi 
as  written  by  Bergmann  himself].  Then,  this  naming  after  persons  having  been  denounced  as  an 
innovation  (see  Earsten's  Werner's  Yerbeas.,  43,  1793),  Werner  substituted  ChalcoUie  (fr.  x*^*ft 
eappeTf  signifying,  as  he  says,  "ein  Kupfer  haltender  Stein")  in  allusion  to  Bergmann's  deter* 
mination  in  1780  that  the  mineral  was  muriate  of  copper.  When,  finally,  it  was  shown  by  Klap- 
roth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and  others,  threw  aside 
chakolUej  because  fiUse  in  signification,  and  used  Uranglimmer  (uran-mica).  Chalcolite  has  since 
.crept  back  again,  but  is  no  more  appropriate  now  than  it  was  sixty  years  ago.  The  name  tar^ 
henU  was  written  as  it  should  be,  loAemittt  by  some  mineralogiste  of  last  century. 

Both  this  species  and  the  autunite  have  gone  under  the  common  name  of  urcmits;  the  former 
also  as  Copper^v/raniiie^  the  latter  Lime^waniU. 

673.  AUTUNITB.  Yar.  of  Uranglimmer,  Urankalk,  or  Chalcolite,  of  auOwn  prior  to  1819. 
Sel  A  base  de  chauz,  6u  Toxide  d'urane  joue  le  r61e  d'acide,  JStrs.,  N.  Syst  Min.,  295,  1819. 
Uranit  Ben^  Jahresb.,  iv.  46,  1823.  Kalk-Uranit  Oerm,  Lime-Urauite.  Autunite  £,  A  JC, 
619,  1852.    Calcouranit  BreiOL,  B,  H.  Ztg.,  xdv.  302,  1865. 

Orthorhombio ;  but  form  Yery  nearly  square,  and  crystals  resembling 
closely  those  of  torbemite.  Cleavage:  basal  eminent,  as  in  torbemite. 
<?  A  2-1=:  109^  6',  (?  A  2-1=109°  ir,  2-iA2-t=95°  52',  2-i  A  1  (plane  on 
edge  2-i/2-t)=138''  30',  Descl.   Planes  2-i,  2i  correspond  to  2  of  torbemite. 

H.=2— 2-5.  G.=3-05— 8-19.  Lustre  of  0  pearly;  elsewhere  subada- 
mantine.  Color  citron-  to  sulphur-yellow.  Streak  yellowish.  Translu- 
cent.    Optically  biaxial,  Descl. 

Oomp.^0.  ratb  for  ft,  %  1^,  fi=l  :  6:  6 :  8;  whence  S'P+Calft+tfi,  I)ana,=Phoip1iork 
Mid  16*7,  ozvd  of  uranium  62*7,  lime  6*1,  water  15  6=100.  Analyaes:  1,  BerseliuafL  a);  S 
PiBani(aB.,m.817): 

1^            9           Ca     ttg,ti[n     Ba         Sn  H 

h  Autun   15-20        61*78        5-88        0*20        1*57        0*06        15*48=100*12  BerBelliu. 
S.      «*        13-40       66-47        6-60        —        20*00=98*67f  FiaanL 
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HTDBOUS  PHOSPHATES  AXD  ABSENATES.  5^7 

FyTi,  ato^— Same  as  for  torbernite,  but  no  reaction  for  copper. 

OtM. — Antonite  is  found  usually  with  otbor  ores  of  uranium,  associated  with  silver,  tin,  ani 
iron  ores.  Occurs  in  the  Siebengebiige,  in  the  homstone  of  a  tracbjtio  range ;  at  Johanngeorgen- 
stadt  and  Bibenstodc ;  at  Lake  Onega,  Wolf  Island,  Bussia ;  near  Limoges,  and  at  SL  Sjmphorien 
near  Anton ;  formerhr  at  South  Basset,  Wheal  Edwards,  and  near  St.  Daj,  England.  Occurs 
sparingly  at  the  Middletown  (Gt)  feldspar  quarry,  associated  with  columbite  and  albite,  in 
minute  tabular  crystals  and  thin  scales,  of  light  green  and  lemon-yellow  colors ;  also  in  minute 
crystals  at  Chesterfield,  Mass.,  on  the  quarts  or  albite,  and  sometimes  in  the  red  centres  of  tour* 
malines,  and  at  Aoworth,  N.  H.,  straw-yellow  and  light  green ;  also  in  a  gneiss  quarry  on  the 
Schuylkill,  near  Philadelphia,  about  i  m.  above  the  suspension  bridge. 

Desdoiaeauz  makes  autunite  to  differ  from  torbemite  (Ann.  d.  M.,  Y.  ziv.  1857)  in  being  optically 
biaxial,  and  therefore  orthorhombic ;  and  the  planes  2  of  the  latter  thus  become  2-i  and  2-{,  as 
they  incline  unequally  to  the  base.  The  angles  are  still  veiy  dosely  the  same,  the  pyramidal 
9y  62',  being  in  torbemite  96*  6',  Eokscharof ;  95*"  62',  Hessenberg ;  95*  46',  Haidlnger.  The 
species  are  at  least  closely  isomorphous. 

Berzelius  calls  the  uranite  of  Cornwall  and  that  of  Autun,  respectively,  chaiooliie  and  uranite^  in 
his  article  announcing  the  composition,  in  Jahresb.,  iv.  146,  147,  1823 ;  and  the  special  application 
of  uraniie  to  this  species  dates  fh>m  that  time.  Yet,  in  order  to  avoid  confViBion  from  the  double 
use  of  the  name,  it  is  better  to  adopt  for  the  spedes  the  name  of  auiunite,  from  one  of  its  noted 
looalitieB. 

Fritobohmiti  BrmOkf  B.  H.  Ztg.,  xziv.  302,  1866.  A  mineral  much  resembling  uranite  in  its 
four-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basal  cleavage ;  with  H.=2— 2*6 ;  G.= 
8'504?;  vitreous  to  pearly  in  lustre ;  reddish-brown  to  hyacinth-red  in  color  and  streak ;  trans- 
lucent ;  affording  Fntssche  (L  c.)  reactions  for  ozyd  of  uranium,  protoxyd  of  manganese,  vanadio 
^d,  phosphoric  add,  and  water.  The  red  oolor  is  attributed  to  the  manganese,  and  it  is  consid* 
ered  a  mangan-uranite  containing  some  vanadic  acid.  It  occurs  with  crystals  of  autunite  and 
torbemite  at  Neuhammer,  near  Neudeck  in  Bohemia,  in  a  hematite  mine ;  at  Johanngeorgen- 
stadt,  of  fine  red  color,  with  torbemite.  Bed  crystals  in  groups,  supposed  to  be  this  mineral, 
have  been  observed  on  spedmens  of  uranite  from  Autun,  and  from  Steinig,  near  Elsterberg,  in 
Saxon  Yoigtland.    May  it  be  an  altered  uranite  ? 

574.  AMPHITHALTTE.    AmfithaUt  Igtisir^  (Efv.  Ak.  StookL,  1866,  98,  R  H.  Ztg.,  xzv.  30ii, 

1866. 

Massive.    H.=6.    Odor  milk-white.    Bubtransluceiit 

0.  ratio  for  ft,  fi,  P,  fi=l :  10-25  :  7*6  :  5.    Analysis:  Igdstrom  (L  a): 
P  21  ttg        Ca  fi 

30-06        48'50        1*55        5*76        12*47 =93*34  Igelstrou. 

B.B.  infrislble.  Insoluble  in  adds.  Occurs  in  the  quartdle  of  Horrsjdberg,  Wermland,  with 
lasulite,  ratfle,  and  cyanite.  Named  from  «/i^i5dA4c,  beoroumedt  since  it  usually  occurs  surrounded 
by  other  beautiAil  minerals,  though  unattractive  itselC 

674 A.  Hydrous  FhMphate  of  Alumina  and  Lime  Damour  (Linstitut,  1853,  78).  Compact,  of  a 
pale  or  dark  brick-red  color.  Scratches  glass  feebly.  G.=3'194.  Supposed  by  Damour  to  be  a 
hydrophosphate  of  alumina  and  lime.  BB.  in  a  tube  gives  considerable  water ;  and  in  a  platinum 
crudble  at  a  red  heat  loses  12 -70  p.  a  of  water.  Found  in  rolled  pebbles  with  the  diamond  sand 
ofBahia. 

674B.  Ouproous  Photphab  of  Ahmima,  Domeyko  (Min.,  2d  ed.  426)  describes  a  mineral  from 
San  Lorenzo  de  la  Ligna,  Chili,  occurring  in  a  decomposed  feldspathio  rock,  giving  on  analysis  1^ 
17*7,  Si  7*6,  M  46*3,  On  6*3,  te  3*3,  H  18-8=100.  Its  color  is  a  pale  tnrquois-hlue ;  structure 
oompaot,  homogeneous,  and  so  soft  as  to  be  scratched  by  the  nafl. 

576.  SFHiUUlTJbL    8ph«rit  v.  ZepluMrwieK,  Ber.  Ak.  Wlan,  IvL  1867. 

^  In  globular  concretions  with  a  druBj  faceted  Burface,  without  a  distinct 
dbrous  or  concentric  structure.    Cleavage  distinct  in  one  direction. 

H.=4.  G. =2-636.  Lustre  jgreasy-vitreous,  glimmering.  Color  light 
^7,  more  or  less  reddish  or  bluish,  the  red  color  from  mixture  with  hema- 
tite.    Translucent 
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588  oxTGEN  ooiipoimns. 

Oomp.-^.  ntio  for  Si,  1^,  d=3 :  2 :  8i;  £l*P'+iea=:Fboq^horio  aoid  26-1,  thwliur  41^ 
water  26'6=:100.  AnaljSM:  A^  Boridc/  (L  a);  B,  aamo,  vntb  Si,  0%  Jig,  and  some  P  (fix 
these  beaes)  excluded: 

P 

A.  (1)28-58 

B.  26*80 

Pyr^  etc.— Yields  water.  B3.  ia  InAisiUe,  and  colors  the  flame  bhiish-greea.  With  oeibsll 
solution  a  fine  blue. 

Obsw— Occurs  lining  csTities  or  seams  hi  hematite,  at  Z^eooy,  Bohemia,  hi  Lower  Sihiriao 
scluBta,  along  with  wsTellite. 

Altr— Becomes  opaque  white,  dull,  and  earthjr  hy  alteration. 

676.  BORIOBITB.    Delyauzene  {ft.  Leoben)  v.  Ilauer,  Jahrb.  Q.  Relchs.  1864,  68;  (fir.  Neoa- 
covic)  Baricky,  Nat  ZS.  Lotos,  March,  1867.    Bonckite  Dana, 

Eenifonn  massive.    Compact,  without  cleavage. 
H.=3-5.    G.=2-696— 2-707.    Lustre  weak  waxy.    Color  reddish-brown. 
Streak  the  same  as  color.     Opaque. 

Oon^i.— aratioforlt+fi,P,  fl=3:2:8,  with  a:»=l:7;  »=Ca,fi=»e;  (|Pe,Cay^ 
+  16]e[. 
Analyses:  1,  y.  Hauer  (L  a.);  2,  Boricky  (L  a): 


P 

S'e 

ttg 

Ca 

fi 

1.  Leoben 

(1)  20  49 

62-29 

8*16 

19-06=100  Hauer. 

2.  Nenaooyio 

19-36 

62-99 

0-41 

7-29 

19*96=100  Borid^. 

Pyr.,  etc. — ^Yields  water.    B.B.  fiises  easfly  to  a  blade  mass.    Soluble  in  muriatic  add. 
Oba«— £Vom  Leoben  hi  S^yria,  and  in  a  Lower  Silurian  schist  at  Nenacoyic  in  Bohemia. 


PHOSPHATES  OR  ARSENATES,  COMBINED  WITH  SULPHATES. 

680.  DIABOCBDCTB.    Biadoohit  BreWkf  J.  pr.  Oh.,  x.  608, 1837.    Fhosphoreisen^ter  Bamm 

Reniform  or  stalactitic ;  structure  curved  lamellar. 

H.=3.  G.=2'036.  Lustre  resinous,  inclining  to  vitreous.  Color 
yellow  or  yellowidi-brown.  Streak  imcolored.  Fragile;  fracture  con- 
choidaL 

Oomp.— Pe*P'+2l^5*+82d=Pho8phoric  add  14-3,  sulphuric  add  16*2,  seaquiozTd  of 
iron  40-4^  water  29*1 = 100.    Analysis  by  Flattner  (Ramm.  Ist  SuppL,  45) : 

P 14-811  516-146  9e  39-690  13[  80*344=100. 

Near  Iron  sinter  (pittidte),  with  phosphoric  add  in  place  of  arsenic  add. 

Pyr.,  etc^— Yields  much  water  hi  the  dosed  tube,  and  swells  up,  becoming  lustreless  and 
opaque  yellow;  when  ignited  g^ves  off  sulphuric  add.  B.B.  in  the  forceps  swells  up  and  &Us  to 
powder,  but  carefuUy  ignited  (hses  easily  to  a  grayish-black  slag,  and  colors  the  flame  bluish- 
green.  On  diarcool  affords  a  steel-gray  magnetic  globule.  With  soda  affords  metallic  partidei% 
and  giyes  a  sulphid  whidi  bladceus  sUyer.  With  borax  and  salt  of  phosphonxs  reacts  ibr  iron. 
Soluble  hi  muriatic  add. 

Obs.— From  alum-slate  near  Grfifenthal  and  Saalfeld  hi  Thuringia. 

Named  from  MiSoxoi,  a  successor,  on  the  supposition  that  it  is  an  iron  amter,  in  whioh  phosphortf 
add  has  replaced  the  arsenic  add. 
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681*  PimOXTB.  Biaenpechen  Kasn^oi  [not  Werh\  Tab^  66,  08, 1808.  Fer  ozjdu  reeinite 
Haiky^  Tabl,  98,  1809.  mttisit  HdusnLj  Handb.,  285,  1813.  Eiaenainter  Wem,,  Hoffia.  MiiL, 
iii.  b^  802,  1816;  !▼.  b^  141, 1817;  flr.  Freieslebea  a.  Arb.,  r.  74,  261.  Arseneisenaintor  Germ, 
Pltchj  Iron  Ore.  XXiaraenate  of  Iron.  Sideretine  Bstid,  Tr.,  ii  609,  1832  [not  FUtmU  Baud., 
p.  484].     Pittidt  MttuanL,  Handb.,  1022,  1847. 

Keniform  and  massive. 

H.=2— 3.  G.=:2*2— 2*5.  Lustre  vitreous,  sometimes  greasy.  Color 
vellowiBh  and  reddish-brown,  blood-red  and  white.  Streak  yellow — white. 
Translucent — opaque. 

Oomp. — ^Analjsea  afford  vaijing  reaujts.  0.  ratio  for  S,  S,  ^a,  It,  from  Stromeyer's  analjaia, 
approzimatelj  6:3:5:  15,  whonoe  Pe  Aa+I^e  §+15  £[=Araenic  acid  25*6,  aulphuric  add  8-% 
ozy-d  of  iron  »5*6,  water  29-9=  luO;  from  the  Schwarzenberg  ore  (No.  6)  12  :  9  :  10  :  24 ;  whence 
Bammelaberg  deduoea  Pe"  A8*+Pe  §'+24 H;  perhapa  2  jfe  Aa  +  3  (9e,  1^*)  S+21  H;  or  2  ¥^ 
£a+S^O  5'+21  d+9e  ^*;=Ar8enio  add  26-0,  aulphuric  add  18-6,  oxjd  of  iron  86*1,  water  24*3 
=100.  1,  Btromejer  (€KIb.  Ann.,  bl  181);  2,  Laugier  (Ann.  Oh.,  xzx.  325);  3,  Kersten  (Schw. 
J.,  liiL  176);  ^  5,  Bammelaberg  (Fogg.,  Izii.  139);  6,  id.  (5th  SuppL,  102): 


1b 

S 

9e 

Hn 

fi 

1.  ITreiberg 

26-06 

19-14 

3310 

0*64 

29-26=99*09  Stromeyer. 

2,       " 

20 

14 

85 

tr. 

30=99  Laugier. 

SL        " 

80-25 

40*45 

28*50=99-20  Keraten. 

4.  Seiglitaiollen 

24-67 

5-20 

54-66 

— 

15-47  =  100  Rammelaberg. 

5.            " 

28-45 

4-36 

5800 

-^- 

12*59=100  Bammelaberg. 

6.  Sdiwarzenberg 

26-70 

13-91 

84-85 



24-64=100  Bammelaberg. 

P3rr-,  tttc— In  the  doaed  tube  jielda  water,  and  at  a  high  heat  givea  off  aulphuroua  add.  In 
the  foroepa  and  on  cbarooal  like  acorodite.  With  aoda  on  oharooal  givea  araouical  fumea  and  a 
aulphid  which  blackona  aUver. 

Oba.— Oocura  m  old  mines  near  Frdbeig  and  Schneeberg  in  Saxony,  and  elaewhere.  An  on 
on  Hopkina'a  farm  near  EdeuTille,  K.  Y.,  ia  referred  by  Beck  to  thia  apedea 

For  an  iron-ainter  without  the  aulphate,  aee  under  Scoroditb. 

682.  BSUDANTXnL    Levy,  Ann.  PhiL,  II  zL  194,  1826. 

Rhombohedral.  JS  A  -ff=:91^  18'  (mean),  Dauber.  Occurring  planes : 
Oy  6,  10,  Hj  -1,  -2,  -f ,  -4,  -5 ;  crystals  modified  acute  rhombohedrons. 
Cleavage :  basal,  easy.    Basal  plane  (0)  flat,  dull ;  B  bright,  curved. 

H.=3'5— 4*5.  G.=4— 4*3.  Lustre  vitreous.  Subadamantine,  resinous. 
Color  dark  to  clear  olive^reen,  yellowish^reen,  black,  brown.  Streak 
greenish-gray  to  yellow.     Usually  opaque,  rarely  transparent 

Var. — 1.  A  mineral  containing  phoaphoric  add,  wit!;,  little  or  no  araenio;  the  mineral  from 
Oork  and  Dembaoh.    2.  Containing  araenio  add,  with  little  phoaphoric  add ;  mineral  from  Hor- 


BAR^in  cryatala  from  Cork,  91*  18',  Dauber;  ttom  Dembach,  91*  9',  Dauber;  ttom  Horhauaon, 
92*  30',  Levy;  91*  48',  Dauber.  The  Cork  cryatala  are  blade,  brown,  or  green  and  opaque;  G. 
=4-295,  green,  Bamm. ;  thoae  of  Dembaoh,  oliTO-graen  to  yellowiah-green,  aometimea  trana- 
parent^  with  H.=3i(,  Q.=4-0018,  Sandberger.  The  Horhauaen  mineral  waa  the  original 
beudantitc. 

OoiBp. — Beaults  Tarying  mndu  Analysea:  1,  Sandberger  (Pogg.,  a  611);  2,  Batamelabrrg 
%^  581) ;  8,  4,  FCroj  (PhiL  Mag.,  IL  zzztIL  161) ;  5,  Sandberger  (L  a): 

A.  Phoaphatie  variOy. 

P         Is        5        Pe       ^      Cu        fi 
L  Dembach    (})  18-22       Ir.       4*61    44-11    26-92      tr.     11*44  Sandberger. 


1  Cork, grem  (i)  897      0^    18-76    4069    84*05    2*45      9-77  Bammelaberg; 
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1. 

S 

Fe 

th 

A 

8.  Hdrhansen 

1-46 
und. 
2-79 

9-68 
13*60 
12-51 

12-81 

12-36 

1-70 

42-46 
87-65 
47-28 

24-47 
29-62 
23-43 

8-49=98-87  Percy, 
8-49= 101 -61  Percy. 
[12-29]=100  Sandbeiger. 

Pyr.,  eto. — Heated  yields  water.  B.B.,  alone,  the  Cork  crystals  are  iDfusible,  but  yield  oi 
diaroofd  fumes  of  sulphurous  acid  and  ajflford  a  yellow  slag^  and  with  soda  a  kernel  of  lead ;  the 
Dembach  fuse  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  with  a  black 
hepatic  slag;  the  Horhaasen  also  Aise  easily,  affording  a  gray  slaggy  globule,  and  after  long 
blowing  the  odor  of  arsenic. 

Ob8«— Occurs  at  the  Glendore  iron  mine,  near  Cork,  with  quarts  and  limonite;  at  Dembacli, 
near  IContabaur,  in  Nassau ;  at  Horhausen,  in  Nassau,  on  Umonite. 

683.  LINDAOKXaEUTB.    lindackorit /.  F.  Vogl,  Jahrb.  G.  Beidx&,  iv.  562,  1868. 

Orthorhombic.  In  oblong  rhombohedral  tables,  grouped  in  roeetteB, 
and  in  reniform  masses. 

H.=2— 2*5.  Lustre  yitreons.  Color  verdigris-  to  apple-green.  Streak 
paler  to  white. 

Oomp.— 2  Cu*lB+]!ri*9+7  d,  Idndadcer,  who  obtained  (L  a) : 

la  28*68        9  6*44        Cn  36*34        ]^1  16*16        ^e  2-90        K  9-32=99-78. 

Pyr.,  etc— B.B.  on  oharcoal  giyes  alliaceous  ftimes,  and  (Uses  to  a  blade  bead.  With  Iforaz  ana 
salt  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  muriatic  add,  the  aohition 
giving  a  yellowish-brown  precipitate  with  sulphuretted  hydrogen. 

OlNi«— From  JoachimsthaL 

684.  SVANBBRaiTB.    Svanbergit  IgMrom,  Wv,  Ak.  Stockh.,  1864, 166. 

Khombohedral.  Ji  A  jB=90*'  85' ;  RMR  (occurring  planes)=154^ 30', 
Dauber;  Zf  A^=87i'' to  SS"*,  Breith.,  with  other  rhombohedrons  of  95*" 
16'  and  82°  26'. 

H.=5.  G.=3-30 ;  2*571,  Breith. ;  3*29,  Blomstrand.  Lustre  vitreous  to 
adamantine.  Color  honey-yellow  to  yellowish-brown,  reddish-brown,  and 
rose-red.    Streak  reddish  or  colorless.    Subtransparent. 

Oomp.— Analyses :  1,  Igelstrdm  (L  a,  and  J.  pr.  Ch.,  bdv.  262);  2,  0.  W.  Blomstrand  (prir. 
contrib.,  De&  8,  1867): 

liln     th     % 
tr,      3-82    0*24 

Blomstrand's  analysis  gires  the  0.  'ratio  for  ft.  S,  S,  P,  d=3  :  9  :  51 :  6  :  6 :  taking  it  at 
8:9:6:6:6,  it  affords  the  formula  (i  Ca'+i  ^1)'  P-l-2  %1 5+6  fi=Phosphoric  add  16-0, 
sulphuric  acid  18*0,  alumina  34*9,  lime  18*9,  water  12*2= 100.  Taking  the  ratio  at  3  :  -0  :  6  :  6 :  6, 
itoorrespondsto  the  formuU  3(iCa*+i£l)*F+6  ^  S  +  £lfi*+16  '£L 

Igelstrum's  analysis  affords  approxunately  3:9:6:6:3,  and  the  same  formula  as  the  last| 
excepting  6  ^  in  place  of  15  ]ft.  But  it  differs  widely  in  the  protozyds,  it  containing  much  soda 
(determined  by  the  loss  ?),  and  comparatively  little  lime. 

Pyr.,  eto, — In  a  tube  acid  water.  B.B.  on  coal  Aises  only  on  the  thinnest  edges ;  with  soda 
in  reducing  flame  a  red  hepatic  mass,  which  becomes  green  with  water  and  yields  sulphuretted 
hydrogen  with  dilute  acid.  With  borax,  an  iron-oolored  glass.  With  cobalt  solution  a  lino  blusi 
But  UUle  acted  upon  by  adds. 

Obs.~From  Horrsjoberg  in  Wermland,  occurring  with  lazulite,  oyanitei  pyrophyllite,  damoor- 
ite,  hematite,  eta    It  is  near  beudantite  in  crystallization. 

686.  FioonTB  Bernhardi,  Worteib.  d.  Nat  gesdi.,  iT.  674^  Weimar,  1S27,  G  ook«f^  Ifin.,  566 
1881 ;  KemgaO,  Mm.  Not,  No.  xi ,  and  Ueb.  1864,  441,  1869,  82. 
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S 

£1        t^ 

1.  Wermland    17-80 

n-32 

37-84    1-40 

2.  Westana       15-tO 

16-97 

34-96    0-73 

Ca      fTa       tL 

01 

6-00  12*84    6*80 

tr.  Igetotr. 

16-69    12-21 

—= 100-21 BL 
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Monoeliiiic^  with  one  perfect  deaTBge^  and  a  seoond  indined  129*  to  the  other,  both  par&Uel  t€ 
the  orthodiaflonaL 

K=6— 6*6.    G. =8*4—3*53.    LoBtre  waxy  or  pearly,  weak.    Color  black.    Subtranalucent. 

Analysis  by  Flcinus  (L  a) :  P  12*82,  5  4*07,  ^e  68*85,  Hn  6*82,  Ca  017,  Si  0*17,  tL  16-87.  B.R 
ftises  to  a  semimetallic  slag,  whi(di  is  magnetic.    In  adds  hardly  attacked. 

Found  at  BodenmaiSf  with  garnet,  iolite,  eta  Also  reported  as  occurring  at  the  Gottesgab  mine 
'  Bodenmala,  in  crystals. 


HYDBOUS  ANTIMONATEa 


686.  BINDHBIBnTE.  Blei-Niere  (fi*.  Nertschinsk)  KarsL,  Tab.,  50,  77,  78, 1800  (citing  ana« 
by  Bindheimf  Scbrift.  Ges.  Nat  Fr.  Berlin,  z.  874^  1792).  Antimonate  of  Lead.  Antimonbleif 
spatb,  Antimonsaures  Bleiozyd,  Germ,  Btibiogalenit  Olodk^  8yn.,267,  1847.  Bleinerito  Nieoii 
Iftn.,  383,  1849. 

Amorphous,  reniform,  or  spheroidal ;  also  earthy  or  incrusting.  Struc- 
tnre  sometimes  cmred  lamellar. 

H.=4.  G.=4-60— 4*76,  Siberia,  Hermann  ;  5*05,  white,  Cornwall, 
Heddle;  4*707,  brown,  ib.,  Heddle.  Lustre  resinous,  dull,  or  earthy. 
Color  white,  gray,  brownish,  yellowish.  Streak  white  to  grayish  or  yel- 
lowish.   Opaque  to  translucent. 

..  Comp. — ^b*§b+4fi,  Siberian  mineral,  Hermann;  :^b*Sb4-2^fi,  Horhausen,  Bamm.;  ^b 
5b*+10^  Cornwall,  Heddle,  anal  4,  6;  tiio  true  nature  not  fully  understood. 

Analyses:  1,  Hermann  (J.  pr.  Oh.,  zxxiv.  179);  2,  a  Stamm  (Fogg.,  c.  618);  8-5,  Heddle 
(FhiL  liCag.,  lY.  xiL  126,  Greg  k  Letts.  Min.,  373) ;  6,  Percy  (ib.): 


§b 

^b 

fi 

9e 

Ca 

Is 

1.  Nertschinsk 

31*71 

61-38 

6*46 

_- 

.... 

— =100  Hermann. 

2.  Horhausen 

4113 

4884 

6-48 

3*36 

«r. 

<r.,  Ou  0-84=99*59  Stamm. 

8.  Cornwall,  wTute 

42*22 

47*04 

11-50 

.i... 

=100*76  Heddle. 

A                  l(                          U 

42  44 

46*68 

11-98 

— 

— =101-10  Heddle. 

5!        "         hraum 

46*70 

48-94 

6-46 

1-44 

1-34 

lr.=99-88  Heddle. 

6. 

47*36 

4ii-78 

11*91 





— =100  Percy.    . 

Pfaff  early  found  m  the  Nertschinsk  mhieral  (Schw.  J.,  zxviL  1)  Sb  43*96,  2s  16*42,  Pb  83-10, 

f^  0-24,  Ou  8*24,  Bi  2*34,  S  0*62,  Fe,  Mu,  eta,  3  32=103"i3.  Bindheim  (L  c.)  made  it  to  contain 
J9  25,  ^b  85,  ¥e  14,  H  10,  Si,  ^  9,  Ag  115=95-16. 

Pyr.,  etc. — In  the  dosed  tube  giyes  off  water.  B.B.  on  charcoal  reduced  to  a  metallic  globule 
of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  assay,  and  yellow 
nearer  to  it 

Obs. — A  result  of  thedecomposition  of  other  antimonial  ores. 

From  Kertsohmsk  in  Siberia;  Horhausen;  near  Endellion  in  Cornwall,  with  jamesonite,  firom 
which  it  is  derived. 

BlekUeriie  Is  German  for  Lead^ndney-ite/  and  SttbiogalenUe  implies  the  presence  of  gakca  of 
milphid  of  lead ;  hence  the  substitnte  above  after  the  earliest  analyst  of  the  spedes. 


B.  NITRATES, 
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690.  NITRXL    Nitrate  of  Potash.    Saltpetre.    Salpeter  Omn,    Ealisalpeter  Bamgm^  Handli, 

849,  1813.    Potaase  nitrate 


o 


Orthorhombic.    /A  7=118°  50',  0  A  l-i=130°  8';  «  :  J  :  (?=M8ei 
1 :  1-692.     14  A  14,  toD,=109°  57'  24  A  24,  ib.,=7l°  at  19**  0.,  and  71* 
44'  at  100°  C,  B.  and  M.     Generally  in  thin  orosts,  &ilky  tufts,  and  deli- 
cate acicalar  crystallizationB. 

H.=2.  G.=1'937.  Lustre  vitreous.  Streak  and  color  white.  Sub- 
transparent.    Brittle.     Taste  saline  and  cooling. 

Ck>mp.— &  f^=Nitric  acid  53*4,  potash  46*6=100.  Klaproth  obtained  for  an  AlHcan  apocimeo 
(Beitr.,  I  817)  Nitrate  of  potash  42*56,  sulphate  of  lime  26*54^  cblorid  of  calcium  0*20,  carbonate 
of  lime  30-40=98"60. 

P3rr.,  etc. — Deflagrates  yiridlf  on  burning  coals,  and  detonates  with  combustible  substances. 
Ck>lor8  tho  flame  violet  (potash).    Dissolves  easily  in  water;  not  altered  hy  exposure. 

Obs.— Found  generally  in  minute  needle-fonn  crystals,  and  crusts  on  the  surfoce  of  the  earth, 
on  walls,  rocks,  etc.  It  forms  abundantly  in  certain  soils  in  Spain,  Sgypt,  and  Persia,  espodaOy 
during  hot  weather  succeeding  rains.  Also  manufactured  from  soils  where  other  nitrates  (niteate 
<^  lime  or  soda)  form  in  a  similar  manner,  and  beds  called  nUriaries  are  arranged  for  this  purpose  in 
Franoe,  Germany,  Sweden,  Hungary,  and  other  countries.  Refuse  animal  matter,  also,  putrifled 
in  calcareous  soils,  gives  rise  to  the  nitrate  of  lime.  Old  plaster,  lixiviated,  affords  about  5  p.  a 
of  nitre.    In  India  it  is  obtained  in  large  quantities  for  the  arts. 

Nitre  requires  for  its  formation  dry  air  and  long  periods  without  rain ;  the  potash  comes  mainly 
from  the  debris  of  feldspathic  rocks  in  the  soil  The  oxydation  of  the  nitrogen  of  the  air  is  pro- 
moted by  organic  matters;  hence  the  nitre  is  generally  associated  with  azotized  deo^posed 
or^io  substances.  A  nitre  crust  from  the  vicinity  of  Constantine,  Algeiia,  afforded  &  a  86*00, 
Cafi"  and  AgN  3*00,  NaQ  600,  tL  3-50,  insol.,  etc,  1*60=100,  Boussingault. 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  earth  covering  the  bottom 
of  a  large  cave.*  Also  in  other  caverns  in  the  Mississippi  valley.  Those  of  Tennessee,  along  the 
limestone  slopes  and  in  the  gorges  of  the  Cumberland  table-land,  afford  it  abundantly. 

Nitre,  according  to  Frankenheim,  is  dimorphous,  like  carbonate  of  lime ;  one  form  prismaiti 
(aragonite-like),  the  other  rhornbohidrai  (calcite-like).  The  prismatic  is  the  normal  one  between 
-10*"  C.  and  800**  C;  and  between  these  temperatures  the  rhombohedral  is  easilv  transformed 
into  the  prismatic  through  the  presence  of  some  foreign  substance.  Above  300  the  rhombo- 
hedral is  the  normal  one,  the  prismatic  here  changing  to  it,  and  retaking  again  its  form  on  a 
diminution  of  temperature  (Pogg.,  xoiL  354). 

691.  SODA  NTTRB,  Sonde  nitrat^e  native  M.  de  JRiverc,  Ann.  d.  M.,  vl.  596,  1821.  Nitrate 
of  Soda.  Soda  Nitre.  Nitre  cubiqoe.  Natron-Salpeter  Leonh^  Handb.,  246,  1826.  NHratia 
Hafd^  Handb.,  1886. 

Ehombohedral.  H  A  jB=106''  33' ;  a=0-8276.  Cleavage :  rhombohe- 
drd.  perfect.     In  efflorescences ;  also  massive,  granular. 

H.=l-5— 2.  G.=2-09— 2-29;  2-290,  Tarapaca,  Hayes.  Lustre  vitreous. 
Color  white ;  also  reddish-brown,  gray,  and  lemon-yellow.  Transparent. 
Kather  sectile.  Fracture  indistinctly  conchoidal.  Taste  cooling.  Crystals 
Btrongly  doubly  refracting. 

Oomp.— fra:(^=Nitric  acid  63*6,^Boda  36*6=100.  Hoohstetter  obtain^  from  the  Ohlliai 
mineral  (v.  Leonh.,  1846,  236)  fTa  1^  94*291,  NaCl  1*990,  £S  0*239,  KN  0*426,  fig  N  0*868 
ji8oL0-203,^  1*993. 

P3rr*}  etc. — Deflagrates  on  charcoal  with  less  violenoe  than  nitre,  causing  a  yeDoW  lighl^  and 
also  deliquesces.    Colors  the  flame  intensely  yellow.    Dissolves  in  three  parts  of  water  at  60^  F 

Obs. — In  the  district  of  Tarapaca,  northern  Chili,  the  dry  pampa  for  40  leagues,  at  a  height  of 
8,800  feet  above  the  sea,  is  covered  with  1  eds  of  this  salt  several  feet  in  ttSckneafl,  along  with 
gypsum,  common  salt,  glanber  salt,  and  remains  of  recent  shells,  the  last  indicating  the  ' 
presence  of  the  sea.    De  Bivero,  L  c. ;  J.  H.  Blake,  Am.  J.  SoL,  xzxix.  876,  1840. 
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A.  A.  il^yee  dbtain«d  from  massei  eoBectod  hf  Mr.  Blake,  Hitrake  of  toda  64-981  Buf|ihJito  of 
BOda  800,  oommon  salt  28-69,  iodidB  0  68,  sheUa  and  marl  2*60=99  90. 

In  1837,  150,900  quintals  of  this  salt  refined  w^n  shipped  from  Yqniqne;  in  1866,  l.^fOO^OOC 
4iiinta]&    It  is  used  for  the  manufacture  of  nitrlo  add  und  nitre. 

0  A|*2  in  soda  nitre  equals  nearly  0  A  |  in  apatite. 

92.  MTTROOAIiOITE.    Kalksalpeter  Hams.,  Handb.,  1818.    ITHrate  of  lime.    Cb«.iix  nitm 
t^    Kitrocaldte  Ship.,  Min.,  iL  84^  1835.    Oalcinltre  Swft,  Uul,  iL  480, 1841. 

In  efflorescent  silken  tufts  and  masses.  Oolor  white  or  gray.  Taste 
sharp  and  bitter. 

Oomp.— OaU^+fisNltric  add  59*4,  lime  80  7,  water  9-9=100. 

Pyr.,  etc. — On  burning  ooula  It  slowlj  ftises  with  a  slight  detonation,  and  dHes.  Yeiy  del^ 
quesoent  before,  but  not  after,  being  desiccated  bj  heat 

Obs. — It  occurs  in  silky  efflorescences,  in  maoj  limestone  cayems,  as  those  of  KentookY. 
The  salt  forms  in  covered  spots  of  earth,  where  the  soil  is  calcareoua,  and  is  eztonidTely  iis^  in 
the  manufacture  of  saltpetre.  Aooording  to  Hausmann,  a  large  part  of  tbe  so-calleu  nitj»  is 
nature  is  this  salt 

693.  KXTROlMEAaNBSITB.  Nitrate  of  Magnesia  And,  Tr.,  iL  884, 1832.  j^tromsgneilta 
Shqi.,  IHn.,  ii.  85^  1835.  Magneamitre  Euot,  Min.,  ii  481,  1841.  Magn^sie  nitrate  liar 
neaiasalpeter. 

In  efflorescences.    White.     Taste  bitter. 

Ck>mp.~-The  salt  oontains,  when  pure  and  anhydrous,  nitrio  add  72*3^  magnesia  27*f. 

OlMU — ^From  limestone  caves,  along  with  nitro(»ldte. 

The  esdstenco  of  this  spedes  as  a  natural  product  has  not  yet  been  dearly  made  out 


4.  BOEATES. 


Boric  acid  occars  in  but  few  minerals ;  viz.,  Datolite.  DanbTLrite,  Axi- 
nite^  and  Tourmaline,  with  the  following.  It  is  a  remarkable  fact  that  in 
all  of  them,  as  far  as  known,  the  crystallization  is  either  hemihedral  or 
oblique.  Boracite  and  Bhodizite  are  hemihedral  isometric;  Touimaline 
hemihedral  rhombohedral ;  Datolite  is  monoclinic ;  while  Danburite  and 
Axinite  are  triclinic.  In  Tourmaline  and  Axinite  boric  acid  acts  the  part 
of  a  base. 

ABRAKGEMENT    OF    THB    SPEOIES. 

L  0.  ratio  for  bases  and  add  1  : 1. 

894.  SASBOLin  fi*B  B|et|Ha 

598.  SasADaLTifB  (tAg+id)*B+i£[  B,|0.|(iH,+»Mg)t-fiaq 

898.  HTDBOBORAOXn  Q  (Oa,  ]ilg)*+ft  It")  B  B,|e4(f  H,+i  (€a,  Mg))^ 

2.  0.  ratio  for  baaea  and  add  1 : 4. 

897.  Bosamzi  Jkg*fi«-i-ilCga  B,e«|e.pCg.-i-i]%Clk 

898. 
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3.  0.  nboAvbMes  «nd  aioid  1 1 
thus.  raUonallT.  1 :  8. 


6  or  1 :  12;  part  or  all  <f  the  water  dtoIadIt  baaia  uK 


599.  Borax 
60a  BsoHiun 

601.  HowLm 

602.  IJlezct 

603.  Cbtftohobpbixi 

604.  Labdvbelletb 
006.  hkoosm 


(iCa+ift)B+lia 
(iCa+*fi)B+ta 

+t[(iOa•+iB)•8i^ 
(ifra+t0a+tfl)B+2ia 
(iira+fCa+tfi)B+a 

(iNH«o+fta)B+ia 

feB*-l-3a 


Be|e|(iH+iNa)4-2iaq 
(Be),|e4ttH.+i€a)+li  aq 
(Be),|e,|(iH.+i€a)+laq 

+Q 
(B  e).|ej(|  H.+iNa,+|  ea)+ai  ac 
(Be),|e.|(tH,+iNa.+f€a)+aq 

Be|eHH+iAm)+iaq 
(Be)s|e,|9Fe+aq 


Appendtx.—BO^.  Wabwigkitb  B,¥i,ti[g^f'« 


69^  8A8SOLITE.  Sale  aedatiro  naturale  U.  F.  ffoefer^  Memoriae  Hrense,  1778;  Mueagnif 
Mem.  Soa  ItaL,  TiiL  487.  Natiye  Bedatiye  Salt  Addum  borada,  vutgo  Sal  aedativum,  Bergm^ 
Sdagr.,  1782.  Native  Borado  Add  Kirw^  1796.  Sassolin  Kark,  Tab.,  40,  75,  1800.  Aoid' 
boradque  Ft,    Boric  Add. 

Triclinic.  /A  7'=118**  30',  0  A  7=95^  3',  O  A  7=^80*^  33',  B.  &  IL 
Twins :  composition-face  O,  Cleavage :  basal  very  perfect.  Usually  in 
small  scales,  apparently  six-sided  tables,  and  also  in  stalactitic  forms,  com- 
posed of  small  scales. 

H.=l.  G.=l'4:8.  Lnstre  pearly.  Color  white,  except  when  tinged 
yellow  by  sulnhur ;  sometimes  gray.  Feel  smooth  and  unctuous.  Taste 
acidulous,  and  slightly  saline  and  bitter. 

Oomp. — ^£[*B=Boric  add  66*4,  water  43*6=100.  The  native  atalactitic  aalt,  aooordJng  to 
Klaproth  (Beltr.,  iii.  97),  contains,  mechanically  mixed,  sulphate  of  magnesia  and  iron,  sulphate  of 
lime,  silica,  carbonate  of  lime,  and  alumina. 

Pyr.,  etc^ — ^In  the  dosed  tube  gives  water.  B.B.  on  platinum  wire  ftises  to  a  dear  glass  and 
tinges  the  flame  yellowish-green.  Some  i^)pedmens  react  for  sulphur  or  ammonia  in  the  doeed 
tube.  Soluble  in  water  and  aloohd.  Dissolves  in  2*97  parts  of  water  at  100 "*  CS.,  and  10*7  parts 
at  50'  0. 

Oba^— This  long  known  compound,  the  Sail  gedoHvwn  Bombergii^  was  first  detected  in  nature 
by  Hoefer  in  the  waters  of  the  Tuscan  lagoons  of  Monte  Botondo  and  Qastelnuovo,  and  afterward 
in  the  solid  state  at  Sasso  by  Mascagni.  The  hot  vapors  of  the  lagoons  consist  largely  of  boric 
add.  To  collect  it  the  vapors  are  made  to  pass  through  water,  which  absorbs  the  boric  add;  tbe 
waters  are  then  evaporated  by  means  of  the  steam  fh>m  the  springs.  They  yield  seven  to  eight 
thousand  pounds  troy  per  day.  These  lagoons  spread  over  a  surface  of  about  3o  miles ;  and  in 
the  distance,  douds  of  vapor  are  seen  rising  in  large  volumes  among  the  mountains.  The  crude 
oorax  contains  20  p.  c.  or  mora  of  impurities,  among  which  Wittstein  and  Payen  found  18*7 
p.  c.  of  sulphates  (the  most  abundant,  sulph.  ammonia  8*5  p.  a,  aulph.  magnesia  2*6  p.  c.^ 

Exists  also  in  other  natural  waters,  as  at  Wiesbaden ;  Aachen ;  Krankenheil  near  Fols ;  deal 
Lake,  in  Lake  Co.,  Oalifomia ;  and  it  has  been  detected  in  the  waters  of  the  ocean. 

Occurs  also  abundantly  in  the  crater  of  Yulcano,  one  of  the  Lipari  isles,  forming  a  layer  on 
sulphur,  and  about  the  Aimaroles,  where  it  was  discovered  by  Dr.  Holland  in  1813. 

EenngoU  states  that  artificial  crystals  are  manodmc;  with  /A  /=118*  4',  /A  •4=120*  60' 
and  twinned  parallel  to  »-{  (Ber.  Ak.  Wien,  xiL  26). 

696.    BZAIBSLTITB.    Szaibelyit  £  ^.  Pefa^,  Ber.  Ak.  Wien,  zUv.  143,  June.  1861 

In  small  nodules  bristled  with  acicular  crystals, 
H.=3— 4    G.=8.    Color  white  outside,  yellow  within. 
Translucent.     Optically  biaxial. 


Stareak  white 
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Oomp.— O.  ratio  for  ttg,  B,  6sl5  :  18  :  4;  formula  3  lkg*S*+4£i;  Stromeyiir;  oi,  If  port  of 

Uila  water  be  basic,  ((Ag+i^)*B+i^- 
Analyaes:  1,  2,  StromeTer  (Ber.  Ak.  Wien,  zIyiL  347);  3,  Sommamga  (ib^  xlviH.  648): 


8.  JTMlto 


fi 

38*66 
34-60 
87-38 


63*49 
49-44 
68*26 


6*99 

12-87 

6^7 


01 
0*49 
0-20 
0-61 


9e 
1-66 
8-SO 
1-78* 


0-20ss98*49  Strom. 

r=99'81  Strom. 

0-81 = 100  Sommaniga. 


AnaL  1  and  8  afford,  after  aeparating  impuritieai  tbe  iron  as  9e^ fi": 


fi  88-86 
88-88 


ttg  64*66 
64*67 


a  7-00 
6-96 


Psrr.,  eto«— YieldB  water.  B.B.  splita  open,  glows,  and  ftuea  to  a  pale,  honlike,  browniah-gn^ 
BiaBS,  coloring  the  flame  yellowish-red. 

Oba.— Oocnrs  in  kernels  imbedded  in  a  graj  granular  limestone  at  Werksthal  In  southeastarK 
Hnngarj. 

Named  after  SciQbelTi,  who  collected  the  limestone  containing  It 

696.  HirDROBORAOITB.    O.  EeUf  Pogg.,  xxxL  49, 1884    Hydrons  Borate  of  lime  and 

llagnesia. 

Beeembles  fibrons  and  foliated  ff^^nm. 

H.=2.  G.=l-9— 2.  Color  wmte,  with  spots  of  red  fix)ni  iron.  Thin 
plates  tranalacent. 

Oomp.— Oa'B«+ftg'fi'+18£[=(ida+}  %)*fi«+9  £[;  or,  making  the  water  basic,  (f  :£[+i 
(Ca, liCg))*fi;=Borio  add  47-8,  lime  14*8,  magnesia  102,  water  27*7=100.    Analyses  by  Hess 

<^'^*'^'  B  C  ig  ft 

1,  49-92  13*80  10*43  26*38=100. 

2.  49*28  13-74  1071  2633=100. 

PyXi,  eta— B.B.  Aises  to  a  clear  glass,  longing  the  flame  slightly  green,  and  not  beoomhig 
opaqne.  In  a  matrass  affords  water.  Somewhat  soluble  in  water,  and  yielding  a  slightly  alka- 
lixie  reaction.    IMssolTes  easily  in  muriatic  and  nitric  acids. 

Obs.— Hydroboradte  was  first  obsenred  by  Hess,  in  a  collection  of  Caucasian  minerals.  The 
specimen  was  full  of  holes  filled  with  day,  containing  different  salts.  It  may  be  mistaken  for 
gypsum,  but  is  readUy  distinguished  by  its  fUsibility. 

697.  BORAOTTB.  Kubisdie  Qnars-Kiystalle  (fr.  Luneburg)  Laswa^  OreWa  Ann.,  iL  838,  1787 
LOneburger  SedatiT.^tb  WeOrumb,  EL  phys.-ch.  Abh.,  iii  167, 1789.  Boraidt  Wem^  Bergm. 
J.,  1789,  393,  1790,  234.  Borate  of  Magnesia.  Magn6sie  borate  i>.  Parasit  0.  Volgerj  Pogg., 
zdL  77,  1864.    liasdye  Boradte  of  Stassftirt=StasAirat  G.  Boee,  Pogg.,  zoriL  682,  1866. 

Isometric ;  tetrahedral.  Figs.  1, 29. 30,  and  the  annexed.  Observed  planes 


as  in  the  flgores,  with  also 
2-2,  64)  on  alternate  angles 
only.  Cleavage :  octahedral| 
in  traces.  Cubic  faces  some- 
times striated  parallel  to  al- 
ternate pairs  of  edges,  as  in 
pyrite. 

H.=7,  in  crystals;  4*5, 
massiye.  G.=2-974,  Haid- 
inger ;  2'9184,  massive,  Kar- 
Bten.    Lustre  vitreous,  in- 
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clining  to  adamantine.  Color  white,  inclining  to  gray,  yellow,  and  green 
Streak  white.  Snbtrauspareut — ^translucent,  fracture  conchoidal,  uneven 
Pyroelectric,  and  polar  along  the  four  octahedral  axes. 

Var.— 1.  OrdNiarv.  IncrTStals.  2.  JfoMwe,  with  sometimeB  a  rabooromnar  sfenictiin ;  iSSCcw 
furtiie  of  Bose.  It  resembles  a  fine<f;rained  white  marble  or  granular  limeetone.  Fanuite  of 
Yolger  is  the  plumose  interior  of  some  ciystals  of  boracite. 

Oomp.--&g*B*  +  iMgC]=:Boric  acid  62*6,  magnesia  26'8,  chlorid  of  magnesium  10-6=100 
Analyses:  A.  of  crystals:  1,  Stromeyer  (Gilbert's  Ann.,  xlviii.  215);  2,  Arfredson  (Ak.  H 
Stockh.,  1822,  92);  8,  Rammekberg  (Pogg.,  xUz.  445);  4»  Weber  (Pogg^  Ixxz.  282);  6,  Q,  Pol^ka 
OPogg.,  evil  433);  7,  8,  Siewert  and  Geist  (J.  pr.  Oh.,  Ixxvii  338). 

B.  Of  Massive  Boracite  or  Smssfurtite:  1,  Karsten  (Pogg.,  Ixx.  657,  1847);  2.  0.  P.CSiaiiaioi 
Onaug.  Diss.);  3,  Siewert  k  Drenkham  (Za  Nat  Ver.  Halle,  xi.  366);  4,  H.  Ludwig  (Arch. 
Pharm.,  II.  xcvl  129);  5,  Heintz  (J.  pr.  Oh.,  IxxvL  243);  6,  Potyka  (Pogg.,  cviL  488) ;  7, Kiomayu 
(Arch.  Phann.,  XL  xcviii.  139) :  .  -.  ^ 

^         Ag  Pe      MgCl        fl 

808         

80-28        

3 1*39  0'61       

26  84  tel'bd  10-90 

26-19  "   1-66  10-41 

7.        "                          (t)  [61-82]     25-48  *»   133  11-42 

a.        •*                          (I)l61-80l     26-44  "    1-44  11*82 


L  LiiDebwg,  Up,  crytL 

2.  " 

3.  "  " 
4b        **          cpaqut 
B.       "          trp. 
6.        "          clouded 


B 

'67] 
'69-7] 
69-77] 
(})  [64-48J 
62-91 
61*19 


B.  1.  JToaifM 

2.  « 

3.  « 

4.  « 
6.  « 

6.  " 

7.  « 


(t)  [61-82] 
(I)  161-80] 

[69-49] 
[69-18] 
69-05 
'68-46' 
'61-22' 
'60-77' 
'68-90 


slOOStroBL 

=100  Arfr. 

=100  Ramm. 

3-62=100  Weber. 
0-66=101-19  Potjrka. 
0-94=100-39  Potyka. 

=100  Siewert 

=10u  Gei8t 


29-48  1-03      

29-98  te  0-89      

.'iO-aS  0-82       

23-80        11-76 

26-74  0-43  10-98 

26-16  ^6  0-40  10-78 

24-93         9-97 


=100  Karsten. 

=100  Chandler. 

=100-20  8  A IX 

6-00=100  Ludwig; 

1-63=100  HeintB. 

1-96=100  Potyka. 

6-20=100  Eromayei. 


An  irofyhoradU  (Eisenstassftirtit)  from  Stassftirt  is  described  by  Huyssen  (Jahrb.  Kin.  1866^ 
129).  having  half  the  lilg  replaced  hv  fe. 

Westrumo,  who  was  the  first  to  detect  in  boracite  the  twric  add  (Sedati73al2=Sedatiye  salt  of 
old  authorsX  found  (L  c.,  and  also  Schrift  Ges.  N.  Fr.  Berlin,  iz.)  Boric  add  68*0,  magnesia  18*6 
lime  1 1*0,  alumina  1*0,  oxyd  of  iron  0-75,  silica  2*0=96*25.  In  another  trial  he  obtained  S  66-0, 
&g  20*6, Oa 7-0.  ^e  125, ^1 2-25,  §i  1*0,  with  2  of  water  or  loss  on  ignition =990.  Several  of  the 
subsequent  analysts  failed  to  detect  the  chlorine. 

Pyr.,  etc— The  massive  variety  gives  water  in  the  dosed  tube.  B  B.  both  varieties  fiise  at 
2  with  intumescence  to  a  white  crystalline  pearl,  coloring  the  flame  green ;  heated  after  moistMi« 
ing  with  oobalt  solution  assumes  a  deep  pink  color.  Mixed  with  oxyd  of  copper  and  heated  on 
charcoal  colors  the  flame  deep  azure>blue  (dilorid  of  copper).    Soluble  in  muriatic  acid. 

Soluble  in  powder  in  dilute  muriatic,  nitric  or  sulphuric  adds,  and  the  massive  kind  most 
readily  so.  Alters  very  slowly  on  exposure,  owing  to  the  chlorid  of  magnesium  presenk»  whicb 
takes  up  water. 

It  is  the  frequent  presence  of  this  deliquescent  dilorid  in  the  massive  mineral,  thus  originat- 
ing, that  led  to  the  view  that  there  was  a  hydrous  boracite  (siassfurtite>  See  on  this  point 
Bischof 's  Steinsalswerke  bei  Stassfurt,  p.  86,  and  Steinbeck  in  Pogg.,  czzv.  68.  FartmUe  of 
Yolger  is  a  rebult  of  the  same  kind  of  alteration  in  the  interior  of  crystals  of  boradte,  which 
gives  the  somewhat  plumose  character  it  has,  and  the  water.  Weber's  analysis  above  was  prob* 
ab^^  made  on  such  an  altered  crystal. 

Oba.~0bserved  in  beds  of  anhydrite,  gypsum,  or  salt  In  crystals  at  Kalkberg  and  Schfldstein 
hi  Liineburg,  Hanover;  at  Segeberg,  near  Kiel,  in  Holstein;  at  Luneville,  La  Meorthe^  Fnoot; 
massive,  or  as  part  of  the  rock  of  the  Salt  Mine  at  StassAxrt,  Prussia. 
„     Boradte  was  first  shown  to  be  pyroelectric  by  Hauy  in  1791. 

698.  RHODXZrra.    Bhodizit  0.  Rosc^  Pogg.,  xxziiL  258,  18H  zzxix.  32L    Bhodidt  Smmik 

Isometric  and  tetrahedral,  like  boracite.  Planes  1  smooth  and  ehining, 
•  often  uneven. 

H.=8.  <3-.=8*8->8*42.  Lustre  vitreous,  inclined  to  adamantine,  Cobi 
white.    TranaluceB*     Pjroelectric. 
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Pyr^  0ta— B.B.  in  the  platbram  fbroept  flisei  with  cUARcoIty  on  the  edfles  to  a  white  opoqiM 
:1a88,  tinging  the  flame  at  first  green,  then  green  below  and  red  above,  and  miallj  red  throughout 
^ilh  borax  and  salt  of  phoBphonis  ftues  to  a  transparent  g^ass.    Supposed  to  be  Unie-boracite. 

Obs.~Eoand  hj  O.  Rose  in  minute  cryBtals  on  rod  tourmalines  from  near  Sarapulsk  and  Schal^ 
tansk  in  the  Ticinity  of  Katharinenburg^  and  named  from  ^ii^ttv,  in  allusion  to  its  tinging  flam€ 
red*    The  krgoat  oiystals  seen  were  two  lines  In  diameter. 


glai 
Wii 


699.  BORAX.    Thsktl  cf  Inditt,    Ohfysoodla  (ex  nitro  oonfecta),  Borras,  Agrie^  1646.    Borai 
WUL,  Mln.,  1748.    Borate  of  Soda.    Boraxsanres  Natron  Oerm,    Sonde  borate  lir. 


MonocMnic.  0^=73^  25',  /A  7=87%  0  A  2-1=132^  49' ; 
a:h:  (?=0-4906  :  1  :  0*9095.  Observed  planes  as  in  the 
annexed  figure,  with  also  44.  Oa  7=78^  40'  and  101^ 
20',  0  A  1=139^  30',  0  A  2=115*^  53',  0  A  4-i=ll4^  51*', 
O  A  i-i=9()%  i4  A  7=133°  30'.  Cleavage :  i-i  perfect : 
71e88  BO ;  t4  in  traces.  Plane  of  composition  iri\  0  hO 
=146°  50'. 

H.=2— 2'6.  G.=l-716.  Lustre  vitreous — ^resinous  ; 
sometimes  earthy.  Color  white ;  sometimes  grayish,  bluish 
or  greenish.  Streak  white.  Translucent — opaque.  Frac- 
ture conchoidal.  Bather  brittle.  Taste  sweetish-akaline, 
feeble. 


493 


^^7^ 


a 


Ckimp.— JTa  B*+10  d;  or  (it  Aa+i:^B+4|fi[=:Bor]c acid  36*6^  soda  16-8,  water  47-2. 

P3rr*9  etc.— B.B.  puffs  up,  and  afterward  fuses  to  a  trausparent  globule,  called  the  g^ass  of 
borax.  Fused  with  fluor  spar  aud  bisulphate  of  potash  it  colors  the  flame  around  the  assay  a  dear 
green.  Soluble  in  water,  yielding  a  faintly  alkaline  solution.  Boiling  water  dissolves  double  its 
weight  of  this  salt 

Oba.'-Boraz  was  originally  brought  from  a  salt  lake  in  Thibet  The  borax  is  dug  in  masses 
from  the  edges  and  shallow  parts  of  the  lake,  and  in  the  course  of  a  short  time  the  holes  thus 
made  are  again  filled.  This  crude  borax  was  formerly  sent  to  Europe  under  the  name  of  tincal, 
and  there  purified.  It  is  announced  by  Dr.  J.  A.  Veatch  as  existing  in  the  waters  of  the  sea  aloug 
the  Oalifomia  coast,  and  in  those  of  many  of  the  mineral  springs  of  California  (J.  FrankL  Inst^ 
I860).  Crystals,  2  or  3  inches  across,  occur  in  the  mud  of  Borax  Lake,  near  Clear  Lalce,  CaL, 
66  m.  N.W.  of  Suisun  Bay  and  36  m.  from  the  Pacifia  It  has  also  been  found  at  Viquintizoa 
and  Escapa  hi  Peru ;  at  Halberstadt  in  Transylvania ;  in  Ceylon.  It  occurs  in  solution  in  the 
mineral  springs  of  Chambly,  St  Ours,  etc,  Canada  East  (Hunt,  Logan's  G-.  Rep.,  185.S). 

The  waters  of  Borax  Lake,  California,  contain,  according  to  Qt.  E.  Moore,  5S5'08  grains  of  crys- 
tallised borax  to  the  gaUon  (Am.  J.  jScL,  xli.  267X 

Borax  is  now  extensively  made  from  Uie  boric  add  of  the  Tuscan  lagoons,  by  the  reaction  of 
this  add  on  carbonate  of  soda.  This  salt  is  employed  hi  scTeral  metallurgical  operations  as  a 
flux,  is  sometimes  used  in  the  manufacture  of  glass  and  gems,  and  extensively  in  the  process  of 
soldering. 

Named  borax  from  the  Arabic  bwraq,  which  indnded  also  the  nikt  (carbonate  of  soda)  of  andent 
writers,  the  natron  of  the  Egyptians. 

Prof.  Bechi  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoons,  wLld) 
afibrded  B  43*56,  Ka  lV-25,  tL  3719=100,  giving  the  formula  Jffa  B'+6  ti  (Am.  J.  Sd.,  IL  xvil 
128X 

60a  BBOHXIJTS.  HayeshieT  BscA^  Am.  J.Scl,IIxviLlS9, 1854.  BediUite  2>aii&  Hydrous 

Borate  of  Lfase. 

In  crastB,  as  a  deposit  from  springs.    . 

Ooap.-0.  ratio  for  Oa,  B,  d=l  :  6  :  4;  (iCa+ifi)  B+lifi=Boric  add  52  3,  Y\m  SO'9 
ira&s?  36*9=100.    Analysis:  Bedii  (L  a): 


B  51'1S 


Ca20^5 


tL  36-35  31,  Xl,  Ag  1  <75s99  99. 
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Pyr^  eta— Yields  water.  B.B.  fhses  easi^,  oolorfiig  the  flame  reddieh-yeDoir;  moialeiie^ 
with  sulphuric  add  the  flame  is  colored  fo^en. 

Obs. — Found  by  Bechi  as  an  inornstation  at  the  baths  of  the  boric  add  li^poons  of  Tnsoany 

ArtJl — Jl  hot-water  solution  of  ulexite,  after  concentration  and  cooling,  jdeided  Leoana  (J 
Pharm.,  III.  zxiv.  22)  scales  of  a  salt  having  the  above  ratio,  as  determined  by  him.  Knot' 
obtained,  under  similar  drcumstanoes,  the  compound  Oa*  fi'+6  ^  or  btl  after  drying  ovei 
sulphuric  add,  and  S  ift  after  heating  to  1 20°  C. 

The  ffayenne  of  B.  Forbes  (FhiL  Iftig.,  lY.  zzv.  118),  from  the  waters  of  the  hot  springs, 
Bafios  del  Toro,  in  the  Cordilleras  of  Coquimbo,  may  be  of  the  above  spedea.  It  occurs  in  &• 
waters  in  the  form  of  snow-white  silky  or  feathery  flakes,  and  also  as  a  flaky  sediment  at  ths 
Dottom. 

Forbes  suggests  that  the  mineral  is  formed  by  the  action  of  hot  vapors,  volcanic  in  source^  oa 
the  lime  of  the  waters  through  which  they  pass. 

601.  HOWUTE.    ffiUcoborocaldte  K  JSbfff,  FhiL  ICag.,  IV.  xzzv.  1868.    Howlite  JkmtL 

In*small  rounded  imbedded  nodules.  Texture  compact|  without  deay- 
agej  also  chalk-like  or  earthy. 

H.=3'5;  often  lesB.  G.=2'55.  Lustre  subvitreous,  glimmering.  Color 
white.  Subtranslucent,  or  translucent  in  thin  splinters.  Fracture  nearly 
even  and  smooth. 

Oomp«— A  hydrous  borate  of  lime,  similar  to  heehOUit  combined  with  one-eixth  of  a  siUcate, 
analogous  to  danfmrite.  0.  ratio  for  B,  B,  Si,  £[rr4  :  U  :  4  :  6 ;  corresponding  to  [(iCa  +  i  fi) 
B+ffi]+t[(iOa"+iB)«Si^=Boric  add  43-0,  silica  16-8,  lime  29-4.  water  11-8=100.  How 
deduces  the  0.  ratio  4  :  16:4:5;  but  as  the  borio  add  was  not  directly  determined,  its  prefei^ 
ance  to  the  preceding  is  not  certain.  How  writes  the  formula  2CaSi+2  (CaB*+£0+^Bw 
Analyses:  1-3,  How;  4,  the  mean  after  exduding  the  lime  as  gypsum : 


1.  Oompad  16*19 

2.  "  16-44 
.3.  Chalky  14*64 
^  Mean,  gypsum  ezcL  16*25 


B      s   liig  da     a 


43-33' 
'44*10' 
'42-46' 
44*22: 


1-08  ir.  28-90  11*56 
0-80  <r.  28*04  11*62 
1-86  ir.  28-85  12*20 
—  28-69  11-84 


Obs« — Occurs  in  Nova  Scotia,  in  nodules,  of  the  size  mostly  of  filberts,  or  ^  hi.  to  i  in^  and 
rarely  1  to  2  in.  through,  imbedded  in  anhydrite  or  gypsum,  at  BrookTille,  about  3  m.  S.  of 
Windsor,  and  associated  with  ulezite.  The  harder  kind  (anaL  1,  2)  occurs  in  anhydrite,  and  the 
softer  (anal  3)  in  gypsum. 

602.  ULBZITII.  Boronatrocaldt  UleXf  Ann.  Oh.  Phann.,  Izz.  49,  1849.  Katron-Kalk-Borat 
Ulexite  Ikma,  ICin.,  695,  1860.  Katronborocakdte.  Tinkalsit  (fir.  AiHca)  KlOringkift  Polyt 
Oentr.,  1384^  1859. 

In  rounded  masses,  loose  in  texture,  consisting  of  fine  fibres,  which  are 
acicular  or  capillary  crystals. 

H.=l.  G.=1'65,  N.  Scotia,  How.  Lustre  silky  within.  Color  white. 
Tasteless. 

Oomp^-0.  ratio  for  JTa,  Ca,  B,  £[=1 :  2  :  18 :  18,  Bamm.,=:(i&+id)B+f  d=Boric  add 
46-6,  lime  12*8,  soda  6*8,  water  86*8=10a  How  deduces  for  the  N.  Scotia  mineral  the  ratio 
1  : 2  :  16 :  16=Borio add  44*0,  lime  14-1,  soda  7-8,  water  34*1=100.  Analyses:  1,  Ulez  (L  e); 
2,  A.  Dick  (PhiL  llag.,  IT.  tL  50);  8,  Bammelsberg  (Pogg.,  zcviL  301);  4,  Helbig  (IXngier*! 
P6L  J.,  czlviL  819);  6-8,  Kraut  (Arch.  Pharm.,  II.  czil  26^  Jabresb.,  1862,  750,  Ann.  Oh. 
Pharm.,  czzxiz.  262);  9,  Lunge  (ib«  czzzriil  51);  10,  Eletsinski  (Polyt  Oentrn  1859,  1384) 
Bamm.  Min.  Oh.,  988) ;  1 1,  Phipson  (0.  B.,  lii.  407) ;  12,  Salvetat  (ib.,  586) ;  18»  H.  How  (Am.  J 
Bd.,  IL  zziv.  280) ;  14,  id.  (ib.,  zxxU.  9) : 


B        Ca      iSra    &     £[    Kaa 

•6]     15*9      8*8     26*8     = 

46]  14-32    8-22  051  27-22  2*65,  S  1*10,  sand  0*82=100  DUk. 


I.  Imiiqae     [49-5]    15*9      8*8     —  26*8     =100  XTlex. 

t.        -^         [46*46'        - 
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B  Oi  ^a  &     &    Naa 

S.  I^nlqiie  [43*70]  1313  6*67  0*88  85*67  =100  Bamm. 

4.  **  [46-30J  14  08  6-17  32-61  1*89=100  HelbigL 

5.  "  42-48  14-39  7-72  85-61  =100  Kraat. 

6.  "  [47-20]  16-24  6-38  8018  =100  Kraut 

1.         "  [48-22]  17-68  5*42  2868  =100  Kraut 

€.  AfHoa  46-74  13-46  7-08 33-78  =100  Kraut 

9.  Iquique  44-38  12*69    6*68  86*86  ,  Ag  0*60=100  Lunge. 

10.  W.  AMca  86-91  14*02    8*59  37*40  2*19,  ]^a  5  0*89=100  KletsiuBkL 

11    Iquique  34-71  14-45  11*95  84*00  ^  Q  1*34,  9  1-10,  Si  060,  Band2-00=10C  16  P. 

12.  "  84*74  15*78    8*33  36*00  0*81.  B  0  84,  earthy  2*90=100  Salvetat 

13.  BT.  Sootia  [41-97]  13*95    8-36  3489  ^  S  1*29,  %  004=100  How 

14.  •'         [44-10]  14-20    7-21   —  84*49  — =100  How. 

a  of  anal  10=1*912. 

la  analysia  3,  8*17  chlorid  of  sodinm,  0-41  sulphate  of  soda,  and  0*89  sulphate  of  lime  an 
ezoluded. 

Byr^  eto.--Tl6lds  water.  B.B.  flutefl  at  1  with  intumesoenoe  to  a  dear  blebbj  glass,  ooloriog 
the  flame  deep  yellow.  Moistened  with  sulphuric  acid  the  color  of  the  flame  is  momentarily 
change!  to  deep  green.  Not  soluble  in  cold  water,  and  but  little  so  in  hot ;  the  solution  alkaline 
in  its  reactions. 

Oba. — Occurs  in  the  dry  plahis  of  Iquique,  Southern  Peru ;  in  the  proyinoe  of  Tarapaca*  (where 
it  is  called  tiaa\  m  whitish  rounded  masses,  Arom  a  hazelnut  to  a  potato  in  size,  which  consist  of 
interwoven  fibres  of  the  ulezite,  with  piokeringite,  gkuberite^halite,  gypsum,  aud  other  impuri* 

kville,  and  ^" 


ties;  on  the  West  Aftica  coast;  in  Nova  Scotia,  at  Windsor,  Brookyille,  and  Newport (H.  How), 
filling  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  masses  imbedded  in  white 
gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  lustre  internally  silky  and  the  color 
very  white;  in  Nevada,  in  the  salt  marsh  of  the  Columbus  Mining  District,  forming  layers  2-6  in. 
thick  alternating  with  layers  of  salt,  and  in  balls  3-4  in.  through  in  the  salt 

Named  after  Clez,  who  gave  the  first  correct  analysis  of  the  mineral 

Alt — Occurs  altered  to  gypsuuL 

ffayesine  Dana  (Hydrous  Borate  of  Lime  A,  A.  Haye$^  Am.  J.  Sd.,  zlvL  377,  xlvii.  216, 1844 
Borocaldto;  Hydroborocalcite  Bdumk,  Handb.,  1429,  1847)  from  southern  Peru,  is  the  above.  It 
oomes  from  the  same  locality,  and  has  the  same  appeannce ;  and  all  analyses  of  the  Peruvian 
mineral  since  that  by  Hayes  have  found  soda  to  be  an  essential  constituent  Hayes  obtained 
fi  46*11,  Oa  18-89,  H  35-00=100,  with  the  formula  Cafi*+6li ;  and  he  attributed  the  soda  found 
by  Ulez  to  the  mixed  glauberite. 

603.  ORTFTOIMEORPHITB.    K  Bow,  Am.  J.  Sd.,  H.  xzzil  9,  1861. 

In  keraels  apparently  nncrjstalline,  but  under  a  high  magnifying  power 
shown  to  consist  of  thin  tables  or  plates,  rhombic  in  outline,  and  about  80^ 
in  angle. 

Without  lustre.    Color  white. 

Oomp.— 0.  ratio  for  Aa,  Ca,  B,  %  according  to  How,  from  an  imperfect  analysis,  1  :  3  :  87  :  12 
=Borio  acid  68-6,  lime  15*6,  soda  6-8,  water  201= 100,  and  no  satisfactory  formula.    1  :  3  :  24 
12  would  give  the  more  probable  composition  (i(j^a,  Ca)+i£[)B+]ft=Borio  add  66*6^  Ume  16<V 
■oda  6*2,  water  21*5=100.    Analysis:  How  (L  a): 

B            Oa         ]Sra           &          ttg         S 
A.        63*98        14*21         7-26        19*76        0*62         8*98=100. 
.    B.         6910        1666        6-61        19*72         

B  is  the  result  after  removing  the  magnesia  and  part  of  the  soda  hi  the  state  of  sulphates  as 
impttiities. 
Pyr.,  ato. — Same  as  under  ulezite. 
Oba^^Oooors  in  m^te  lustreless  kemala  of  the  siie  of  a  pea  or  bean  fying  between  oiyatsb  ol 

•  The  provhioe  of  I^oapaoa  is  between  19*  and  2H*  &  lat,  and  3000  to  8600  ibct  above  th« 
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glanber  salt    The  tabular  chanoter  of  the  material  is  supposed  to  be  efidenoa  of  dMncttaa  firom 
olexite,  which  is  capillary  in  its  forms.    Breadth  of  tables  about  '0048  of  an  inch,  Bobb. 

Named  from  Kpwrroi,  concealed^  and  iton>pn^  forrn^  in  allusion  to  the  invisibiiitj  of  the  structori 
•icept  under  a  microscope.    Foaiid  at  Windsor,  Nora  Scotia. 

604.  LARDIIREI.LrrB.    Bechi,  Am.  J.  Sou,  H  xm  130. 

Very  light,  white,  and  tasteless.  Appearing  under  the  microscope  to 
be  made  up  of  minate  oblique  rectangular  tables ;  M  A  T=110^,  Amici. 

Oomp.— NH^0B^+4£[;  or,  more  probably,  makhig  the  water  par^j  basics  (^KH«0-i-ftfi)fi 
4-li&    Analysis  by  £.  Bechi  (L  0.): 

B  68-656        NH«  0  12*734        £[18-385 

Dissolves  in  hot  water,  and  is  transformed  into  a  new  salt  represented  by  the  formula  N  H*0 
B«+9g,orttNH*0+ffi)B«+2ifi. 
^ba«— Occurs  at  the  Tuscan  lagoons. 

•606.  ULOONITB.    Borate  de  Fer  OmaUua  cPMaBoVi  ^^33.    Lagonite  AfO(  MhL,  L  890, 184L 
Sideroborine  ffuol,  I  213,  1841.    Lagmdt  Kemig. 

An  earthy  mineral  of  an  ochreoas  yellow  color. 

Oomp.— 9eB*+3£[=Boric  add  49-5,  sesquiozyd  of  inm  37*8,  water  12*7=1001.  Analfris 
bf  ProC  Beohi  (Am.  J.  Sci^  IL  xviL  129): 

B  47*95        9e  36*26       £[14*08        Ag,  Ca,  and  loss  1*77 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.    First  mentioned  by  Bendant 

606.  WARWXOIUTIL    Shepard,  Am.  J.  Sd.,  zxziv.  313, 1838,  xzzri  85, 1839.    Enoeladits 
T.  &  Buni,  ib.,  IL  IL  80,  1846,  xi.  S52. 

Monoclinic!  /A  7==93°— 94°.  Usnal  in  rhombic  prisms  with  obtuse 
edges  truncated,  and  the  acute  bevelled,  summits  generally  rounded ;  sur- 
iaces  of  larger  crystals  not  polished.  Cleavage :  macrodiagonal  perfect, 
affording  surface  with  vertical  stri®  and  traces  of  oblique  cross  cleavage. 

H.=3— 4.  G.=8-19— 3-43  ;  3-351,  small  crystals,  and  3*423,  large  id., 
Brush.  Lustre  of  cleavage  surface  submetallic-pearly  to  subvitreous ;  often 
nearly  dull.  Color  dark  nair-brown  to  dull  black,  sometimes  a  copper-red 
tinge  ou' cleavage  surface.    Streak  bluish-black.    Fracture  uneven.  Brittle. 

Ckn&p*— Bssentially  a  borotitanate  of  magnesia  and  iron,  iTith  15  to  20  p.  a  of  bono  add, 
Smith  and  Brush  (Am.  J.  Soi.,  IL  xvL  2931  T.  a  Hunt  found  in  small  lustrous  unaltered  cm* 
(ttbi(Am.J.Sci.,ILxL352): 

¥181*5        Ag48'5        t'eSl        ign.  2*0 

irlth  a  loss  of  14-99  p^  o.,  which  Smith  and  Brush  show  to  be  bono  add. 

P3nri  eto« — ^Yields  water.  B3.  infusible,  but  becomes  lighter  in  water ;  moistened  with  sul* 
phurio  add  gives  a  pale  green  color  to  the  flame.  With  salt  of  phosphorus  in  O.F.  a  dear  bead, 
vdlow  while  hot  and  colorless  on  oooling;  in  R.F.  on  diarooal  with  tin  a  violet  color  (titanic  add]i 
With  soda  a  slight  manganese  reaction.  Decomposed  bj  sulphuric  add;  the  product^  treated 
with  alcohol  and  ignited,  gives  a  green  flame,  and  boiled  with  muriatio  add  and  metallio  tin  s^ves 
on  evaporation  a  violet-oolored  solution. 

Obsl-— Occurs  in  granular  limestone  2^  m.  S.W.  of  Edenville,  K.  T.,  with  spfnel,  chondrodite^ 
•npentine,  eta  Crystals  usually  small  and  alaoder ;  aometimea  o?er  2  in.  loi^r  <^  i  i"  ^samA 
Uie  latter  are  the  tnctiadUc  of  Hunt 
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6.  TUNGSTATES,  MOLYBDATES,  VANADATES. 


ABRANGEMElilT  OV  THB  SPKQIBS. 


nmOfiTAXES  AND  MOLYBDATEa 


eiQ.  WoLnumTB  A 

(i*e+»*a)W 

W0je.KiFe+»Mn) 

B 

(f*e+flibi)W 

We,|e.|(fF*+|Mn) 

0 

tt*e+tiirii)W 

we,|e.K»9*+iMii) 

D 

te  I  ]kns=2 :  1,  8 : 1,  6 : 1 

611.  HmnnnaTB 

«nW 

we,|e,|Mn 

613.  FiBBiBin 

(f*e+iAn)*W 

Wte4e.|(fFe+iMii) 

618.  MlGABABITB 

(t*e+fAn)*W» 

w,e.|e4aFe+fMii) 

614  SOBBMUni 

OaW 

we^ieje* 

616.  OUPIiOBOHEIlITB 

(tOa+jen)W 

We.|ej{|6a+i€n) 

616.  SiOLon 

3^bW 

we,|e,|Pb 

61t.  WULfBHm 

^bfio     . 

l«O0,|0,pb 

61&  Patbbaixb 

Oofio 

Mo  0i|Ot|^ 

n.  VANADATBa 

619.  DiOHBNirB 

(^2n)V 

¥©je,KPNZi») 

620.  DBflOLOizrra 

^W 

62  L  Yavadehtb 

3^b«V+Pba 

v|e.|Pb,+iPb  a 

Cu.V.fi 

623.  OBiLim 

CIO.  WOIiFRAMXTB.  Lopi  Spoma,  Lapto  niger  ez  qao  oonflAtor  eandidum  pltunbum  [=Tui], 
Agrie^  Foes.,  266,  1646.  Yolfram,  Ferrom  arsenioo  mineraUsatnin,  Spoma  Lupi  (fr.  tin  TeinaX 
WaH,  MiiL,  268,  1747.  Magnesia  [= Manganese]  parva  cam  portione  martia  et  joyia  mixta, 
Wolfram  (ft,  Altenberg),  OnmaL,  Min.,  107,  1768.  WolAram=TuirG8no  Aom,  Iron,  and  Mang.. 
^EJkuyar,  Ottetn,  Zerg^  Wolframs.,  1786.  Tongstate  of  Iron  and  Manganese.  Elcheelin  ferni* 
gintf  K,  Tr.,  ir.  1801.    Wolframit  BraOk,  Char.,  227,  1832. 

Orthorhombic,  /A  7=101^  5',  Kose  (101^  45',  Kerndt;  101^,  Descloi 
zeaux);  /A  i-i=140*'  82' ;  i-t  A  i4r=in^  20' ;  1-i  A  l-i,  over  the  summit. 
=99**  12' ;  it  A  i-2=157**  38'.  OrystalB  often  monoclinic  in  habit,  half  of 
the  planes  |,  1,  ^-i,  and  2-S,  being  absent  or  much  smaller  than  the  other 
half;  Cleavage :  i-l  perfect,  i-t  imperfect.  Twins :  planes  of  composition 
ir4,  {*t,  and  rarely  ^%.  Also  irregular  lamellar ;  coarse  divergent  columnar ; 
massive  granular,  the  particles  strongly  coherent 

H.=5— 5-5.  G.=7'l— 7'56.  Lustre  submetallic.  Color  dark  grayish 
or  brownish-black.  Streak  dark  reddish-brown  to  black.  Opaque.  Some 
times  weak  magnetic 
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Var.— The  most  Important  Tarieties  depend  on  the  proportions  of  the  iron  and  manganeae 
ThoM  rich  in  manganeae  hare  a.=7'19~7'64,  but  generallj  below  7*26,  and  the  streak  ia  moetl) 
bladi.  Those  rich  in  iron  have  (}.=7*'2^7*64^  and  a  dark  leddiah-brown  streak,  and  therarc 
sometimes  feebly  attractable  by  the  macvct. 


4M 


0                1 

i 

H 

¥i 

H 

1 

i-< 

2-2 

U 

t-2 

/ 

i.2 

f4 

Obserred  Planes. 


Oomp.— (iS'e,  l^n)  W;  mostlj  either  2 1%  W+8  An  W,  or  4  ("e  W+An  W;  bnt  also  ratiot 
2:  1,3:  I,  6:  1,  and  1:4. 

Analyses :  1,  a.  J.  Popplein  (Mining  Mag.,  II.  L  S59) ;  2,  0.  S.  Rodman  (prir.  contrib.) ;  8,  Ber 
nouilli  (Pogg.,  czl  603) ;  4,  6,  Schaffgotsoh  (Pogg.,  liL  476) ;  e,  Ebelroen  (Ann.  Ch.  Phys^  lU.  viii 
505);  7,  Kussln  (Ramm.  3d  Buppl,  127);  8,  BemouilH  (1.  c);  9,  Weidmger  (Za  Pha^^^  1855, 
71);  10,  R.  Schneider  (J.  pr.  Oh.,  zliz.  822);  11-16,  Kemdt  (J.  pr.  Ch.,  xla  81);  17,  BemoDHlJ 
ac);  18,  19,  Schaffgotsch  (Lc.);  20,  Kemdt  (L  &);  21-24fiemouilli  (I  a);  25,  R.  Petaold 
(Pogg.,  xdii  474);  26,  Ebehnen  (L  e.);  27,  Rammelsberg  (2d  SnppL,  176):  28-80,  Kemdt  (I  a); 
81-38,  R.  Schneider  (La);  84,  F.  A.  Genth  (Am.  J.  Sd.,  IL  xxviiL  263) ;  86,  BeraeUus  (Schw.  X, 
xvi.476): 


1.  St  Francis  R.  Moip 

2.  Madison  Co.,     " 
8.  Zinnwald 


L  Ratio  ofteVfto  Mn  W=l :  4 


«HJ7 


W  *e 

(1)76-40  6*69 

74*66  4-96 

76-20  6-60 


&n       Ca 

19-38    118=100-60  Pdpplein. 
20*25   — =99-81  Rodman. 
17-94  =99-74  BemouOli 


IL  Ratio  qfteVfioiia  W=2 :  8. 


4  Zinmndd 
6.        " 

6.  « 

7.  " 
8. 
9. 

10. 

11. 

12. 

13. 

14 

16.  Schlaokenwald 

id.  Altenberg 


17.  TraverselUi 


M 
tt 
U 
M 
<( 

Monroe,  Ot 

u 


7-191 
7-191 


7-223 

7'231— 7-22 
7-411— 7-486 
7-208— 7-26y 
7*482— 7-535 
7'198— 7*189 


75-33  9-56  15-12  =100  Schaffgotsch. 

75-66  9-49  14*85  =100  Sdiaffgotach. 

(1)75*99  9-62  18*96  0-48=100  05  £belmen. 

76-92  9-38  14*04  ^=99-34  Kussin. 

76*15  9-72  18-99  «r.,  Ob  110=99-96  BemoniDL 

76-62  8-73  12*17  2*27,  fi  1*89,  ft  0-31=100-991? 

76-01  9*81  18-90  1*19=100-91  R.  Sdmeidor. 

76*84  9-61  14-21  =100* '3  Kemdt 

75-62  9-56  14*85  =  100-0  >.  Kerndt 

75-47  9-58  14*26  =99*26  Kemdt       ^ 

76*96  9*74  14*60  =100*00  Kemdt 

76-68  9-66  14*30  =99*54  Kemdt 

75-44  9*64  14-90  =99*98  Kemdt 


m  RaUoqft^VfioiSjiVt^^ilfioarty. 

76-99  16-29      8-46    4-08=99*76 


JV.  AMc/ J'eW<oli(nW=3:l,4:l,or6:  U 


18.  Shrenfrledersdorf 

19.  Obanteioap 


76*10  19-16     4-Y4  =100  ScAfl^^OtMlv 

7-487  76-00  18-83     6-67   =100  Scaafliotsdi. 
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20.  CAuoiieloiip 

7-i8— »-61 

75-83 

19-32 

4-84 

=99-99  Keradt 

21. 

76-68 

18-77 

6-01 

0-22 =99-68  BemouillL 

22.           « 

76-76 

18-08 

5-76 

,  Cb  0-31=99-89  Beraouilli 

2S.  annwald 

76-98 

18-61 

6-C2 

,  Cb 0-62=10003 BernouiU^ 

24.          •* 

76-13 

1849 

6-10 

=99-72  Beniomlli. 

25.  Stolberg 

76-67 

18  98 

4-90 

0-70=100-95  Petzold. 

26.  limoges 

(J)  76-20 

19-19 

4-48 

1  %0-80=liX)-67  Ebelm. 

27.  liarz^rode 

7-143 

75  66 

20-17 

3-64 

28.         " 

'r-23 

76-90 

19-S5 

4-80 

=99-96  Kerndt 

29.  Monte  Video 

7-6— 7*618 

76-03 

19-21 

4-76 

=99-98  Kemdt 

30.  Nemtchiusk 

7-6 

76-64 

19-65 

4-81 

=160-00  Kerndt 

81.  HanB»  Glasebocth 

16-04 

19-61 

4-98 

»  Mg  fr.=  100-92  Qdu 

32.     •*      Pfaffenberg 

76-21 

18  64 

6-23 

"  0-86-100-74  Rch. 

33.     "      Keiseberg 

76-26 

20-27 

3-96 

"0-16=100-91  Sch. 

84  Plowe  M.,  N.  0. 

1'4H 

75-79 

19-80 

6-36 

0-82,  9ii«r.= 101-26  Genth. 

36.  Cumberland 

74-67 

17-69 

5-64 

,  Si  2-10=100  BenseUua. 

Vanquelin  gives  for  the  compositioii  of  a  wolfram  from  the  Department  of  Haute  Yienne,  Vt 
73-60,  ^e  14-46.  lb  11*95=100  (Ann.  Ch.  Phys.,  zzz.  261) ;  and  Bichardaon  found  for  one  froxc 
Bohemia,  W  73*60,  te  11-20,  liln  15-76=100-55  (Thom.  Min.,  L  487).  The  former  analjaia  oo^ 
responds  nearlj  to  the  ratio  5  :  4  for  the  two  tungstates ;  and  the  latter  to  8  :  4  nearlj. 

Hoppe-Sejler  (Ann.  Oh.  Phann.,  cxL  247)  found  indium  in  two  specimens  of  wolfram ;  on< 
contained  0-228  p.  a 

The  metal  tungsten  was  first  recognized  in  tibis  mberal  by  the  brothers  J.  Joseph  and  F 
d'EIhttjar,  in  1785  (Ch.  AnaL  of  Wolfram,  eta,  translated  from  the  Spanish  by  Oh.  Oullen,  London 
1755,  a  work  of  which  a  German  translation  by  Grren  was  published  at  Halle  in  1786).  Thev 
obtained  from  the  Zinnwald  mineral  Tungstic  acid  65-0,  ozyd  of  manganese  2*2*0,  of  iron  18-5= 
100-5. 

P3rr.,  etc.— B.B.  Aises  easily  (F.= 2*6—3)  to  a  globule,  which  has  a  crystalline  surface  and  it 
magnetia  With  salt  of  phosphorus  gives  a  dear  reddish-yellow  glass  while  hot,  which  is  palei 
on  cooling ;  in  B.F.  becomes  dnrk  red ;  on  charcoal  with  tin,  if  not  too  saturated,  the  beud  assumes 
on  cooling  a  green  color,  which  continued  treatment  in  B.F.  changes  to  reddish-yellow.  With 
soda  and  nitre  on  platinum  foil  ftises  to  a  bluish-g^reen  manganate.  Decomposed  by  aqua  regia 
with  separation  of  tungstic  acid  as  a  yellow  powder,  which,  when  treated  B.B.,  reacts  as  under 
tungstite  (p.  186).  Wolfram  is  sufficiently  decomposed  by  concentrated  sulphuric  add,  or  even 
muriatic  acid,  to  gi?e  a  colorless  liolution,  which,  treated  with  metallic  zinc,  becomes  intensely 
blue,  but  soon  bleaches  on  dUution. 

Obs. — ^Wolfram  is  often  assodated  with  tin  ewes ;  also  in  quartz,  with  native  bismuth,  tungstate 
of  lime,  pyrite,  galenite,  blende,  etc.  It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores. 
Fonndinfine  crystals  at  Schlackenwald,  Schneeberg,  Geyer,  Freiberg,  Altenberg,  Ehrenfriodersdorf; 
Zinnwald,  and  Nertschinsk,  and  other  places  mentioned  above ;  at  Chanteloup,  near  Limoges,  in 
Franoe ;  near  Redruth  and  elsewhere  in  Cornwall ;  in  Cumberland  (the  ratio  2  :  3  at  Lochfeils, 
that  of  4  :  1  at  Codolphin's  Ball) ;  on  the  Island  of  Rona,  one  of  the  Hebrides ;  In  the  aurlferoua 
sand  of  the  Wicklow  rivers,  Ireland,  with  tin.  Also  in  8.  America,  at  Oruro  in  Bolivia.  The 
crystals  of  ^nnwald  are  remarkable  as  hemitropes. 

In  the  n.  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated  with  native  bis- 
muth and  the  other  minerals  above  mentioned,  often  pseudomorphous  after  tungstate  of  lime ;  in 
small  quantities  at  Trumbull,  Conn.,  at  the  topaz  vein ;  massive  and  in  crystals  on  Camdago  farm, 
near  Blue  Hill  Bay,  Me. ;  at  the  Flowe  mine,  Mecklenburg  Co^  N.  C,  with  scheelite,  crystals 
with  planes  /,  i-i,  |-i;  M ;  in  Missouri,  near  Mine  la  Motte,  and  in  St.  Francis  Co.,  1  j  m.  from 
Bt  Frauds  Blver;  in  a  ^eiss  boulder  on  the  W.  shore  of  Chief  IsUmd,  L.  Couchichlng,  Canada 
West ;  at  Mammoth  mimng  district^  Nevada. 

This  spedes  is  shown  to  be  isomorphous  with  columbite  by  G.  Rose  (Pogg.,  Izlv.  171).  Des- 
doizeaux  found  in  the  angles  of  wolfram  some  evi(tonce  that  the  crystals  were  monoclinic  But 
G.  Bom  shows  from  the  twms  that  the  form  Is  orthorhombic  and  not  oblique. 

Alt. — ^Wdfram  occurs  altered  to  scheelite  by  a  substitution  of  lime  for  iron. 


Cll.  H0BMBBZTB.    R  BioUe,  Reese  River  (CaL)  Reveille,  1866 ;  R  Oredner,  hi  B.  H.  Ztg^ 

xziv.  870,  1865. 

Orthorhombic.    /A/=:105**.    Cleavage:  i4  very  perfect.    Oommoiif^ 
in  oolnmnar  masses  or  foliated. 
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II.=4*5.  G.=7"14,  Breith.  Lustre  adamantine  on  face  of  deavikge, 
elsewhere  greasy.  Color  brownish-red  to  brownish-black.  Streak  yellow' 
ish-brown.     Opaque.    Fracture  uneven. 

Oomp.— An  W=TaDg8tio  add  76*6,  protozyd'of  manganeee  28-4=100.  Analyaea :  1,  Biotb 
4  Hubner  (I.  c-);  2,  a  &  Rodman  (priy.  oontrib.) : 


W 

fin 

tB 

1.  Nevada 

16-4 

28-4 

=99-8  E.  4  H. 

2.       " 

p5-46] 

24-31 

0-24=:  100  Bodman. 

Psrr.,  0to.— -6.6.  in  th«  forceps  less  Aisible  than  wolfiram ;  with  the  flaxes  gives  i 
and  tungstio  add  reaotions.    Partiallj  soluble  in  muriatic  add,  leaving  a  yellow  residue,  solnble 
in  ammonia. 

ObB«— From  the  Erie  and  Bnterprise  veins,  in  Mammoth  dist,  Nevada,  in  a  vein  8-*4feel  wide 
in  argillite,  with  sdieelite,  fluor,  and  apatite. 

612.  FBRBBRITB.    Ferberil  JL  L.  Z  LUbe,  JahrU  Ifin.  1863,  641,  attributing  the  name  te 

Breithaupt. 

Massive,  granular,  with  some  imperfect  planes  of  crystallization.  Cleav- 
age :  iri  very  distinct. 

B[.=4— 4i.  G. =6-801,  Breith.;  7-109,  Ramm.  Lustre  imperfectly 
vitreous,  a  little  submetallic-adamantine.  Color  black.  Streak  brownish- 
black  to  blackish-brown.     Opaque. 

Oomp.— Tangstate  of  iron  with  a  little  manganeee ;  O.  ratio  for  &.  W=l :  214  to  1, :  2*23,  off 
nearly  1 :  2^  (instead  of  1 :  8,  as  in  wolfhim) ;  giving  the  formula  a*  W*,  with  t^ :  ]iiln=8  :  L 
Analyses:  1,  Liebe  (L  o.) ;  2-4,  Bammelsberg  (J.  pr.  Gh.,  zdL  268) : 

W       Sn      f^e      &n     Ag     Ca 

1.  ^pam,  FMerHd    70-11    0*14    28-29    3-02    0-42    1-76,  £l  MT =99-90  Liete. 

2.  "  "  69*88         26-68  3-09  =9960  Bamm. 

8.      "  "  70  65         26-97     2-17     1-62=100  Ramm. 

4.      "  ^         69-88    0*16    26-34    8*00     1-62=100  Ramm. 

Psrr.,  etc— B.B.  on  diarcoal  fdses  easily  to  a  magnetic  globule. 

Obs. — Occurs  in  the  Sierra  Ahnagrera  in  southern  Spain,  in  argOlaoeons  sddst,  with  quarts 

Named  after  R.  Ferber  of  Qera. 

613.  MBQABASITB.    Megabadt  Brei(h^  B.  B:  Ztg^  xi.  189,  1862.    Blumit  K.  L,  T.  LUbt, 

Jahrb.  MbL  1868,  652,  attributing  name  to  Brdlhanpt . 

Orthorhombic,  with  the  angles  of  wolfram,  Blum.  Cleavage :  i-t  dis- 
tinct ;  /in  traces.    Occurs  in  fine  needles. 

B[.=3-5-4.  G.=:6-45,  fr.  Schlackenwald,  Ramm. ;  6-96T,  ib.,  Breith. ; 
6-969,  fr.  Sadisdorf,  id. ;  6*939,  fr.  Morococha,  id.  Lustre  vitreous,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-brown,  with 
a  reddiyh-brown  to  hyacinth-red  translucency.  Streak  pale  yellowish- 
brown  ^0  ochre-yellow. 

Oomp  -  -Tungstate  of  manganese  with  a  little  kon ;  0.  ratio  for  ^  W=l :  2^^  as  in  ferberite; 
fbnnula  A*  W»  with  S'e :  in=l :  4. 

Bammelsberg  gives  the  0.  ratio  1:3;  but  his  anaL  %  whidi  be  says  was  made  on  the  psm* 
tiaterfal,  sustains  1 :  2^. 

Analyses :  1  -3,  Bammdaberg  (3d  Supp\  127,  Min.  Oh.,  309): 
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SoUaokanwBld 


rei-os]  6-72 

^ITl    719 

71-5      6-4 


19-78 
21-10 
28-1 


8-02 


Si 

1-08 


Si 

1-01 


0-61 


ign. 
0-78=100. 

=100l 

=100, 


Pyr.,  eto«-^!ame  as  for  wolframite. 

Ob8«— Ooours  at  SoUackeDwald,  where  it  is  ■ometimef  altered,  as  flhown  by  Blum  to  Utho 
Barge;  also  at  Sadisdorf ;  at  Morocochai  Penu 

(14i  SOHXIBIilTEL  Tetmspat^  Lapidea  atanniferi  apathaoei  "lik  en  hidt  spat"  (fir.  BoberoiaX 
WaHj  Min.,  803,  1747.  Not  Tungsten  ron  Bastnaes  [=Oerite]  OronsL,  Ak.  H.  Stockb.,  1751, 
Min.,  188, 1758.  Stannum  spathoaum  aubdiaphanum  album  Xmn.,  Syst,  1768.  Tungsten  (= 
TuNOSno  Aom  and  Lime)  ScheeU,  Ak.  H.  Stockh.,  178L  Scbwerstein  Wam^  Bergm.  J., 
886,  1789;  EanL,  Tab.,  26,  1791.  ScbeeLera  KarsL,  Tab.,  66,  1800,  74^  1808.  Tungatate  of 
lame.  Schaelin  oaleaire  A,  Tr.,  iy.  1801.  SdieelBpath  BreiOk,  Ohar.,  23,  1820.  Scheelit  Leanh^ 
Handb.,  594,  1821. 

Tetragonal;   hemihedral.     (?Al-*  =  123**    8';  a  =  1-5869.    Observed 
>lanes:  O;  vertical  /,  irt^  but  not  common;  pvra- 
nids,  I,  iy  1,  \4y  i4y  l^y  3-3|  1-2;  hemihedral  in 
Jie  planes  8-8  and  1-2. 


O  A  1=114^  W 

0  A  3-8=101  88 
6>  A  1-2=120  21 

1  A  1,  pyr.,=100 
1  A  1,  ba8.,=130 


1-i  A  14. 


U  A  1-z,  W,=118 


4 
88 


pyr.,=10r  18' 

1  A  l-i=140  2 
1-2  A  1=166  59 
8-8  A  1=151  16 


[!)leavage:  1  most  distinct,  1-^  interrnpted,  0  traces. 
Fwins :  composition-face  I ;  also  i4.  Crystals  nsuallj 
X5tahedral  in  form,  resembUng  f.  496.  Ako  reniform 
Teitb  columnar  structure;  and  massive  granular. 

H.=4-5— 5.     G^=5-9— 6-076.     Lustre  vitreous,  in- 
dining  to  adamantine.    Color  white,  yellowish-white,         Sohlackenwald. 
>ale  yellow,  brownish,  greenish,  reddish ;  sometimes 
ilmost  orange-yellow,     otreak  white.     Transparent — translucent!    Frac- 
;ure  imeven.    !nrittle. 

Oomp.— Oa  W=Lime  194,  tangstic add  80'6=100. 

Analysea:  1,  Klaproth  (Beitr.,  iii.  44);  2,  Benelins  (Afb.  i  Ffs.,  iy.  805);  8,  4,  Braodes  a 
)achol2  (Schweig.  J.,  xx.  285);  5,  Himmelbach  (Za  G.,  xy.  607);  6,  Bemouilli  (Pogg.,  cxi  607); 
L  Ghonbine  (Ann.  d.  M.  Buaa.,  817,  1841):  8,  Bammelaberg  (Pogg.,  IxxrilL  614);  9,  Bowen  (Am. 
r.  ScL,  T.  118);  10,  F.  A.  Qenth  (Am.  J.  Scl,  U.  xxyiiu  252):  11,  Domeyko  (Ann.  d.  IL,  IV.  iii 
6);  12,  Deleaae  (Bull.  G.  Soa,  IL  x.  17): 

9e 

1*25,  fin  0*76-97*46  Klaproth. 
— =99-82  BoneUua. 

=99*06  Brandea  k  Buohol& 

1*50,  Ca  and  jikl  1  '1  =98*54  Brandea  &  B 
ir^^Jiig  tr.,  ign.  050  Himmelbach. 

=99-95  BemouillL 

,  Ag  0-65=97-94  Oh.    G.=6071. 

— '=100-20  Rammelabe^.    G.=6'08 
1*08,  Un  0-31=99-29  Bowen. 
0*18,  Sn  0*13,  Ou  0*08=99*22  Genth. 
— i  Cu  3'30=97*85  Domejka 
— =99*76  Delefae. 


W 

Oa 

Si 

1.  Oumwall 

76-25 

18-70 

1-50 

2.  Weatmannland,  Sweden 

80-42 

19-40 



8.  Sohlackenwald 

78-00 

1906 

2*00 

4.  Zinnwald 

76*60 

16-60 

2-94 

6   Biesengebirge 

se-io* 

19*80 

— 

6.  TiarerseDA 

80-70 

19*26 

— 

7.  Katherinenbarg 

78-41 

18*88 

8.  Noudorf 

78-64 

21-56 

—. 

9.  Monroe,  Gt 

76-05 

19*36 

2*54 

0.  Bangle  M.,  K.  a 

79*62 

19-31 

_ 

L  Uamueo^  Ghili 

76-76 

18*05 

0*75 

2.  VnmMmt 

80-36 

19*40 
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The  brothera  EOiiirart  obiJned  (lee  for  red  noder  WolhUm)  W  68,  Os  80,  iga.  2=1(41. 

Pyr.,  etc.— B.B.  in  the  foooeps  Aises  at  6  to  a  semi-transparent  glauBa.  SoLuUle  with  bofaz  U 
a  transparent  glassi  whioh  afterward  becomes  opaqne  and  oryatalline.  With  salt  of  phosphomi 
fbrms  a  glass,  colorless  in  outer  flame,  in  inner  green  when  hot,  and  fine  blue  odd;  yarleties  con* 
taining  iron  roquire  to  be  treated  on  charcoal  with  tin  before  the  blue  color  appears.  In  muriatic 
or  nitric  acid  decomposed,  leaving  a  yellow  powder  soluble  in  ammonia. 

Obs. — TuDgstate  of  lime  is  usuaUj  associated  with  crystalline  rocks,  and  is  commonly  found  in 
oonnection  with  tin  ore,  topas,  fluorite,  apatite,  molybdenite,  or  wolfram,  in  quarts. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia;  in  the  Biesengebirge ;  in  fine  ctystals  at 
Oaldbeck  Fell,  near  Keswick,  with  apatite,  molybdenite,  and  wolfhm.  Also  at  Schellgaden  in 
Sukberg;  Neudorf  in  the  Hans;  Ehrenfriedersdorf  in  Saxony;  Posing  hi  Hungary;  Trayersella 
in  Piedmont  in  fine  crystals,  sometimes  transparent;  Balecarlia  and  Bitsberg  in  Sweden;  Pre* 
mont  in  the  Yosges,  with  pyrite  in  polished  crystals,  giving  Delesse  for  the  angles  of  octahedron 
1,  lOO**  5'  and  130"  81',  Q.=6*O0;  at  the  copper  mines  of  Uamuco^  near  Ghuapa  in  GhUi,  of  a 
reddish-gray  color,  mixed  with  green,  due  to  ohiysooolla. 

In  the  United  States,  crystaUiced  and  massive  at  Lane's  Mine,  Monroe,  and  at  Huntington, 
Conn.,  with  wolfram,  pyrite,  rutile,  and  native  bismuth,  hi  quarts;  at  CSiestorfleld,  Mass^  in 
albite,  with  tourmaUne;  in  tiie  Mammoth  mining  district,  Nevada;  at  Bangle  mine,  in  Cabanas 
Ca,  N.  0. ;  and  Flowe  mine,  Mecklenburg  Co.,  some  crystals  at  the  latter  locality  haviog  a  nudena 
of  wolfram. 

Tungstic  acid  was  discovered  in  this  species  by  the  Swedish  chemist  Scheele,  in  ItSl.  Tbe 
word  Umgsten^  first  used  by  Oronstodt,  is  Swedish  for  heavy  sUme, 

Alt. — Occurs  altered  to  wolfram,  a  tungstato  of  iron  and  manganese,  by  the  action  of  a  solntioa 
of  bicarbonate  of  uron  and  manganese,  or  perhaps  mainly  through  sulphate  of  iron  arisiDg  tkam 
the  decomposition  of  pyrite.    Also  to  kaohnito  (at  Ehrenfriedersdorf). 

616.  OUPROSOHBXIZilTB.    J.  R  Wkiiney,  Proc.  (M.  Acad.,  iil  287,  1868. 

Crystalline-granular.    Cleava^  distinct  in  one  direction. 
H.=4'5— 5.    Lastre  highly  vitreous.    Color  pistachio-green,  paasing  to 
olive-  and  leek-green.     StreaK  light  greenish-gray. 

Oomp.— 0.  ratio  for  ft,  W=l :  8;  Cu  W+8  Ca  WsTungstio  add  78*48,  oxyd  <^ooppor  8-98, 
lime  12*62=100.    Analysis:  Whitney  (L  c.): 

W  79-69        Ou6-77        S'e  081        Oa  10-96        H  1 '40 =99-1 2. 

Pyr.,  eta — ^In  the  closed  tube  blackens,  and  gives  off  water.  B.B.  fuses  on  the  edges  to  a 
black  glass,  and  colors  the  flame  an  Intense  green.  On  charcoal  bUckens,  ftises  with  a  littte 
intumescence,  forming  Anally  a  slag  contaming  minute  particles  of  metallic  oopper.  With  fluxes 
giyes  tuDgstio  add  and  copper  reactions.  Easily  soluble  hi  muriatic  add,  tungstic  add  being 
separated 

ObB.^0ccurs  in  the  yidnlty  of  La  Paz,  Lower  California,  in  a  red  metamorphic  rods,  assodated 
with  blade  tourmaline. 

Bomeyko  has  analysed  a  mineral  from  Chill  ocmtaining  8*8  p.  a  of  ozyd  of  oopper.  See  under 
SoHBKLm,  anal  11. 

616.  8T0LZITB.  Sched-Bleispath  BreUh^  Char.,  14^  1820.  Tangstate  of  Lead.  BtolBdiedai 
Wolframbleiers,  Sdieelsaiires  Blei,  Gem.  SdieeUtine  Bend,  Tr.,  iL  662,  183'i.  StolBt  JBM^ 
Handb.,40i,  1846. 

Tetragonal.  0  A  14=122''  83';  a=l-6e7.  Usual  forms  octahedral. 
Observed  planes :  lylyiy  2, 14 ;  sometimes  hemihedraL 

O  A  J=132^  4'      1  A  1,  pyr.,=99^  44'      U  A  U,  pyr.,=106^  50' 
O  A  1=114  17      1  A  1,  bas.,=131  25        1-t  A  14,  ba8.,=114  64 
0  A  2=102  42      2  A  2,  pyr.,=93  46  2  A  2,  baB.,=164  86 

OrjBtals  often  indistinctly  aggregated.     Geavage:   0  imperfect;  1  still 
more  so. 
H.=2-75--8.    G.=7'87— 8-13     Lustre  resinous,  subadamantine.    Ooloi 
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ei'een,  yellowifih-gray,  brown,  and  red, 
laceut. 


Streak  nncolored.    Faintly  trana 


Oomp.— ]h>  W—Tixngstio  add  6L  arjd  of  lead  49=100.  AnalTiea:  1,  Lampadloa  (Sdhw.  J^ 
^nczL  254);  2,  Kenidt  (J.  pr.  Gh.,  zUl  116): 

W  Ph  Oa       t%ibk 

1.  Zinnwald  51-76         48-26  =100  Lampadiua 

2.  "  (1)51-786        45-993        1*397        0*471  Kemdt 

Pyr^  etc*— B.B.  decrepitates  and  Aises  at  2  *:>  a  crystalline,  lustroiis,  metallic  pearL  Witii 
soda  on  diarooal  yields  metallic  lead.  With  salt  of  pbosphoms  gives  in  O.F.  a  colorless  glass. 
iKrhlch  in  B.F.  becomes  blue  on  oooling.  Decomposed  by  nitric  ad^  leaying  a  yellow  residne  of 
tungstic  add. 

Oba. — Stolsite  occurs  at  Zinnwald  in  Bohemia,  with  quarts  and  mica ;  at  Bldberg  m  OarinthiSi 
'with  molybdate  of  lead;  in  Chili,  proTince  of  Goquimbo;  at  Southampton,  Mass. 

This  spedes  was  first  made  known,  according  to  Breithaupt,  by  Dr.  Stolz,  of  Teplita 

617.  WUIiFBIHTB.  Fltimbom  spatossm  flaro-rabram,  ez  Annaberg  Anstr.  «.  Bom^ 
lithoph.,  L  90, 1772.  Kamtherisoher  Bleispath  v,  Jaequinf  MiscelL  Austr.,  il  1781,  Vienna; 
Wulfm,  AbhandL  K.  Bleisp.,  Wien,  1785,  foL  Plomb  Jaune  de  lAOe^  iiL  387,  1788.  Gelbbleien 
WertL^  Bergm.  X,  384^  1789.  Yellow  Lead-spar,  Molybdenated  Lead  Ore,  JSTtnoan,  ii  212,  1796b 
Plomb  molybdate  K,  iiL  358,  1801.  Molybdate  of  Lead.  Molybd&nbleispatb,  Bleunolybdat» 
(hrm.    Melmose  JB^udL,  IL  664»  1882.    Wulfenit  Haid^  Handb.,  504,  1841. 

Tetragonal.  Sometimes  hemihedral.  <?aW=:122°  26';  a=l-574. 
Observed  planes :  0 ;  sqnare  prismatic,  /,  i-i ;  octa^nal  prismatic,  i-8, 
e-f ,  t-f ,  i-\ ;  octahedral,  X,  f ,  i,  1,  f ;  i  -i,  i-i,  f-i,  1-i,  f-i.  In  modified 
square  tables  and  octaheorons. 


square 

^Al=114M2' 
1  A  1,  pyr.,=99  40 

49t 


1  A  1,  ba8.,=131^  36' 
l-fAHpyr.,=106  44 


U  A  fi,  ba8.,=92^  45 
f4AHba8.,=76  23 


43' 


498 


499 


PhenizvQle. 


FhenizTiIle. 


500 


Cleayage :  1  very  smooth ;  O  and  •}-  much  less  distinct    Also  granularlj 
massive,  coarse  or  fine,  firmly  cohesiye.  Often  hemi- 
hedral in  the  octagonal  prisms,  producing  thus  tables 
like  f.  500,  and  octahedral  forms  havmg  the  pris- 
matic planes  similarly  oblique. 

H.=2-75— 3.  G.=6-03— 7-01.  Lustre  resinous  or 
adamantine.  Color  wax-yellow,  passing  into  orange- 
yeilow ;  also  s 'Skin-  and  olive-green,  yellowish-gray, 
gmyisL-white,  brown;  also  orange  to  bright  red. 


Fnibiam. 
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Streak  white.  Subtransparent— ^ubtranBlacent.  Fracture  snbconcluttdal 
Brittlo. 

▼ar^^l.  Ordinaty,  Oolor  yeOow.  2.  Vanad^eroui,  06tor  orange  to  bright  red,  e  irar^; 
oocurring  at  PhenixyiUe,  Pa. 

Dauber  found  for  the  angle  I  A  1,  in  aystak  fh>m  Blelberg,  131*  42' ;  fr.  Berggieshubel,  181*  47' ; 
IV.  Phenixyille,  131''  50';  h,  Zinnwald,  ISl""  67';  and  ▼.  Zepbarorich,  for  crystals  fr.  Prsibram. 
ISl''  48'  38".  The  last  corresponds  to  114*  8'  for  0  A  1.  Desdoizeaux  found  for  O  A  1  on  Anti 
oquia  crystalsrrlU*  20^  and  1  A  1=131*  40'. 

.  Ck>mp.»|»bfio=]ColTbdio  add  38-6,  oxjd  of  lead  61*5=100.  Analyses:  1,  Gdbel  @cliw.  J. 
zzzm  71);  2,  Melling  (ttammelsberg  Ist  SuppL,  59);  3,  4^  Parry  and  J.  Brown  (Proe.  PhSL  8oc 
Glasgow,  April,  1847);  5,  a  Bergemann  (Pogg.,  Ittt.  400);  6,  7,  J.  L.  Smith  (Am.  J.  ScL,  II  zx 
245): 


So 

^b 

1.  Gbnnthia 

40-5 

59-0=99'5  G^beL 

2.       " 

40-29 

61-90=102-19  MeUing. 

8.        « 

89-30 

60-85=99-65  Parry. 

4.        " 

89-19 

60-23=99-42  Brown. 

5.  Zacatecas. 

37-65 

62*35=100  Bergemann. 

«.  Phenbcyille,  vdlow 

88-68 

60*48=99-16  Smith.    a.=6-95. 

7.           " 

red 

87-47 

60*80,  7  1-28=99*05  Smith. 

A  molybdate  of  lead  from  Pambbna,  S.  A.,  afforded  Boussingaalt  (Ann.  Oh.  Fhya.,  xlr.  82S) 
th  78-8.  fio  10-0,  C  2-9,  HOI  1-3,  P  1*3,  Cr  1-2,  ¥e  1-7,  3tl  2*2,  quarts  8*7=98-1.  He  considera 
it  a  basic  salt,  with  the  formula  l^b*flo.  Klaproth,  who  made  the  first  complete  analysis,  obtained 
fio  84-25,  ^b  64-02  (Beitr.,  ii  275).  A  crystalliced  wulfenite  from  Ohlli  gare  Domeyko  (Ann.  d. 
Jl,  IV.  ill  15)  fio  46-12,  l»b  47-00,  Ca  0-88;  corresponding  to  2l»bfio+Cafio.  The  red  oolor 
of  the  Phenixyille  mineral  was  shown  to  be  due  to  Tanadic  add  by  Smith.  The  massiTe  wolfenite 
of  Garmisch  is  a  mixture  of  the  mineral  with  quartz,  carbonate  of  lead,  eta  (Wittstein  in  Yiert^- 
jahrsschr.  pr.  Pharm.,  vii.  70). 

Pyr.,  etc. — ^B.B.  decrepitates  and  fuses  below  2 ;  with  borax  in  O.F.  gives  a  colorless  glass,  in 
B.F.  it  becomes  opaque  blade  or  dirty  green  with  black  fiodcs.  With  (uill  of  phosphorus  in  O.F. 
gives  a  yellowish-green  glass,  whidi  in  R.F.  becomes  dark  green.  With  soda  on  charcoal  yielda 
metallic  lead.  Decomposed  on  evaporation  with  muriatic  add,  with  the  formation  of  chlorid  of 
lead  and  molybdic  add ;  on  moistening  the  residue  with  water  and  adding  metaUlc  cinG.  it  dveoi 
an  intense  blue  color,  which  does  not  fade  on  dilution  of  the  liquid. 

Obs. — ^This  spedes  occurs  in  veins  with  other  ores  of  leadL  Found  first  at  Bleiberg,  Schwmr 
■enbach,  and  Windisch-Eappel,  in  Oarinthia;  also  at  Baskitza  in  Austria;  at  Betsbanya  and 
Scaska  in  Hungary;  at  Przibram;  at  Mddawa  in  ^e  Bannat,  where  its  crystals  are  red,  and 
have  considerable  resemblance  to  chromate  of  lead;  in  the  Eirghis  Steppes  in  Russia;  at  Anna- 
berg,  Schneeberg,  and  Johanngeorgenstadt  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  at 
Ohalanches,  Dept.  of  Isdre,  in  France ;  m  the  gold  sands  of  Rio  Ohico  in  AnUoqoia,  Odumbia. 
8.  A. ;  in  Lackentyre,  Kirkcudbrightshire,  Scotiuid. 

It  is  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass. ;  In  fine  yellow  and  reddish 
orange  to  red  crystals  (fig.  499,  and  also  in  thin  tables)  at  Wheatiey's  mine,  near  PhenixviUe,  Pa.  : 
at  the  Oomstock  lode  in  Nevada;  at  Empire  mine,  Inyo  Oa,  Gal ;  in  the  Weaver  dist.,  Ariaona. 

For  recent  papers  on  cryst  see  Dauber,  Pogg.,  evil  267 ;  Deed.,  Ann.  Ch  Phys.,  IIL  11  448 ; 
T.  Zepharovich,  Ber.  Ak.  Wien,  Uv.  278,  1866;  J.  L.  Smith,  Am.  J.  Sd.,  U.  xx.  245. 

618.  PATERAITE.    Paterait  EM^  C  v.  Hauer,  Jahrb.  G.  Beicha.,  vil  196;  1866,  idv.  803. 

Amorphous.    Oolor  black. 

Oompofiition  Co  fio.    Analysis  by  Lanbe  (L  a,  ziv.  803) : 

fio  80-0    Bi2-0    9el6-6    Oo  27-0    ft  8'6    8  12-0,  insoL  S*8nl00. 

The  first  examination  of  this  mineral  was  by  Patera,  and  was  only  qualitative.  He  fomti 
molybdic  add,  silica^  bismuth,  iron,  cobalt^  and  sulphur.  Jokdy  states  (Jahrb.  G.  Bekhs.,  viiL  35) 
tliat  it  consists  prindpally  of  vanadic  and  molybdic  adds  and  cobalt.  Laube's  analysis  confirms 
Patera's  result  The  mineral  la  so  intimately  mixed  with  pyrite  and  blsmuthinite  that,  even  with 
the  greatest  care,,  it  could  not  be  completely  separated.  Subtracting  the  bismuth,  iron,  and  ant 
phvr  in  the  above  analysis,  molybdate  of  cobalt  remains,  which,  aooording  to  Laube,  is  the  tm 
aBineraL 


Digitized  by 


Google 


TUNOBTATlfiB,  KOLYBDATEB,   YANADATBS. 


609 


BLB.  in  the  dosed  tube  fs}Yen  water,  a  sublimate  of  moljbdio  add,  and  yapora  of  suJ^luuroaa 
eoid.  On  diarooal  melts  easily  to  a  blaok  bead,  giving  a  white  coating.  With  borax,  beM  green 
when  hot  (Iron),  blue  wjiien  cold  (cobalt).    Easily  soluble  in  adds. 

I>i80overed  laj  Yogi,  in  the  EL'as  mine,  Joiwdiimstha],  with  uranium  ores. 

Named  f^om  A.  Patera,  who  first  examined  it 


619.  DBOHSNITB.  C.  Bergemann,  Pogg.,  Ixxx.  393,  1860.  Areoxen  v.  Kdb^  J.  pr.  Ofa^  t 
496^  186a  En^nohit  Fiacher  Si  KeaeUr,  Ber.  Ges.  Freiburg^  1864^  Jahrb.  Min.  186fi,  670. 
t  Bhombisoher  Yanadit  ^ppe^  Ber.  Ak.  Wien,  xIIy.  1861  (see  under  Dbbolozzitb). 

MafisiYe,  botryoidal^  nodular,  stalactitic  ;  sometimes  traces  of  a  columnar 
atructure. 

H. = 3 —4.  G. = 5  '6 — 5  '81.  Lustre  of  fresh  fracture  greasy.  Color  fine 
deep  red  to  yellowish-red  and  brownish-red ;  also  leather-yellow.  Streak 
orange-yellow  to  ochre-  and  pale  yellow. 

Vtn, — ^The  original  dMheniie  was  fh>ra  Dahn,  near  Nieder  Schlettenbach,  in  the  Lauter  Yalley, 
Bhenish  Bavaria,  and  was  dull  red  to  yellowish-red  in  color,  botryoidal  in  surface^  with  G.=6-81. 
Arodoxene  is  Arom  the  same  locality,  and  is  like  dedienite  in  all  its  characters,  exoep^  aooord- 
Ing  to  Bergemanu,  a  duller  reddish-brown  color,  which,  however,  is  not  distinctive. 

The  Eusynchiie  is  fVom  Freiburg  in  Brisgau,  yellowish-red  to  leather-yellow  in  color,  with  G.= 
6*696,  Bamm.,  and  H.=3'5 ;  it  occurs  in  nodular  and  stalactitic  forms. 

Comp.— -^b  V,  or  vanadate  of  lead,  according  to  the  older  analyses;  but  probably  in  all  oases 
vanadate  of  lead  and  sine,  with  the  formula  (l*b,  2n)  V. 

Analyses :  1-3,  0.  Bergemann  (1.  c);  4,  id.  (Jahrb.  Min.  1867,  897);  6,  v.  KobeU(L  o.);  6^ 
PSscher  ft  Nesaler  (1.  c.) ;  7,  8,  C.  Czudnowicz  (Pogg.,  cxx.  17);  9,  Bamm.  (J.  pr.  Gh.,  xcl  418) : 


L  Dahn,  DechenUe^  red 

^         U  It  u 

8.      "  *'       ywK 

4.      "     ArcKxene 
fi.      "  * 

6.  Freiburg;  Euaynchile 

7.  " 

8.  "  ** 

9.  •*  " 


V 
4716 
4610 
49-27 
16-81 

22-69 
28-66 
19-17 
24-2-2 


62-92 

63-72 

60-67 

62-65 

48-7 

56-70 

66-47 

68-91 

67-06 


2n 

=100-08  Bergemann. 

=99-82  Bergemann. 

=99 -84  Bergemann. 

1811,  As  10-52,  Xl,3Pe  1-84^  P  lr.=99-83  Berg. 
16-32  KobelL 

,  Si  0-94,  V  20-48=99-82  F.  ft  N. 

16-78,  Si  8-20,  P  <r.=100  Ossudn. 
21*41,  Si  5-51,  P  <r.=  100  Czudn. 
16-80,  Ou  0-68,  f  1-14^  As  060=100  Bamm. 


The  fact  that  both  dechenite  and  eusynchite  contain  a  considerable  amount  of  oxydof  smo  was 
shown  by  G.  J.  Brush  in  1857  (Am.  J.  ScL,  II.  xxiv.  116),  and  the  identity  of  eusynchite  and 
arsoxene  with  dechenite  suggested.  Fischer  ft  Nessler's  method  of  determining  the  vanadic  acid 
was  incorrect  (Czudnowicz). 

Pyr.,  etc. — ^B3.  ftises  easily  without  decrepitation  to  a  yellow  glass.  On  charcoal  in  BJ. 
gives  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes  green  (zinc). 
With  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  B.F.,  becoming  yeUowish-green 
to  ydllow  in  O.F.  Decomposed  by  hot  muriatic  acid,  yielding  an  emerald-green  solution.  This 
treated  with  alcohol,  boiled  and  decanted  from  the  separated  chlorid  of  lead,  yields,  after  evapora- 
tioB,  a  solution  which,  diluted  with  water,  has  an  azure-blue  color  (v.  Kobeli). 

Obs.^0ccurs  with  other  ores  of  lead. 

Discovered  at  Dahn  by  Dr.  Krantz. 

Named  alter  the  Qerman  geologist,  von  Dechen. 


620.  IXBBOLOSZETB.  A.  Lamour^  Ann.  Ch.  Fhys.,  IIL  xlL  72, 78, 1854.  Bhovibischer  Yanadit 
JS^^pe,  Ber.  Ak.  Wien,  xUv.  L  197, 1861,  Tschermak,  ib.,  iL  167. 

Orthorhombic,     /A 7=100°  28';  Oa  1-^=143^  W;  a:b:  ^=0-747 1 
1 : 1 3052*    Angles,  Desdoizeanx : 
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OZTOEN  OOKPOUNDS. 


i^  A  14=123*'  6'  1-5  A  1-f ,  ov.  ba8e,=91M» 

14  A  l4,  top,=116  25     1-5  A  1-1=147  35 
1-5  A  1-5,  a<^.,=127  10      OA  U=148  12i 
1-5  A  1-5,  ov.  l.l,=115  10 

Cleavage  none.    Plane  1-5  brightest,  1-i  undulated , 
i-J  vertically  striated. 

H.=3-6.  G.=5-839.  Lustre  bright.  Color 
black  to  olive-brown ;  smallest  crystals  olive-green, 
with  a  chatoyant  bronze  lustre;  by  transmitted 
?ht  along  the  edges  light  brown  inclining  to  red ;  on  a  surface  of  fracture, 
colors  zoned  with  straw-yellow,  reddish-brown,  and  black  ;  nearly  clear  at 
middle  and  darkest  at  extremities  of  crystals. 


Oomp.— :^b»  V=Vanadio  add  29-3,  oxyd  of  lead  70*7=100. 


(1)22-46 


:^b 

64-70 


2d 
2-04 


Cu 
0-90 


1-60 


582 


2-20 


CI 
0-32 


Analyses 


Damonr  (La): 


600 


Sand 
8-44=98*88. 


The  oxjds  of  manganese,  iron,  copper,  and  zinc  are  regarded  as  impurities. 

P3rr.y  etc — ^In  the  dosed  tube  gives  water.  B.B.  on  diarcoal  ftues,  and  is  partiallj  redoced 
lo  a  globule  of  metallic  lead  enveloped  in  a  black  scoria.  With  borax  in  B.F.  a  green  glassi  and 
with  nilre  in  O.F.  a  violet  color  due  to  manganese.  With  salt  of  phosphorus  in  R.F.  a  glass  of 
a  dirome^een  color,  which  is  orange-yellow  in  the  O.F.    Dissolves  in  cold  dilute  nitric  add. 

Obs.— Occurs  in  small  crystals,  1  to  2  mm.  thick,  dustered  on  a  siliceous  and  ferruginous  gangne 
fVom  South  America,  and  associated  with  acicular  green  pyromorphite. 

Zippe's  vanadite  Q.c)iB  referred  to  descloiEite  by  A  Schrauf  (Fogg.,  czvL  855,  1862).  The 
mineral  occurs  at  Kappel  in  Oarinthia,  in  small  dove-brown  rhombic  octahedrons,  with  G.=5-83. 
Tschermak  obtamed  in  his  analysis  (Ber.  Ak.  Wien,  xliv.  ii.  168)  V  46-7,  ^b  54-8=100  (with  no 
sinc^  although  looked  for),  and  referred  the  species  to  dechenite.  Grailidi  ft  Weiss  (Pogg.,  L  c.) 
make  the  form  orthorhombic,  and  the  angles  1-2  A  1-2=126'  28'- 125'  56',  113"  15-118**  86, 
and  90'  8'— 91*  80'.  But  A  Schrauf  finds  for  the  same  angles  126°— 128*,  114^°— 115^%  9r— 
92",  agreeing  dosely  with  the  above  of  desdoizite.  Schrauf  suggests  that  both  desdoisite  and 
vanadite.are  dechenite ;  and  Tschermak  (Fogg ,  czviL  849)  that  vanadite  and  dechenite  are  one 
spedes,  and  desdoizite  an  altered  vanadite. 

Named  after  the  French  mineralogist  Desdoizeaux. 

e20A  VanadaU  of  Lead^  from  Fhenixville,  Pa.  A  thin  crystalline  crust  of  a  dark  purple, 
aknost  black  color,  but  dark  hyaduth-red  by  transmitted  light,  and  of  a  dark  yellow  streidc, 
occurs  covering  quartz,  ferruginous  clay,  and  wulfeuite,  at  Fhenixville.  With  a  magnifying  glass 
it  appears  to  consist  of  minute  lenticular  crystals.  It  could  not  be  wholly  separated  from  the 
asscKsiated  wulfenite  and  other  impurities  for  analysis,  and  the  result  obtained  is  therefore  not 
whoUy  satisfactory.  J.  L.  Smith  found  (Am.  J.  ScL,  XL  zz.  247,  .1855):  V  11-70,  flo  20*14,  th 
56-01,  Hn,  ^  6-90,  On  1-13,  sand  2*21,  aq  2-94=99*03.  Subtracting  the  lead  required  by  the  molyb- 
£o  add  to  make  wulfenite,  it  leaves  22*82  p.  a  for  the  11-70  of  vanadic  add :  which  is  nearer  the 
composition  of  desdoizite  than  that  of  dedienite. 

621.  VANADINrrB.  Plomb  brun,  Braunbleiers  of  Zimapan,  wrly  auOiion,  Ohromate  dt 
Plomb  brun  (fh>m  Descotil^s  anaL)  Bnmgtk,  Ifm.,  iL  204^  1807.  Vanadinbleien  <?.  Rose,  Pogg, 
tzix.  455,  1833.  Vanadinit  v.  Koh^  Grundz.,  283,  1888.  Vanadate  of  Lead.  Vanadinspath, 
'Vanadinbleispath,  Vanadinsaures  Blei,  O^rm,    Plomo  pardo  Domeyko, 

Hexagonal.  In  simple  hexagonal  prisms,  and  prisms  terminating  ui 
planes  of  the  pyramids  1,  f ,  1-2,  and  2-2  ;  1  A  1,  over  terminal  edge,  142® 
68',  (?  A  1=140®  34',  /A  1=130®.  Usually  in  implanted  globules  or  incrus- 
tations. 

H.=2-75-3.  G.=6-6623-7-23;  6886, Carinthia, Ramm. ;  6-863, Bere- 
aof,  Struve.    Lustre  of  surface  of  fracture  resinous.    Color  light  brownidi- 
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V 

Ph 

Fb 

01 

1.  Smapan 

t4-00 

26*33 

ISootlaiid 

28-44 

66*83 

7-06 

2*46 

8.      r 

16-86 

63-73 

6*62 

2-26 

4.  Oarinihia 

17-41 

69-68 

6-62 

2*23 

6.  Beraof 

16-98 

71*78 

718 

2-46 

«.       « 

14*64 

7114 

7-18 

2-46 

TUKOffTArBS,  K0LTBDATB8,  TANADATB8.  811 

yeUow,  Btraw-yellow,  reddish-brown.     Streak  white  or  yellowish.    Si  b 
translucent— opaque.    Fracture  uneven,  or  flat  conchoidal.    Brittle. 

Oom]^--^b*  V + i  Fb  01= VaDlidate  of  lead  90*3,  chlorid  of  lead  9*7  s  100.  Analjaea  •  1,  Bei» 
leUas  (Sohw.  J.,  Iziii.  119);  2,  R  D.  ThomsoD  (Thorns.  Min.,  L  674) ;  3,  Bamour  (Ann.  d.  M.,  HI 
zi  161) ;  4^  BammelBberg  (Urn.  Ob.,  316) ;  6,  6.  Stnive  (Verb.  Min.  Gea.  St  Petereb.,  1867) : 

,  l?e*fi«  0-67=100  Bens. 

^1  9e  and  di  0*16=99*43  Thomson. 

,  2n6-86,0u  2*96,  A  8-80=101*60  D. 

0-96=96-79  Bamm. 
8-08=101*43  Struya 
2-79=9811  StruTe. 

Pyr.,  eto.— In  the  dosed  tube  decreirftstes  and  yields  a  faint  white  sublimate.  B.B.  (baes 
easily,  and  on  charooal  to  a  blade  lustrous  mass,  whidi  in  B.F.  yields  metallic  lead  and  a  ooating 
of  chlorid  of  lead;  after  completely  ozydizlng  the  lead  In  O.F.  the  black  residue  gives  with  salt 
of  phosphorus  an  emerald-green  bead  in  R.F.,  which  becomes  light  yellow  hi  O.P.  Oives  the 
dilorine  reaction  with  the  copper  test.  Fused  with  8  parts  of  bisulphate  of  potash  forms  a  dear 
yellow  mass,  which  on  coding  reddens^  becoming  finally  of  a  pomegranate-yellow  color.  Decom- 
posed by  muriatic  add. 

If  nitric  add  bo  dropped  on  the  crystals  they  become  first  deep  red  trom  the  separation  of 
ranadio  add,  and  then  yellow  upon  its  solution. 

Obs.— This  mineral  was  first  discovered  at  Zimapan  in  Mexico^  by  Del  Bio.  It  has  since  been 
obtained  among  some  of  the  dd  workings  at  Wanlockhead  in  Dumfriesshire,  where  it  occurs  fa 
small  globular  masses,  sprinkled  oyer  calamine,  or  forming  tiiin  ooatlngs  on  the  surface  of  that 
minerd,  and  also  in  hexagonal  crystals,  the  largest  not  more  than  i  in.  across ;  also  at  Bercsof  in 
the  Ural,  with  pyromorphite ;  and  near  Windisdi  Kappd  in  Oarinthta,  in  crystals,  the  angles 
as  aboye  given.  This  mineral  lias  neyer  been  found  at  Wicklow,  Ireland,  although  so  reported  by 
Thomson  (Greg  and  Lettsom). 

Sdiabus  gives  for  the  forms  tnm  Windisoh  Eappel  j;  1 ;  i;  1,  |;  Z  1,  2-2 ;  0,  t;  1,  f ;  0, 7,  1, 
1-2.  The  basal  angle  of  pyramid  1  in  different  crystals  was  78*"  46^—78'  64'.  The  angles  are 
very  near  those  of  mimetite  and  pyromorphite,  the  basal  angle  in  the  former  being  79*  24'— 80* 
48';  and  in  pyromorphite  of  Bleistadt,  80*"  40'  (Fogg.,  &  297). 

Kokscharof  regards  the  crystals  from  Beresof  as  pseudomorphs  after  pyromorphite;  and 
Struve  observes  ^t  the  crystals  contain  at  centre  a  portion  of  unaltered  pyromorphite  (Biin. 
RussL,  iii.  44).  Dd  Bio  discovered  this  spedes  at  Zimapan,  and  obtained  firom  it,  in  1801,  80-72 
of  oxyd  of  lead,  and  14*8  of  a  now  metallic  add,  the  basis  of  whidi  he  called  Eryihronivm.  This 
result  was  set  aside  by  himself  in  the  Ann.  dee  Sd.  Kat  de  Madrid,  Feb.  1804  (Ann.  d.  M.,  iv. 
1819)^  and  also  by  Descotils  in  the  Ann.  Oh.,  IHL  1 806,  both  of  whom  made  the  add  the  chromio^ 
and  the  mineral  a  brown  chromate  of  lead.  The  metal  vanadium  was  not  discovered  by  Sefstrom 
until  1830,  and  then  in  iron  made  of  ore  ftt>m  Taberg,  Sweden  -,  and  in  the  same  year  Wohler 
showed  that  Del  Bio's  lead  ore  was  a  vanadate. 

6Q2.  TOZiBORTBXTB.    J9en,  Bull  Ac:  St.  Fet,  iv.  1838,  and  J.  pr.  Oh.,  ziv.  62.    Knaulfite. 
Vanadate  of  Oopper.    Vanadinsaures  Kupfer. 

Hexagonal.  In  small  six-sided  tables,  often  aggregated  in  globular  forms. 
Gleavage :  in  one  direction  very  perfect. 

H.=3— 8'6.  Q.=3'85,  Credner.  Lnstre  pearly  to  vitreons.  Color 
olive-green,  citron-yellow.  Streak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters  translucent 

Oomp.— According  to  Hess  (1  <^)  a  hydrous  vanadate  of  copper. 

Pyr^  etc. — ^B.B.  on  charoos^  fUses  easily  to  a  black  bead,  whidi  in  the  inner  flame  becomes 
bladcish-gray.  With  soda  or  charcoal  yields  copper;  with  borax  and  salt  of  phosphorus  reao- 
lioos  for  copper.  Fused  with  soda  in  the  platinum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  addulated  with  muriatic  add  and  boiled,  gives  an  emerald-green  solii> 
tloD,  and  this  diluted  with  water  booomes  blue ;  v.  KobeU. 

Olxk— From  Syssersk  and  N^ischne  Tagilsk  in  the  Urals,  where  it  was  found  by  Dr.  A.  Volborth , 
and  from  several  mines  of  the  Permian  formation  in  the  government  of  Perm,  especially  ai  the 
▲lexandroff  mine  in  the  Motowilich  Disferioi 
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6S8A.  Yavadati  of  liUfi  amj>  Ooppbb  (Kalk-Yolborthit).  Near  volbortliitay  bat  oontaiidiig 
lime,  and  foond  at  Mederiohsrode  in  Thuringia.  There  are  two  yariet&ea,  aooording  to  Orednai 
(Fogg.,  bcziT.  646,  1848);  (I)  a  green,  in  thin  tables,  deaying  easily  in  one  direction,  greenish- 
▼eUow  in  streak,  pearly  in  lustre,  with  G.=3'495 ;  (2)  a  gray,  fine  ciTBtalline  grannlar,  hrowii- 
Mi-yellow  hi  streak,  with  H.=8>6,  and  O.=8'860. 

Am^yses  by  Oredner  (L  a): 

V  Cu  Ca  fig  &h  A 

1.  (hem            (})  36*58  4416  12-28  0*50  0*40  4*62,  gangae  010=98*63. 

2.  JUglUifrem         [36-91]  88*90  17*40  0*67  0*53  4*62,       "       0-77=rlOa. 
8.  Qfwy                   3902  88*27  16-65  0*92  0*52  5*06,       <*       0'76=101-U 

The  results  correspond  most  nearly  with  the  fomrala  (On,  Oay^T+aq.  The  rado  of  Ou  to  Ca 
in  No.  1  is  about  6  :  2;  and  in  2  and  8,  3  :  2. 

623.  CHiLEm  Kenng^  Hdhs^scbe  Mhu,  28,  1853  (Yanadate  of  Lead  t  Copper  Dtmefkc,  Ann. 
d.  M.,  lY.  zix.  150,  1848 ;  Yanadinkupferbleierz).  This  ore  has  a  dark  brown  or  brownish-black 
color,  and  has  been  observed  only  in  an  earthy  state,  looking  much  like  a  ferruginous  day  oi 
earth.  It  occurs  in  cavities  in  an  arseno-phosphate  of  lead  almig  with  amonihous  carbonates  rf 
lead  and  copper.  B.B.  Aises  easily,  and  affords  a  blade  pearl,  a  litUe  blebby;  gives  a  dear  gre^i* 
pearl  with  salt  of  phosphorus  or  borax,  and  a  globule  of  lead  containing  oopper  on  diarooaL  In 
nitric  acid  easily  soluble. 

OOMP.— I*b*  Y + Cu*  T.    Analyses  by  Domeyko  (La): 

V       1b      1^       OvL       Ph     Pba    Ca    9e,Sl    Si       iSi 
f     1.        13*5      4*6      0*6      14-6      54*9      0*8      05      3*5       1*0      2*70,  day  1  •0=97*1 
2.         18-83    4*68    0*68     16*97     51*97     0*37     0*58    842     1*33     2*70,    *'    1*52=97*55. 


Oonsidering  the  arsenic  and  phosphoric  adds  as  comUned  with  lead,  constituting  the  i 
phosphate  with  whidi  the  mineral  is  assodated,  the  analysis  affords  very  dosdy  the  abofv 
formula. 

This  ore  occurs  at  the  silver  mhie  called  Mhia  Gnmde,  or  Mina  de  la  Maiqnesa,  in  Ohili,  tO 
recently  worked  for  oopper  and  silver. 

628A.  VomadaJte  from  (he  Lake  Superiar  Oopper  Btgion,  An  ore  similar  in  color  and  dayey 
appearance  to  Domeyko's  mineral,  has  been  announced  by  J.  E.  Teschemadier  among  spedmenfe 
firom  the  Gliflf  Mine^  in  the  Lake  Superior  Oopper  Begion.  The  presence  of  vanadium  was  asoer^ 
tained  by  both  blowpipe  and  add  tests.  The  color  is  a  dark  chocolate,  and  also  a  bright  yeUow. 
The  exact  state  of  composition  of  the  vanadio  add  Ib  donbtftiL  There  is  no  oxyd  of  lead  in  the 
ore,  and  the  brown  variety  is  mixed  with  an  earthy  oxyd  oi  iron ;  when  carefVilly  separated  from 
the  gangue  it  was  tbund  to  contain  no  copper.    This  Min.,  531,  1850. 


6.  SULPHATES,  CHROMATES,  TELLUEATES. 

In  cryBtaUine  form,  specific  gravity,  and  color,  the  Sulphates  vary  almoBt 
indefinitely.  The  harmless  is  not  above  4.  The  Chromates  have  brif^t, 
deep  red,  and  green  to  brown  colors,  wiUi  the  hardness  2*5-^8'5.:  ll'O' 
native  hydrous  chromates  are  known. 

The  compounds  of  sulphates  and  carbonates,  or  sulphato-carbonates, 
have  the  crvstallization  of  the  sulphates,  the 'carbonic  acid  bcins  wholly 
subordinateo,  as  regards  the  form  produced,  to  the  sulphuric,  me  more 
powerful  acid.  Thus  leadkUUU  is  nomcBomorphous  with  anglesite,  celes- 
tine,  etc.,  syscmniU  with  dreelite,  and  XaaiaMU  with  glauberite ;  and  these 
species  are  accordingly  here  included. 

QmmAP^r^iffiyMiikCaymw^k^  The  sulphates  of  the  alkaUsi^tiisaikalin*  earthy 
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and  ozjrd  of  lead,  are  not  deoompoidd  hj  heating  in  the  matraas  or  dosed  tube;  other  snlphatea, 
Buch  as  those  of  protozjd  of  iron,  manganese,  eto.,  aro  partially  deoomjosed  with  the  erolution 
of  sulphurous  and  sulphnrio  acids.  On  oharooal  the  sulphates  of  the  alkalies  and  alkaline  earths 
are  in  R.F.  reduced  to  snlphids,  which,  moistened  with  dilute  muriatio  acid,  eyolve  sulphuretted 
It jdrogen ;  the  other  sulphates  thus  treated  give  off  sulphurous  add,  and  leaye  earths  or  metallic 
cxTds,  or  metals  or  metalliosulphids,  and  sometimes,  where  the  metal  is  volatile,  coat  the  coal 
with  ozjd.  All  non-volatile  sulphates  when  fused  with  soda  or  neutral  oxalate  of  potash  on 
duttooal  yield  a  hepatic  mass,  which  is  more  or  less  absorbed  by  the  coal ;  when  this  is  removed, 
and  placed  on  a  bright  dean  suilaoe  of  silver  with  a  drop  or  two  of  water,  it  stains  the  meUd  yel- 
lowish-brown to  black  from  the  formation  of  sulphid  of  silver;  treated  wich  muriatic  add  the 
Aised  mass  evolvos  sulphuretted  hydrogen.  In  soluble  minerals  the  sulphuric  add  may  be  readily 
detected  on  adding  to  the  solution  a  few  drops  of  soluble  baryta  sal^  which  produces  a  white 
pfediHtftte,  insoluble  in  adds  and  hi  ammonia. 

L  ANHYDROUS. 

ABRANGEICENT  OF  THE  SFBOIB& 
1.  OxyffM  ratio  hekoem  haaes  and  add  1 :  8. 
L  SULFHATTTB  GBOUP. 
•S5.  SuiraATin  fiS  6et|Ot|Ht 


IL  GELESTITB  GBOUP 

Orthorhomb&o;  /A  7=  100* -106*. 

62e.  TTatloukb 

(t&+i]$rH«o)S 

fie4ej(»K,+tAiiij 

627.  Afbthttaliti 

iS 

6e,|e,|K« 

628.  UmMaan 

(i4+ifl)B 

fle,|e.|(iK.+iHO 

629.  TBorABDm 

^aS 

6eje,|Na, 

680.  Babitb 

BaB 

6e,|e,|Ba 

grS 

fie.|e,|Sr 

CaS 

sosiejea 

683.  AiroLSsrai 

tbS 

se,|e,pb 

634.  ?ZDiX08mi 

2n9 

6e,|ej2n 

636.  Iaadrtujtr 

l^bS+3tbC 

se.|ejPb+3[6e|e4Pbi 

m  GALEDOHnTB  GBOtTP.    Orthorhombic;  /A  J=aboQt  06*. 

686.  (UUDORin  ?  th  S+C^b^  Cu)  0 

IV.  DBEBUTB  GBOUP.    Bhombohednd;  J?Ai?s:Oa*— 04«. 

(fBa+iOa)B 
I»b5+3»b0 
TS,  00,01 


637.  Dbsiutb 
688.  SmAmrm 
639.  CosnLLm 


se,|e.|Pb+8  [ee|e,|Pb] 


y.  GLAUBEBITB  GBOUP.    IConodinic;  /A  7=588*— 86*. 


640.  GiAtmnaiB 
661.  LiSABKin 


(i»a+iea)S 


Be4e,|Pb+[6e|e.|Pbi 

Digitized  by  VjOOQIC 


^i  OXTGEN  OOXFOUIVDS. 

YL  GBOOOITB  GBOUP.    Chmtain  oluomio  acid.    Monociinfcx 
«41  Csooorn  ^bCr  erejOtp* 

2.  Oipyffen  ratio  Uhoem  haam  and  odd  1  : 9. 
I»  Oontain  chromio  add  and  protozyd  baaefc, 


•43.  PBOHIOOOBBOmi               J^b'Or* 

Mi.  Vauqitkiki™               (I  th-j-i  Cu)»Ci» 

•45.  JOBBAm 

€r.e.|ejttPb+»6«v 

n.  Oontain  aeaqnloa^d  iMaea. 

646.  PnTKoin                   (i  1*6'+ 1 9e)B* 
•41  Aluviah                      SlB* 

s.«.|ej(i9»H-{m). 

626.  SUZiPHATETB.    Snlphnrio  Aoid.    SchwefUatore  G'erm.    BnlphafcUe  DmuL 
liquid.    G.=l*85.    Colorless.    Odor  pungent.     Taste  intensely  acid. 

Oornp^— £[  5=SiilpIiuric  acid  81*6,  and  water  18*4=100. 

Obs. — This  acid,  in  a  dilute  state,  has  been  found  in  the  neighborhood  of  scTeral  Toleanoea 
It  oocnrs  near  Sienna,  in  the  cavities  of  the  small  Yoloanic  mountain  named  Zooolino,  and  in  c 
cayem  near  Aiz,  in  Sayoy.  Water  strong  with  sulphuric  add  occurs  at  Alabama,  Genesee  Oa, 
N.  T. ;  also  at  Tnscarora,  near  Brautford ;  at  Chippewa,  Niagara,  and  at  St  DaridX  Oanada 
West  The  first  afforded  W.  J.  Craw  and  H.  Emi  for  1000  |Mirt8  of  water  (Am.  J.  Soi.,  II.  Iz. 
449),  and  the  Tusoarora  water,  T.  &  Hunt  (Bep.  G.  Can.,  150,  1847,  545,  1863): 

gl       Nad 

0*0656  =4-6750  Eml 

00368    00684=4*6848  Craw. 
T  lr.=«*1616  Hunt 


FreeS     teB 

Si  5' 

OaS 

ftgS       &3 

fraS 

1. 

20122    0-4856 

0-3702 

1-1065 

0*4692     01061 

0-1196 

1 

2-0070    0*4266 

0-8282 

1-1161 

0*5805     0-0822 

0H)945 

8. 

4-2895>'  0*3638 

0*4681 

0-7752 

01589     0-0608 
•  so*  HO. 

0*0502 

The  water  for  Hunt's  analysis  was  taken  in  October,  1847;  another  portion  taken  in  April, 
1846,  afforded  Croft  2*9069  of  sulphuric  add,  with  the  bases  in  quite  different  proportions. 

The  specific  grayity  of  the  Alabama  water  is  1-00482  at  15**  O,  Emi;  of  that  of  Tuscarora 
1'00558. 

Sulphuric  add  results  (W>m  the  ozydation  of  sulphuretted  hydrogen. 

ParauK)  do  Buiz  in  New  Granada,  and  Bio  Yinagre,  are  yoloanic  locolitieB. 

S26.  TATLOBITB.    Sulphate  of  Potash  and  Ammoda  WI  J.  Oyfer,  Piool  Ae.  K.ScLFUbd.* 

809»  1859. 

In  small  compact  Imnps  or  concretions ;  stmctnre  crystalline. 
H. =2.    Color  yellowish-white.    Taste  pungent  and  bitter.    Unalterable 
in  the  air. 


Oomp^tKO+iKH«O)8O'=Sulphnri0add4t*8,  potash 47*0^ 
tfWM:  W.  J.  Taylor  (L  a): 


5*Ssl0O.    Ami 


S  fra  &      NH«0 

L    48-40        1-68       43*46        5*87,  org.  matter  ft^.sOS'OO. 
t.    48-80  46*49  5*10^    <'        **       tr.=99-89. 
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Pyr^  •to^— B.R  on  platiniim  foil  blaokens  and  flues  with  difflcaltyi  leav  Jig  a  whfte  bead, 
wb&di  is  aolnble  in  water  and  taates  a  little  saline  and  bitter.  Heated  in  a  phtinnm  onidblc 
becomes  first  black  and  then  snow-white,  not  flising  at  a  high  heat  (Taylor). 

Obs.— From  the  goano  beds  of  the  Chlnoha  Islands. 

An  artificial  snlphate  of  potash  and  alumina  is  described  by  link  as  earlj  as  1*796,  in  Grell'c 
Annalen,  L  29. 

627.  AFUTUITAIiITS.  Yesuvian  Salt  3miiha(mt  PhiL  Trans.  R.  Soa,  1818.  Aphthaloee 
And,  Tr^  ii  477,  1832.  AphthitaUte,  Shepardf  Mhi.,  i  86,  1835.  Arcanite  HM.,  Handb., 
492,  1846.  Glaaerite  Ecmnk,  Handb.,  1847.  Snlphate  of  Potash.  Schwefelsaures  Kali, 
KaUsulphati  Chrm.    Potasse  sul&t^  ih 

Orthorhombic.  /  A  7=104^  62',  0  A  1-1=119^  46' ;  a:h:  c=l'7^9  : 
J  :  1-3.  Observed  planes :  (?,  1-t,  |-i,  i-i,  1-J,  f^,  i-i,  1,  2-S.  0  A  |-t= 
149*^  46',  0  A  i-i=146^  4',  l-f  A  l-i,-  ba8al,=120°  29',  14  A  1-i.  id.,=106** 
46',  ^l  A  f^,  id.,=60*'  28',  H  A  f-t=67°  52'.  Occurs  in  thin  tables,  and  in 
blades  made  up  of  aggregated  crystals;  also  massive,  or  imperfectly  mam- 
miliary,  and  in  crusts. 

II.=3— 3'5.  G.=1'731.  Lustre  vitreous,  inclined  to  resinous.  Color 
white,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opaque.    Taste  saline  and  bitter,  disagreeable.     Unalterable  in  the  air. 

Oomp. — &  S=Potash  64*1,  sulphuric  add  46*9=100.  A  specimen  fVom  Vesuvius  contained 
Sulphate  of  potash  7 1*4,  sulphate  of  soda  18*6,  ohlorid  of  sodium  4*6,  dilorid  of  ammonium,  ooppet, 
and  iron  6*4=100  (PhO.  Trans.,  1813> 

Pyr.,  etc. — ^Fuses  before  the  blowpipe  without  intumescence.    Soluble  in  water. 

Obs. — ^Found  at  Vesuyius,  upon  lava,  in  delicate  crystallizations,  and  also  in  masses  an  inch  or 
more  in  thickness. 

Named  aphthahae  hy  Beudant,  in  1882,  Arom  ifOms,  ttnaUeroNef  and  2A(,  saU ;  and  changed,  by 
Shepard,  to  the  less  incorrect  form  from  these  Greek  words,  aphthUaliU.  GlaaerUe  was  used  m  Uie 
last  edition  of  this  work,  a  name  given  by  Hausmann  in  1847,  after  the  chemist  Ghristoph  Glasor 
(1664X  the  salt  having  been  early  called  Sal  polyehrestum  Oiaseri,  But  if  aphthitalite  is  rejected, 
Arcanite  of  Haidinger  (derived  firom  one  of  its  alchemistio  names,  Areanum  dupUeaium)  comes  next 
m  order  of  priority. 

628.  MISBNITB.    A.  Seacchi^  Mem.  G.  snlla  Campania^  98, 1S49. 

In  silky  fibres  of  a  white  color.     Solable ;  taste  acid  and  bitter. 

Oomp^— &  9+d  8.    Analysis  by  Bcaoohi  (L  a,  J.  pr.  Gh.,  Iv.  64) : 

8  66*98  .     &  86-67  Si  0*38  d  6*13=100. 

Pyr.,  aio^— Fuses  easily  in  the  flame  of  a  spirit  lamp^  imparting  a  violet  oolor  to  it.    Soluble 
tn  water. 
Obs* — Oocon  in  a  hot  tufa  oavem,  near  Ifiaene. 

629.  TBBNAROITB.    J.  L.  Oasaaeoa^  Ann.  Oh.  Phys.,  xxziL  808, 1826.   Anhydrous  Bulphaie 
of  Soda.    Fyroteohnite  Seaochi,  Mem.  Incend.  Vesuv.  Kapoli,  1865. 

Orthorhombic.  /A  7=103'*  26',  0  A  1-1=120''  36',  Hausmann;  a:i:c 
=1-6906  :  1  : 1-267,  0  A  1-1=126**  51',  1-t  A  1-i,  top,=73'*  42',  basal=106^ 
18',  1  A  1=136'*  41',  123^  43',  74^  18'.     Cleavage:  basal,  nearly  perfect. 

H.=2— 3.  G.=2-65,  Streng;  2*73,  Gasaseca.  Lustre  vitreous.  Color 
white  to  brown.    Translucent. 

Oon^^ifTa  3=Soda  66*8,  sulphurio  add  43-7=100  Analyses :  L  Oaiaseca  (L  a) :  2,  A.  IH^ 
Phfl.  liag.,  IV.  V.  373);  3,  Streng  (Jahrhi  Min.  1868,  666) : 
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B           fra          &  ]Q[         01 

1.  BsptrtiiiM                 99-78  —  — ^  JTa  C  0*22=100  OMMen 

2.  Tarapaoa  66-11        42«7  ^,  insol.  2-19=99-6t  Didt 

3.  BoliYia                 64*81        4162  0*46  0*60  0*01,  inflol  3*39=100*29  Streng: 

Pyr^  etc. — Colon  the  blowpipe  flame  deep  yellow.    Wholly  soluble  in  water. 

Obs. — Occurs  Id  Spain,  at  Espartinas,  6  leagues  from  Madrid  and  2|  from  Aianjnez.  The 
water  exudes  during  winter  from  the  bottom  of  a  basin,  and  becoming  concentrated  in  the  sum- 
mer season,  deposits  crystals  of  thenardite.  Also  in  nitre  plains  of  Bolivia;  at  Tarapaca,  with 
gUraberite  and  ulexite,  the  crystals  of  which  locality  give  some  of  the  angles  nearly  of  trona, 
according  to  H.  J.  Brooke  (L  a).  Also  on  the  scoria  of  Vesuvius  (pyrotechniie)  of  the  eruption  of 
1866 ;  on  solution  and  evaporation,  octahedral  crystals  were  obtained  by  Scacchi  having  the 
planes  I,  l-i,  1,  3-5,  with  /A  7=118°  37',  l-t  A  l-l,  over  base,=128*'  68',  1  A  1,  basal,=135'  21', 
pyramidal,=123'*  89',  74"  36',  3-1  A  3-3,  basal,=168*'  41',  pyramidal,  68'  48',  128"  2'. 

Kayser  has  analyzed  an  adcular  saline  efflorescence  from  a  mine  near  dausthal,  and  obtained 
(a  H.  Ztg.,  zviiL  1869,  No.  18)  ffa  5  91-96*3,  Ag  S  1'6-4H),  te  5  0*2,  Oa  S  1-6-1-8,  with  tS 
1—1*8. 


630.  BARTTB.  Lapis  Bononiensis,  litheosphoms,  F.  Lkelits^  Utini,  1640;  Mentwd^  in  Hum« 
Aa  N.  Our.,  1673, 1674^  and  Lap.  Bon.  in  obscure  lacens,  1 676.  (1)  I^sesten,  Bononiensisksten, 
Gypsum  irregulare,  lamellosunu  eta,  WoZL,  Min.,  66,  1747;  (2)  Manner  metallicnm,  Spatom 
tesBulare  (G.=4*266X  ui,  68,  1747.  (1)  Gypsum  spatosum  pt,  Manner  metallicnm,  Spatum 
Bononiense  (G.=4'6),  Tungspat,  OronsL,  ICn.,  21,  1768;  (2)  Terra  calcarea  phlogisto  et  addo 
vitriol!  mixta,  Leswersten,  Lapis  hepaticua,  idL,  26,  1768.  Gypsum  ponderosum  v,  Bom^ 
lithoph.,  L  14,  1772.  Spath  pesant  ou  s^l^iteux  de  Liak,  Orist,  1772,  with  figs. ;  ib.,  1788 
Heavy  Spar;  Bolognian  Spar;  Cauk,  Oalk,  Oawk,  Derbysfu  MuwrB,  Withering,  FhiL  Tr.,  1784 
Schwerspath  WenL,  eta  Spathum  ponderosum = Terra  ponderesa  vitrielata  Bergrn.,  Sdagr., 
1782.  Sulphate  of  Baryta.  Baryte  sulfate  iFV.  Schwefelsaures  Baryte  (Term.  Stangenspath 
Wem.  Strahlbaryt  Baroselenite  Kirw^  Min.,  I  136,  1794.  Batytite  DelamdK,  T.  T.,  ii  8, 
1797.  Baryt  KarsL,  Tab.,  88,  76,  1800.  Baryte  ff.,  Tr.,  ii  1801.  Barytine  .BnidL,  Tr.,  441. 
1824.    Barytes. 

Hepatit  £arsl.  Tab.,  38,  76,  1800;=Lapia  hepaticua  OrotuLj  v.  supra  ;=Terr.  pond,  vit 
petrelee  imbuta  Bergr/L,  Sdagr.,  1782;=Leberstein  pt  ^rtfnn.  ;=Fetid  Heavy  Spar.  AJlomoi^ 
phit  Bre&K,  J.  pr.  Oh.,  zv.  S22,  1888.  Calstronbarite  5Aep.,  Am.  J.  QcLj  xzziv.  161,  183& 
BaxytooolBBtin  v.  WaUenh^  Pogg.,  zciv.  137,  1866. 

Orthorhombic.  I^  7=101°  40',  O  A  1^=121°  50' ;  a  :  J :  <?=1-6107  : 
1  :  1*2276.  Observed  planes :  0 ;  vertical,  7,  i-^,  f-$,  i-|,  i-2,  w»  i-|,  i-5, 
irl ;  macrodoraes,  -J-i,  f-i,  -J-*,  ^-i,  -J-l,  -J-i,  1-i,  }-i ;  brachydomes,  -J-i,  ^4, 
l-l^  14.;  .octahedrons,  i,  \,  i,  i,  *,  i,  1 ;  1-2,  f -« ;  i-5,  1-2,  f  J. 


S06 


0  A  i-i=158°  4' 
0  A  i4=141  8 
0Al-i=121  50 
(?Af8=lll  36 
0  A  i=152  33 
0  A  i=133  54 
O  A  i=145  17 
0  A  1=115  42 
0  A  i-t=146  43 
0  A  1-5=127  18 
0  ^i^OT  i4=90 


1  A  1,  mac.,=110*^  38 
1  A  1,  brac.,=91  22 
1  A  1,  ba8.,=128  36 
i-2  A  1-2=135  40 
i-2  A  1-5=116  55 
i-i  A  H,  top, =102  17 
14  A  1-i,    "    =68  40 
fSAH    "   =113  26 
1-1  A  14.   «   =74  86 
«A7=i.^9  10 
UMrl-\^  27 


Ciystals  usually  tabular,  as  in  figures ;  sometimei 
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prismatic  in  the  direction  of  the  vertical  axis  (f.  507).  Cleavage :  basal  rather 
perfect ;  /  somewhat  less  so ;  t-i  imperfect.  Twins :  plane  of  composition 
»-i,  the  compound  character  being  apparent  in  the  strise  of  the  plane  0 
Ako  in  globular  forms,  fibrous  or  lamellar,  ci-ested ;  coarsely  laminated, 
laminsB  convergent  and  often  curved;  also  granular;  colors  sometimes 
banded  as  in  st^agmite. 

507 
606  '       ~ 


Cheshire. 


Tuginla. 


H.— 2-5— 3-6.  G.=4-3— 4-72 ;  4*4864,  G.  Eose,  a  pure  colorless  crystal 
Lustre  vitreous,  inclining  to  resinous ;  sometimes  pearly.  Streak  white. 
CJolor  white ;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown,  dark 
brown.  Transparent  to  translucent — opaque.  Sometimes  fetid,  when 
rubbed.     Optic-axial  plane  brachydiagonal. 

Var. — 1.  Ordirvafry.  (a)  Crjstals  usually  broad  or  stout;  sometimes  Teiy  large,  weighing  lOO 
0)8. ;  sometimes  in  slender  needles.  Dauber,  after  careftil  measurements,  made  /  A  /=  1 0  T  40 ,  and 
O  A  f-izzHl**  6',  yarjing  but  two  minutes  in  the  latter  from  former  measurements  (Pogg.,  cviiL 
440).  (6)  Orested;  massive  aggregations  of  tabular  crystals,  the  crystals  projecting  at  sui^ace  it. to 
crest-like  forms,  (c)  Columnar;  the  columns  often  coarse  {Stangerupath)  and  loosely  aggregated, 
and  either  radiated  {straJUbart/i)  or  parallel ;  rarely  fine  fibrous.  Wemer^s  siangenspafh  was  from 
Freiberg,  (d)  In  globular  or  nodular  concretions,  subflbrous  or  columnar  within.  Bologna  Stone 
is  here  included,  being  radiated,  globular,  often  reddish-gray  in  color.  It  is  from  a  bed  of  day  in 
Mt  Patemo.  near  Bologna,  and  was  early  a  ^urce  of  wonder  because  of  the  phosphorescence  it 
exhibited  after  heating  with  charcoal  "  Bologna  phosphorus  "  was  made  from  it  in  tlie  fonn  of 
sticks,  by  powdering  the  mineral  and  uniting  it  again  ^ith  g^m.  {e)  Lamellar,  either  (u)  straight 
or  (j3)  curved ;  the  latter  sometimes  as  aggregations  of  curved  scale-like  plates  (the  krunuchaliger 
Schwerspath  of  Werner).  (/)  Granular,  (g)  Compact  or  cryptocrystalline.  (h)  Earthy,  (i)  Sta- 
lactitic  and  stalagmitic ;  similar  in  structure  and  origin  to  calcareous  stalactites  and  stalagmites. 

2.  FeUd;  so  called  from  the  odor  given  ofif  when  struck,  which  odor  is  due  to  carbonaceous 
matters  present    (Anal  6-8.) 

3.  AlhmorpkUe  Breith. ;  a  kind  having  the  form  and  deavage  of  anhydrite,  and  found  at  Unter- 
wirbach,  near  Budolstadt,  in  Sohwarzenburg ;  G. =4*36— 4*48.  Probably  pseudomorphous ;  Breit- 
haupt  regards  it  as  a  case  of  dimorphism. 

4.  Calcareobarite  Thomson  (Min.,  i  105)  is  a  white  barite  from  Strontian  in  Argyleshire,  con- 
taining probably  as  mixture,  6*6  p.  a  of  lime,  and  some  silica  and  alumina.  He  found  §  36*23,  Ba 
48-96,  Or  0*79,  Oa  6-60,  ]^e  0-46,  Si  414,  *1  3-46,  moisture  0-57  =  100-19;  G.=41907.  A  part 
of  the  kruTnschaliger  Schwerspaih  of  Werner—specimens  fVom  Freiberg — is  referred  here  by 
Breithaupt,  who  gives  for  /A  /  lOr  63',  and  G.=4*02— 4*29. 

5.  Celeskibarite ;  the  spar  containing  mudi  sulphate  of  strontian,  as  that  of  Binnen  valley, 
Switzerland  (anal  2),  to  which  von  Waltershausen  applied  the  name  haryUnxlesUne^  and  also  that 
of  anal  3,  4.  The  angles  of  the  Binnen  spar,  according  to  Hugard,  are  intermediate  between  those 
of  barite  and  colestite. 

6.  Calstranbaritey  fh)m  Schoharie,  K  T.,  has  the  aspect  of  a  mere  mixture.  Shcpard  made  it  a 
compound  (I  c.)  of  carbonates  of  strontia  (22*3o)  and  lime  (12*15),  with  65'55  p.  c.  of  sulphate  of 
baryta,  and  says  it  is  partly  9oluble  in  muriaiicacid  with  efferveacence.  Von  Hauer  found  a  spedmen 
from  Schoharie  labelled  calsironbariie  to  consist  of  sulphates  alone. 

Oawk  is  the  ordinary  barite  of  the  Derbyshire  lead  mines.  Withering,  who  first  analyzed  it 
(Phil  Trans.,  Ixxiv.  293,  1784X  describes  it  as  occurring  m  roundish  forms,  consisting  of  rhom- 
boidal  lamhuD  confusedly  aggregated  and  white  or  reddish  in  color,  with  G.:=4'330;  and  a  second 
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▼ariet^  as  radiated  flbitms,  somewhat  silky  in  lastre,  and  at  timet  ooncentrio  in  struuturey  ytlkm* 
teh-white,  and  opaquSi  with  G.=4*00.  Greg  &  Lettsom  (1858)  oonflne  the  tenn  to  an  opaque 
earthy  yarietj  of  the  Derbyshire  lead  mines. 

The  barite  of  Mussar,  Hungary,  and  of  Better,  near  Rosenan,  was  early  called  Wohyn.    It  is 
oommon  barite,  in  crystais,  usoally  oblong  in  the  direction  of  the  vertical  axis,  and  generally  with 
i-i  and  0  large,  and  also  i-2  large.    A.  Sdirauf  mentions  the  following  as  other  oocurring  planus 
0,  4^  1^  i4,  H>  ^  2-1,  H  1,  2,  1-2,  2-2,  S-S,  4-7  (Ber.  Ak.  \Vlen,  xzziz.  286>    Leoiihard 
says  that  at  Kuszar  it  oocurs  in  the  cavities  of  alumstone.     . 

Oomp.— Ba  S=8ulphuric  acid  34-3,  baryta  65*7.  Sulphate  of  strontian  and  silica  are  often  pres- 
ent, and  sometimes  sulphate  of  lime,  day,  bitummous  or  carbonaceous  substances  Analyses:  1, 
Stromeyer  (Unters.,  222);  2,  Waltershausen  (Pogg.,  xdr.  138);  8,  Bammelsberg  (Min.  Ch.,  259); 
4,  Jordan  (Schw.  J.,  Mi  868);  6,  Heidingsfeld  (Bamm.  5th  Suppi,  207);  6,  7,  John  (Unters^  li. 
73,  69);  8,  Klaproth  (Beltr.,  y.  121): 


1.  Nutaeld,  erysL 

2.  Binneu,      " 

3.  Goraig,       "    hnh. 

4.  01ansthal,/o2. 

BaS     drS 
99.37       — 
87-79      9-07 
88-48     16*12 
86-00      6-76 
83*10      110 

93*66 

92-76       

85*25       

CaS 

6-12 

8-58 
2*00 
6-00 

9e     Si,SlO,Bit 
012       

2-83     

0-25      0-89     

6-76     

188       

=99  49  Stromeyer. 

=98*15  Waltershausen. 

=99-74  Bammelsberg. 

0*37=98*87  Jordan. 
— =99-74  Heidingsfold. 

a  Kongsberg^  Hq^aiUe 

7.  Andrarum,        " 

8.  "               " 

0*87                 2-00 

1-50       2-00 

5'OOXll-OO    0*50 

John, 
1-26  John. 
2-25  (loss  ind.)  Klaproth. 

a.  of  anal.  2=8*977 ;  4^  4*4888. 

In  pure  colorless  crystals  from  Silbadi,  of  G.= 4*4864  (Bose),  Bammelsberg  found  no  impurities 
except  a  trace  of  strontian  (Min.  Oh.,  259).  Freiesleben  found  8  p.  a  of  silica  in  a  yariety  from 
Nassau. 

AQamorpkUef  according  to  Gemgross,  contains  1*9  p.  a  of  sulphato  of  lime  as  impurity,  but  yon 
Hauer  found  none  (Jahrb.  G.  Beichs.,  1853,  152). 

P3rr.,  etc. — ^B.B.  decrepitates  and  fhses  at  8,  coloring  the  flame  yellowish-green ;  the  fused 
mass  reacts  alkaline  with  test  paper.  On  charcoal  reduced  to  a  sulphid.  With  soda  gives  at 
first  a  dear  pearl,  but  on  continued  blowing  yields  a  hepatic  mass,  which  spreads  out  and  soaks 
into  the  ooal  If  a  portion  of  this  mass  bo  removed,  placed  on  a  clean  silver  surface,  and  mois- 
tened, it  gives  a  black  spot  of  sulphid  of  silver.  Should  the  barite  contain  sulphate  of  lime,  this 
will  not  be  absorbed  by  the  coal  when  treated  in  powder  with  soda.    Insolnble  in  adds 

Obs. — Oocurs  commonly  ui  connection  with  beds  or  veins  of  metallic  ores,  as  part  of  the  gangne 
of  the  ore.  It  is  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins,  and  often 
in  crystals  along  with  caldte  and  celestite. 

At  Duftou,  in  Westmoreland,  England,  laige  transparent  crystals  occur,  sometimes  of  gigantic 
dimenidons;  some  were  found  lying  in  the  mud  at  the  bottom  of  a  cavern,  and  one  weighed  lOu 
lbs.  Other  English  localities  exist  in  Cornwall,  near  Liskeard,  etc.,  in  Cumberland  and  Lanca- 
shire, in  Derbyshire,  Staffordshire,  eta;  fine  stalactitic  at  Kewhaven  in  Derbyshire;  in  Scotland, 
in  Argyleshire,  at  Strontian ;  in  Perthshire,  of  a  bright  yellow  color  at  Ballindean ;  at  the  Cumber- 
land lead  mine;  in  Ireland,  in  thick  veins  in  old  red  sandstone,  at  Ballynasoreen  in  Londimdeny. 

The  septaria  of  Durham,  England,  which  are  cut  and  polished  for  tables,  eta,  have  the  veinings 
lined  with  brown  heavy  spar,  addmg  much  to  their  beauty.  Some  of  the  most  important  European 
localities  are  at  Felsobanya  and  Eremnitz,  at  Freiberg,  liarienberg,  dansthal,  Przibram,  and  at 
Boya  and  Boure  in  Auvergne. 

In  the  United  States,  in  K,  ffamp.^  at  Piermont  In  Mass^  at  Hatfield  and  Leverett  In  Omm., 
at  Cheshire,  large  crystals,  sometimes  transparent  (f  506,  and  simpler  forms),  intersecting  in  veins 
red  sandstone  with  vitreous  copper  and  green  malachite;  at  Berlin,  Farmington,  and  Southington. 
In  K  Torky  at  Pillar  Point,  opposite  Sackett's  Harbor,  massive.  2-8  ft  thick,  in  compact  lime- 
stone, affording  large  slabs,  beautiful  when  polished;  at  Scoharie,  a  fibrous  variety  with  caldte, 
the  two  often  medianically  mmgled ;  in  St.  Lawrence  Co.,  fine  tabular  crystals  in  De  Kalb,  at 
Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the  farm  of  J.  ICorse,  in  Gouvemeur, 
with  caldte  and  hematite,  and  on  the  banks  of  Laidlaw  lake  in  Bessie;  the  crested  varie^  at 
Hammond,  with  crystals  of  pyrite;  at  Wolcott,  Wayne  Co.,  near  the  stratum  of  lentioolar  iron 
ore,  and  on  the  a  side  of  the  Mohawk,  opposite  Littie  Falls.  In  Penn.,  in  crystals  at  PerkiomeD 
lead  mine.  In  Virginia,  at  Eldridge*s  gold  mine  in  Budringham  Co.  (fig.  507);  3  m.  aW.  from 
Lexington,  in  Bockbridge  Co.;  a  beautiful  white  variety  on  the  plantation  of  J.  Hord,  Esq., 
Fauquier  Co.  In  Kentucky,  near  Paris,  in  a  large  vein.  In  3%An.,  on  Brown's  Greek ;  at  Haysboro' 
near  Nashville;  in  large  veins  m  sandstone  on  the  W.  end  of  L  Boyale,  L.  Superior,  and  on  Spai 
Id.,  K.  shore,  one  vein  (containing  also  caldte)  14  ft.  wide^  sometimes  in  oiTStals;  in  trap  of  JS 
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Whore,  Yeins  iramoroufl.  In  OanadOt  a  vela  27  in.  wide  at  Landsdowa,  aflbrding  fine  crystals 
In  fine  crystals  near  Fort  Wallace,  New  Mexioa 

The  white  yarieties  of  barite  are  ground  up  and  emplojed  as  a  white  painty  either  abno  or 
nixed  with  white  lead. 

For  recent  papers  on  cryst,  see  Dauber,  L  a;  Pfaff,  Fogg.,  di.  464;  Hessonberg,  Min.  Not,  iiL 
and  iv.  Abo^e,  the  deayage  prism  is  made  the  yertical  f,  as  done  by  Phillips.  Brooke  and  Miller, 
and  many  other  authors,  this  position  giying  the  simplest  symbols.  Nauroaun  makes  this  prism 
the  dome  1-i,  and  i4  the  basal  plane  0,  while  0  aboyo  is  his  «-i  The  pUmes  following  the  order 
on  page  616,  are,  in  Naumann*s  position,  as  follows :  *-{;  **  yertical,''  1-i^  i-i,  0,  f-i,  2-t,  4-1,  f^i,  ^-t, 
H;  "macrodomes,"^,  i-6,  *-6,  ii,  i-S,  i-2,  /,  t'-};  "brachydomes,"  8-1,  2-i,  H  ^^'^  "octahe- 
drons," 8-^.  6-6,  5-5,  4-4,  3-3,  2-2,  H,  1;  2,  3-|;  2-j^  1-2,  )-2. 

Named  from  0dj>os,  weighi^  or  /?a^»f,  heavy, 

Alt. — Heavy  Spar  occurs  altered  to  caldte,  spathic  iron,  oerussite,  quarts,  limouite,  red  iron 
on^  pyiite,  psUomelane,  gothite. 

631.  OSLGSTiTU.  Fasriger  Sohwerspath  [=Fibrou8  Heayy  Spar]  (fir.  Fnmkstown,  Pa.) 
Se^tg^  Beschr.  Nordamer.  Foss.,  12,  Leipe.,  1791.  Schwefelsaurer  Stroutianit  aus  Pennsyl- 
yanien  £Zapr.,  Beitr.,  IL  92,  1797.  Strontiane  sul&t^  (fir.  Sicily)  (after  Vauquelin's  anal)  DcHo- 
mictt,  J.  de  Phys.,  xlyL  203,  1798  (disa  by  D.  m  S.  m  1781)u  Ccslestin  Wem^  Wlil  Sysi,  1798; 
Xena^  Min.,  238,  1800;  Karsf.,  Tab.,  64^  96,  1808.  Sicilianite  Lena,  Min.,  238,  1800.  SchutiU 
Chrhardf  G,  KdinL,  Tab.,  36,  76,  1800.  Zolestm  c(her  Otrm.  OrOiogr, 
Barytosulphate  of  Strontian  Thom^  Min.,  I  111,  1889. 

Orthorhombic.    /A  7=104^  2'  (103**  30'~104^  300,  O  A  l-irrilSl**  19^ ; 
a\h\  0=1-6432  : 1  :  1*2807.     Observed  planes  :  0 ;  vertical,  t-l,  /,  i-i,  i-2, 


O  A  f  ?=157^  38'  O  A  1-?=127**  66'  1  A  1,  brach.,=89^  26 

(9Afi=140  35      '  0  A  1-5=123  17  1  A  1,  basal, =128  44 

O  A  f4=129  3  0^  1-5=125  38  i-S  A  1-8=114  44 

O  A  i=152  29  0^  1-4=126  85  H  A  H  top,=101  11 

O  A  1=115  38  1  A  1,  inac.,=112  35  U  A  14,  top,=75  52. 
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Oleavage:  (9 perfect;  /dbtinct;  i^less  distinct    Also  fibrous  and  radi- 
ated; sometimes  globular;  occasionally  granular. 

H.=8-3-5.  (J.=3-92-3-976 ;  3-9593,  crystals,  Beudant;  3-973^  ft. 
Tharand,  Breith. ;  3*96,  fr.  Kington,  Hunt.  Lustre  vitreous,  sometimes 
inclining  to  pearly.  Streak  white.  Color  white,  often  faint  bluish,  and 
sometimes  reddish.  Transparent— sub  translucent  Fracture  imperfectly 
conchoidal — ^uneven.    Very  brittle.    Trichroism  sometimes  very  aistinct 
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dr 

Ba 

Ca 

1.  FrankstowD,  Pa. 

42 

68 

^^ 

— 

2.  Sicay 

46 

64 

— - 

3.      " 

4307 

66*36 

— . 

4.  Bomburg 

42*95 

66*26 

—— 

..^ 

5. 

43-76 

64*78 

— . 

1-41 

&  Suntel,  Hanorer 

42*74 

66*18 

0-86 

0*31 

1.  Dehreelf,    " 

42-94 

66*01 

0*64 

— — 

8.  Fassa 

40-85 

51*98 

1-28 

— 

9.  lachl 

4»*82 

65*96 

LO.  ErfUrt 

48*68 

63*:;9 

0-51 

1*26 

▼ar«— 1.  Ordinanf,  (a)  In  crystals.  The  angle  /  A  /  Tanas  mndh,  anl  pnbMr  in  pan 
In  consequence  of  the  presence  of  some  baryta  or  lime.  It  was  made  by  Hauy  104  48',  bnl 
with  the  common  goniometer;  by  Kupffer,  104**  20';  by  Phillips,  104**;  by  Mdhs,  103"*  68';  by 
Websky,  in  an  elaborate  paper  on  crystals  from  Fschow  in  Upper  Silesia  (ZS.  G.,  iz.  303),  lti3*  32', 
and  he  suggests  therefore  that  this  mineral  may  contain  Ume  or  baryta;  by  Daaber,  in  yeiy  eza<^ 
measurements  of  Sicily  crystals  (Fogg.,  criiL  4471  104°  4'  24"  to  104^  7'  14",  with  the  dedaoed 
mean  104°  6'  34" ;  and  for  the  dome  H  76°  45'  43^' ;  by  Koksdharof  (^n.  BussL,  ▼.  8)  from  Sicily 
orystals,  104°  3'  46  \  0  A  ^i=140°  86',  his  caloolnted  resulto  being  104°  8'  50"  and  140°  36'. 

(6)  Fibrous,  either  parallel  or  radiated,  (c)  Lamellar;  of  rare  oocurrenoa  {d)  Granular,  (e) 
Concretionary.    (/)  Earthy ;  impure  usually  with  carbonate  of  lime  or  day. 

2.  CaldoceiestUe.    Containing  much  lime. 

3.  BarytocelesiUe,  or  Baryto-sulphate  of  strontia  of  Thomson,  from  Dmmmond  L,  L.  Erie,  con- 
tains much  baryta.  Hugard  gives  for  /A  /  in  this  Dmmmond  L  yariefy  108^"*,  an  angle  inter- 
mediate between  that  of  barite  and  celestite  (see  below). 

Oomp.— dr §=Sulphurio acid 43*6,  strontia  56*4=10(1.  Analyses:  1,  Klaproth Q.  c.);  2,  Vanqne- 
lin(L  c);  8,  4,  6,  7,  Stromeyer  (Untors.,  203);  6,  Maddrell  (BaomL  Min.  Ch.,  260);  8,  R.  Brandei 
(Sohw.  J.,  zzL  177);  9,  r.  Hauor  (Jahrb  Q.  Beiohs.,  iy.  397);  10,  Sohmid  (Ppggn  ci^  ^7): 

9e 

— =100  Klaproth. 
— =100  Vauquelin. 

0-03,  OaC  0-09.  j^  0*18=99-72  Stromeyec. 
0*03,  M  0-06,  CaC  010,  fi,  Bit  0-10=90-49  8 
— =99-90  MaddrelL 
0-04,  OaC  0  02,  ^  0-06=99-20  Stromeyer 
0*66,  Si  0*11,  £[  0*25=99-68  Stromeyer. 
0'6U,  Si  100,  Oa,  5,  C  1*88=97-84  BrandM. 
— ^,^0-41=10019  Hauer. 
0*28=99*12  Schmid. 

Wicke  found  in  celestite  from  a  stratum  of  day  near  Wassel— the  ealdoeeUstiRe  {AttStu  d. 
Pharm^  diL  32)— Sr  5  91-464,  Oa  S  8  813,  tB  0*008=99*780;  a=4-020.  It  may  be  only  a 
mixture. 

Thomson  g^yes  for  the  composition  of  the  Dmmmond  I.  o&lestXtb—baryiooelesUie  (L  a) — ^§  40*20, 
Sr  85*72,  Ba  23*06,  fe  0*69,  j^  0-72=100*29,  and  6.=3'921.  But  his  analysis  needs  confirma- 
tion. The  celestite  of  Kingston,  C.  W.,  which  Thomson  ranks  with  that  of  Dmmmond  I.,  is  pure 
celestite  according  to  T.  S.  Hunt;  it  has  G.=3*96.  In  the  radiated  mineral  from  Norten,  fian- 
oyer,  Turner  found  (Ed.  Phil.  J.,  ii  829)  Sr§  7821,  BaS  20-41=98-62;  and  Griiner  (Gilb.  Ann., 
Ix.  72)  SrS  73*U0,  BaS  26*17,  who  analyzed  crystals  of  a  bluish  milk-white  color,  haying  G.= 
3*9506. 

Wittstem  finds  that  the  bine  color  of  the  odestftte  of  Jena  is  due  to  a  trace  of  a  phosphate  of 
iron. 

Pyr^  etc. — B.B.  frequently  decrepitates,  fuses  at  3  to  a  white  pearl,  coloring  the  flame  stron- 
tia-red;  the  fUsed  mass  reacts  alkaline.  On  charcoal  fUses,  and  in  RF.  is  conyerted  irto  a  diffi- 
cultly Aisible  hepatic  mass;  this  treated  with  muriatic  add  and  alcohol  gives  an  inienfelj  red 
flame.    With  soda  on  charcoal  reacts  like  barite.    Insoluble  in  adds. 

Obs. — Celestite  is  usually  associated  with  limestone,  or  sandstone  of  SQnrian,  Deyouian,  Juras- 
sic, and  other  geological  formations.  Occurs  also  in  beds  of  gypsum,  rode  salt|  and  day;  and 
with  sulphur  in  some  volcanic  regions. 

Sicily,  at  Girgenti  and  elsewhere,  afibrds  splendid  groups  of  crystals  along  with  sulphur  and 
gypsum.  B^e  specimens  are  met  with  at  Bex  in  Switserland,  and  Conil  in  Spain ;  at  Dombnrg^ 
near  Jena,  fibrous  and  bluish;  in  the  department  of  the  Gkronne,  France;  in  the  Tyrol;  Bec»- 
banya,  Hungary;  at  Norton,  in  Hanoyer;  in  rock  salt,  at  Isdil,  Austria.  Also  fonnd  at  Aust 
Ferry,  near  Bristol;  in  trap  rocks  near  Tantallan,  in  East  Lothian;  at  the  Oalton  HiU,  Bdinburgh; 
near  Knaresborough,  in  Yorkshire ;  at  Popayan,  New  Grenada. 

Specimens,  finely  crystallized,  of  a  bluish  tin^  are  found  in  the  Trenton  limestone  about  Lake 
Huron,  particularly  on  Strontian  Island,  and  at  Kingston  in  Canada;  Ghaumont  Bay,  Schoharie, 
and  Lockport,  N.  Y.,  have  afforded  good  specimens ;  also  the  Bossie  lead  mine ;  Depauyille  and 
Stark  (farm  of  James  Goill),  N.  Y.  A  blue  fibrous  cdestite  occurs  near  Frankstofm,  Logan's  Tal- 
ley,  Huntington  Co.,  Penn.,  associated  withpearl  spar  and  anhydrite,  and  this  was  the  odestiie 
taken  to  Europe  by  Schiits,  and  named  by  weme:  after  an  analysis  by  Klaproth. 

The  dnrk  blue  fibrous  celestite  of  Jena  is  peculiarly  trichroic ;  and  its  color  also  yaries  with 
the  angle  between  the  prindpal  deayage  and  the  direction  of  the  fibres;  the  ocdor  with  the  an|^ 
86V dark  blue;  67%  sky  blue;  46*,  p^  blue  (Sdimid,  Fogg.,  cxz.  637). 

Named  from  ocdestis,  eetestial,  in  allusion  to  the  £diit  shade  of  bine  often  proem^  hj  Iht 
tolnerai. 
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Arti£-*Obtained  in  OTttals  at  a  ten^iatne  of  800*  a  fhmi  solution  in  water  (Dr.  SuIUtbd) 
in  lamellar  laTStala  hj  ftuing  a  miztiue  of  gypsum  and  common  aalti  and  treating  with  watet 
A.  Gagea. 

632.  ANHTDRTTB.  Muriazit,  Saluaurer  Kalk  (fr.  Hall,  TyroIX  Abbi  Ft>da,  Fichtel'8  Min.  Auf. 
a&tae,  Wien,  1794^  228.  Wurfelspath  WenL,  1800,  Ludwig's  lOn.,  I  51,  166, 1808=Gube  Spar. 
Soudenmriat^g7P0ifdre(of  HaII)(fh>mE]apr.anaLinBeitr.,l807, 1796)A,Tr.,iil801.  Chauz 
snUiftt^  anliTdre  (fr.  Bex)  Vauq.,  H^  Tr.,  iv.  180L  Anhydrit  Wmi^  180:t,  Ludw.,  ii  212, 180f 
Wurielg3rp8  Ludmih  ^  ^^^*  Anhydrous  Sulphate  of  Lime,  Anhydrous  Gypsum.  K^arstenit 
Haxum.,  Handb.,  880,  1813. 

Oekrosstein  (fr.  Booihnia  and  Wielicaka)  WertL  \  Tripe  Stone  Engl ;  Pierre  de  tripes  Fr.  ;= 
Anbydrit  Klapr^  Beitr.,  ir.  231, 1807.  Pierre  de  Vulpino ;  Marmor  Bardiglio  di  Bergamo ;  Bar< 
Qurax  snlfaUe  quartzifbe  Vavq^  JZ,  Tr.,  ir.  251,  1801;  Silioeous  Anhydrous  Gyp- 
Kiesolgype,  Yulpinit,  Ludwig^  Vl  170,  1804. 
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Orthorhombic  /A  7=100^  30',  0  A  1-»=127*  19'\  a:h:  c=l'3122  : 
1  :  1*2024.  Obseryed  planes :  0 ;  vertical,  /,  i4,  i-(,  if,  i^,  t>f ;  domeB, 
14,  |4 ;  octahedral,  o,  n,/. 

O  A  1-5=132^  30' 
0  A  ft=110  8 
14  A  14,  top,=85 


f4A*4,  top,=40  16 

JjAf,  ov.  i^,=122 

i4Ai-|=143  12 

i-l  A  i-;=77  26 

i4  A  i-f,  ov.  *4,=102  84 

*Ai4=135  36 


'1^ 
'^^ 
"^s 


Stassftirt 


Aussee. 


14  A/=153  60  irlh  n-143^  37'         w  A  o=124**  10' 

Fig.  611  view  of  front  side  of  a  thick,  rectangular,  somewhat  tabular 
crystal,  having  a  zone  of  planes  between  i4  and  each  14,  or  the  correspond- 
ing edge.  Cleavage :  i-i  very  perfect ;  i4  also  perfect ;  0  somewhat  less 
BO.  Also  fibrous,  lamellar,  granular,  and  sometimes  impalpable.  The 
lamellar  and  columnar  varieties  often  curved  or  contorted. 

H.  =  3  -  3'5.  G.  =  2-899-2-985 ;  2-956,  Aussee  ;  2-986,  Sta^furt. 
Lustre:  i4  and  irl  somewhat  pearly;  0  vitreous;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  grayish,  bluish,  or 
reddish  tinge;  also  brick-red.  Streak  grayish- white.  Fracture  uneven; 
of  finely  lamellar  and  fibrous  varieties,  splintery.  Optic-axial  plane  paral- 
lel to  »-*,  or  plane  of  most  perfect  cleavage;  bisectrix  normal  to  0\ 
Grailich. 

Var.— 1.  (Mmory.  (a)  Otystanised ;  oleaTable  in  its  three  redtongolar  directions,  (h)  Fibrous ; 
either  perallel,  or  radiated  or  plumose,  (c)  Fine  granular,  (i)  Scaly  granular.  VvipinUe  is  a  scaly 
girannlar  kind  from  Vulpino  in  Lombardy ;  it  is  cut  and  polished  for  ornamental  purposes.  It 
does  not  ordinarQy  contain  more  silica  than  common  anhydrite.  A  kind  in  oootorted  ooncretionaiy 
ficffms  is  the  tripestone  (CMbrossfetn). 

3.  Fgeudomarphous  ;  in  cubes  after  rock  salt 

Comp^-Oa  3=Lisia41'2,  sulphnrio  acid  68*8=;100.  Analyses:  1,  dapioth (Beitr^  ir.  S24) 
S-4.  Stromeyer  (£kdiw.  J^  ady.  876);  6,  G.  W.  a  Fnohs  (B.  H.  Ztg.,  xiL  198): 


LBul^ 


S        Si       0       9e       Oa       £[      Bit 

69*78    0-26     010    4806     =103*19  Elaproth. 

erfSf.    66*80    0-28    0*09    0*25    40*68    2-91    0*04=:  100  Stromeyeil 
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8.  Vtdpmkf  cottrm         66*77  0  26  0*03  41*40  0-04=99*40  Stramejer. 

4.  •»       fine  68*01  0-09  41-70  0*07=99*86  Stromeyer. 

6.  Stassfurt,  crysL  6886  40-21  0*66=99*72  Fadu. 

Yauqaelin  made  the  Tulpinite  to  contain  8  p.  a  of  silica  (and  hence  the  name  tOioeoaa  anhydrite]; 
which  the  later  analyses  do  not  sustain. 

P3rr^  eto.~B.B.  fVises  at  8,  coloring  the  flame  reddish-yellow,  and  yielding  an  enamel-like  bead 
which  reacts  alkaline.  On  dharooal  in  R.F.  reduced  to  a  solphid;  with  soda  does  not  ftise  to  a 
dear  globule,  and  is  not  absorbed  by  the  coal  like  barite;  is,  however,  decomposed,  and  yields  a 
mass  which  blackens  eilrer ;  with  fluorite  fuses  to  a  clear  pearl,  which  is  enamel-white  on  cooling, 
and  by  long  blowing  swells  up  and  becomes  invisible.    Soluble  in  muriatic  add. 

One  hundred  parts  of  water,  at  18-75''  0.,  dissolve  0*2  part  of  anhydrite. 

Obs. — Occurs  in  rocks  of  various  ages,  especially  in  limestone  strata,  and  often  the  same  that 
contain  ordinary  gypsum,  and  also  very  commonly  in  beds  of  rode  salt  It  was  ilrst  discovered 
at  the  salt  mine  near  Hall  in  Tyrol,  by  Abb6  Poda ;  and  next  that  of  Bex,  Switaeiiand.  Other 
localities  are  at  Aussee,  both  crystallised  and  massive,  the  former  sometimes  in  splendid  geodee 
(£  611),  the  latter  brick-red;  at  Sulz  on  the  Neckar,  in  Wurtemberg;  Himmelsbeig,  near  BfeU; 
Bleiberg  in  Canuthia;  Liineburg,  Hanover;  Lauterberg  in  the  Harz;  Eapnik  in  Hungary;  Isdil 
in  Upper  Austria;  Aussee  in  Styria;  Berohtesgaden  in  Bavaria ;  at  Bientlial  and  elsewhere  in 
the  Alps,  crystals,  or  their  cavities,  within  quartz  crystals ;  Stas^fiirt,  in  fine  crystals. 

In  the  U.  States,  at  Lodcport,  N.  Y.,  fine  blue,  in  geodes  of  black  limestone,  accompanied  with 
crystals  of  caldte  and  gypsum.  In  Nova  Scotia  it  forms  extensive  beds  at  ihe  estuary  of  the 
Avon  and  the  St  Croix  rivers,  also  near  the  Five  Islands  and  elsewhere,  associated  with  gypsum, 
in  the  Carboniferous  formation. 

A  crystal  from  Hall,  figured  by  Haiiy,  was  a  stout  rectangular  prism,  with  planes  J  on  the 
lateral  edges,  giving  i-iA/=140*'  4',  whence  /a  7=100''  8'.  The  StassfVirt  ctystals  (t  610, 
Bliun,  Jahrb.  2&i.  1865,  601)  have  neariy  the  ordinary  forms  of  barite,  and  approximate  to  them 
in  angles.  Schrauf  makes  the  angle  over  i-i  of  an  occurring  vertical  prism  (Fogg.,  cxviL  660, 1862) 
I'iO**,  and  V.  Rath  (Ber.  nied.  Qes.  Bonn,  201,  1862)  121''  24'.  Blum  states  that  the  prism  /  is 
the  most  common ;  it  is  vertically  striated,  and  these  striations  are  formed  of  planes  of  the  other 
vertical  prisms  measured  by  him ;  measurements  only  approximations.  Schrauf  and  Blum  make 
the  angle  14  A  l.{=86*';  Fuchs  (B.  H.  Ztg.,  xxi.  198),  84^";  and  v.  Rath,  84*'  84'.  In  fig.  511 
the  plane  o  is  in  the  same  vertical  zone  with  « ;  and  if  o  is  made  the  plane  1  (as  done  by  Brooke 
and  Miller),  n  is  2-2,  and/ 3-3.  B.  and  M.  obtained  in  their  measurements  for  i-i  on/,  n,  a,  158* 
14',  148**  41',  and  123**  31'  (PhiL  Mag.,  III.  19,  178);  and  Grailich  and  Lang,  for  the  same  (Ber. 
Ak.  Wien,  xxviL  25^  163''  50',  143**  87',  124**  10'.  The  latter  give  for  their  caksulated  xesolts, 
163*  18i',  142°  59i',  128*  82V.  The  prism  i-i,  which  has  the  angle  102*  84',  may  be  that  homo- 
logous with  /of  barite;  in  tMs  case  the  brachydiagonal  above  would  be  the  macrodiagonaL 

Alt. — ^Absorbs  moisture  and  changes  to  gypsum.  Extensive  beds  are  scoaetimes  thus  altered 
in  part  or  throughout,  as  at  Bex,  in  Switzerland,  where,  by  digging  down  60  to  100  ft,  the 
unaltered  anhydrite  may  be  found.  Sometimes  specimens  of  anhydrite  are  altered  between  the 
folia  or  over  the  exterior.    Also  altered  to  quartz  and  siderite. 

633.  ANOLBSrm.  Tltriol  de  Flomb  Mmnet,  Syst  Min.,  871, 1779.  Plumbum  addo  vitridioo 
mineralisatum  Bergm^  Sciagr.,  116,  1782.  Lead  mineralized  by  vitriolic  add  WWuring,  TrL 
Bergm.  Sdagr.,  1788.  Lead  mineralized  by  vitriolic  add  and  iron  (on  L  Angleeea  ''in  immense 
quantities'')  WUhermgj  ib.  Vitriol  de  Flomb  (fir.  Andalusia)  l^rtmst,  J.  de  Phya.,  xxx.  394^ 
1787.  Bleiglas  (fr.  the  Harz)  LanuSj  Beob.  Hansgeb.|  il  366,  1789.  Nat  Bleivitriol  fMte, 
Tab.,  24,  1791.  Lead  Titriol,  Sulphate  of  Lead.  Yitriolbleierz  Cferm,  Flomb  sulfiit^  Dr. 
Anglesite  BeudL,  Tr.,  ii.  469,  1882.  Sardinian  BnWL,  B.  H.  Ztg.,  zxiv.  820,  1866^  xxv.  194^ 
1866. 

Orthorhombic.  7  A  7=103^  43i';  0  A  1-1=121^  20f,  Kokscharof; 
a:h:  c=l-64223  : 1  : 1-273634.  Obseryed  planes :  0 ;  vertical,  7,  ii,  i-t, 
i-a,  i-iy  i-|>  ^S,  *-*,  H> ;  domes,  i-t,  f^;  H>  H>  !-*>  8-t;  octahedral,  |^,  ^ 
h  i,  1>  2;  H,  1-2 ;  2^, ;  H,  f  2,  H  2-S,  l-S,  fS ;  14,  M. 

^=140^  37'  0  A  f  1=147'*  11'  O  A  1=115«  S5J' 

U=127  48  0/\  3.i=104  80  OA  ^=188  46 
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9  A  2=108**  28' 
^  A  7=141  62 
I  A  1-2=158  34 
4  A  H=139  23 
4  A  7=188  8 
7a  1-2=163  18 
7  A  i.2=160  88 


7a  1.5=141**  8' 
7a1=154  24J 
7a  2=166  32 
l-J  A  1-5=153  17 
1-t  A  2-4=156  44 
1  A  1-5=151  32 
1  A  H=168  37 


1  A  44=147**  25' 
l-tAHtop,=75  35i 
l-tAl-i,ov.i4,=104  24J 
fiAfi,top,=101  14 
1-2  Ai.2,front,=137  8 
1-5  A  t-5,  ov.  i-J,=115  1 
i4  A  i-5,  ov.  i-i,=134  0 


ftl8 


614 


ffiegeo. 


[[/rystalB  Bometimes  tabular ;  often  oblong  prismatic,  and  in  the  direction 
>f  either  of  the  axes ;  as  the  vertical  axis  in  f.  515 ;  the  macrodiagonal  in 
*.  512,  516 ;  the  brachvdiagonal  in  f.  513 ;  also  tliick  and  short,  as  in  f.  514 ; 
dso  sometimes  in  octaliedral  forms,  more  or  less  modified,  made  principally 
)f  planes  1-2,  as  in  f.  517;  or  of  planes  1 ;  or  1-i,  or  l-J.  Cleavage:  Y,  Oy 
Dut  interrupted.  The  ]planes  y  and  i-*  often  vertically  striated,  and  ^ 
lorizontally.  Also  massive,  granular,  or  hardly  so.  Sometimes  stalactitic 
H,=2-75-3.  G'.=612-6-89;  6-35,  PhenixviUe,  Smith.  Lustre  highly 
adamantine  in  some  specimens,  in  others  inclining  to  resinous  and  vitreous. 
Dolor  white,  tinged  yellow,  gray,  ^een,  and  sometimes  blue.  Streak 
iiU5olored.     Transparent — opaque.     Fracture  conchoidal.    Very  brittle. 

Oomp«— ^bS=Sulpharic  acid  26'4»  ozyd  of  lead  73'6=10a  Analytes:  1,  2,  Klaproth  (Beitr., 
IL  162);  8,  Stromeyer  (UntetB^  226);  4,  ThonuKm  (lOn ,  L  569);  6»  J.  L.  Smith  (Am.  X  Bd.,  II 
a.  244): 
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1.  Wanlodchead  26*76      70*60  1-26=98-60  KlapiottL 

2.  AnRlesea  24*8        71*0  10         20=98 8  Klaproth. 

a.  Zellerfeld  26-09      72*47  9efi'0*09       0*61,  Mn  0*07 =99-23  Strom. 

4.  LeadhiUs  26*66      7406  0*80=100  ThomsoiL 

6.  Phemxrme         (})  26*69      78*26  ,  §i  0*20= 99-96  SmitiL 

Fyr.,  etc.— B.B.  deoropitatefl,  fases  in  the  flame  of  a  candle  (F.=1'6^.  On  oharooal  in  0.F 
fiuefl  to  a  dear  pearl,  which  on  cooling  becomes  milk-white;  id  B.F.  is  reauoed  with  efienreaoeiioc 
to  metallic  lead.  With  soda  on  charcoal  in  B.F.  givoR  metallic  lead,  and  the  soda  is  absorbed  by 
the  coal :  when  the  surface  of  the  coal  is  removed  and  placed  on  bright  silver  and  moistened  wilh 
water  it  tarnishes  the  metal  black.  Difficultly  soluble  in  nitric  add.  Soluble  in  citrate  of  ammo- 
nia (J.  L  Smith).  Soluble  in  22,816  parts  of  water  of  11°  0  (Frosenius).  Soluble  1  part  in  30,062 
of  water  (BodwellX 

Obi. — ^This  ore  of  lead  was  first  observed  by  Monnet  as  a  result  of  the  decomposition  of  gde- 
nite,  and  it  is  often  found  in  its  cavities.  At  Ttftadhills  it  occurred,  occupying  the  cubical  cavities 
of  galenite,  or  disposed  on  the  surface  of  the  ore;  and  this  locality,  and  also  that  of  Wanlodc- 
heid,  formerly  afforded  large  and  beautiM  crystals,  some  transparent  and  several  inches  id 
diameter.  First  found  in  England  at  Parrs  mine  in  Angleaea.  Occurs  also  at  Melanoweth  in 
Cornwall ;  in  Derbyshire  and  in  Cumberland  in  crystals ;  Claustha],  Zellerfeld,  and  Giopenbach,  in 
the  Harz;  near  Siegen  in  Prussia;  Schapbaoh  in  the  Black  Forest,  Badenweiler  in  Breisgau; 
and  in  Sardinia  in  small  but  perfect  transparent  crystals;  Fondon  i^  G-ranada;  massive  in 
Siberia,  Andalusia,  Alston  Moor  in  •Cumberland;  in  Australia,  whence  it  is  exported  by  the  too 
to  England. 

In  the  United  States  it  occurs  m  large  crystals  at  Wheatley's  mme,  Phenizville,  Pa.  (f.  618, 613, 
614);  less  well  crystallized  in  Missouri  lead  mines;  at  the  lead  mine  of  Southampton,  Mass. ;  «t 
Bossie,  N.  T. ;  with  galenite  at  the  Walton  gold  mine,  Louisia  Co.,  Ya. 

Named  from  the  locality,  Anglesea,  where  it  was  first  found  by  Dr.  Withering. 

For  recent  papers  on  cryst.,  Kokscharof,  Min.  BussL,  i.  34,  ii.  167,  ill  243,  elaborate ;  v.  Lang^ 
Ber.  Ak.  Wien,  very  elaborate ;  Zepharovich,  Ber.  Ak.  Wien,  y.  I  869. 

Sardinian  is  distorted  anglesite  from  Monteponi  in  Sardinia,  with  which  Richter  found  it  to 
agree  m  composition ;  G.=6*380— 6*892 ;  H.=3— 3*6 ;  white  and  like  anglesite  in  lustre.  Breit- 
haupt  makes  it  hemidomatic  (monodlnic  or  hemihedral);  andfonnd  for  the  fundamental  prism  the 
angle  10  r  62' ;  and  says  that  the  bisectrix  of  the  optical  angle  is  normal  to  a  plane  truncating 
an  edge  of  the  fundamental  prism,  and  not  to  the  base  as  in  anglesite.  The  optical  fact  stated 
shows  that  the  prism  is  normally  orthometric ;  and  if  the  plane  referred  to  be  made  the  base 
(or  plane  0)  then  the  mineral  agrees  with  anglesite,  both  crystallographically  and  optically.  The 
Bo-C)Bdled  fundamental  prism  is  prism  i-i  of  anglesite,  whidi  has  the  angle,  as  above  given,  101* 
14'.    The  form  approaches  fig.  616  above. 

Alt-^Anglesite  occurs  altered  to  cerussite  (^b  C) :  also  to  a  hydrous  anglesite,  according  to 
Breith. 

684.  ZINK08ITK    Zinkosit  BreiOk,  B.  H.  Ztg.,  zi.  100,  1862.    Anhydrous  Sulphate  of  Zinc 

According  to  Breithaupt^  this  sulphate  occurs  at  the  mine  of  Barranco  Jaroso  in  the  Sierra 
Almagrera,  ^>ahi,  in  erjrstals  isomorphous  with  anglesite  and  barito.    Doubtful    G.  =4*881. 

536.  LBADHIXjZJTE.  Plomb  carbonate  rhomboidal  JStmm.,  Oat,  p.  843,  1817.  SulphaU^ 
tricarbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  ill  117,  1820.  LeadhiUito  BeudLj  Tr.,  iL  866,  1832. 
Bleisulphotricarbonat,  Temarbleierz,  Weiss.    Psimythit  Gtocher^  Syn.,  266,  1847. 

Orthorhombic.  I A  /=:103^  16^  0  A  1-^=120°  10';  a:b:  c=l-7205  : 
1 :  1*2682.  Observed  planee  as  in  £  518,  with  also  i-Z  replacing  edge 
between  /and  i-l.  Hemihedral  in  /and  some  other  planes ;  hence  mon* 
ocUnic  in  aspect,  or  rhombohedral  when  in  cotnponnd  crystals. 


0  A  f*=150^  10'  a  A  f^=:166^  27'        «  A  /=128**  SS" 

O  A  4=126  11  a  A  |.J=128  14  a  A  i-2=lll  86 

1%  A  |4=119  60  «  A  J=lll  30  a  A  i4=90 
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Cleavage :  W  veiy  perfect ;  i^  traces.  Tmtiiis,  f.  520, 
521  (drawn  with  w  as  top  plane),  consisting  of  3 
crystids ;  composition-face,  \-l  (see  f.  522) ;  also  par- 

H.=2-5. '  G.=6-26-6-44:.  Lnstre  of  «  pearly, 
other  parts  resinous,  somewhat  adamantine.  Color 
white,  passing  into  yellow,  green,  or  gray.  Streak 
uncolored.  Transparent — translucent.  Conchoidal 
fracture  scarcely  obserrable.     Rather  sectile. 

Oomp.— i»b3+3  l^b  0=Staphate  of  lead  27*45,  carbonate  of  lead  72-55=100.     Analyses 
1,  BeneUoB  (Jahreab^  ill  134);  2,  Sfcromejer  (Gel  An&  G6tt,  113,  1825): 

1.  LeadhillB      l^bS  28-7        th  C  710=99-7  BeraeUos. 

2.  **  28-3"  72-7=100  Stromeyep. 

P3rr.  eto.^B3.  IntumeBoes,  (Uses  at  1*5,  and  turns  yellow;  but  white  on  cooling.  Easily 
rednoea  on  charcoal  With  soda  affords  the  reaction  for  sulphuric  acid.  Effervesces  briskly  in 
nitrio  acid,  and  leaves  white  sulphate  of  lead  undissolved. 

Obs. — ^This  ore  has  been  found  at  Loadhills,  with  other  ores  of  lead ;  also  in  crystals  at  Eed 
Gill,  Cumberland,  and  near  Taunton  in  Somersetshire.  Grenada  is  also  stated  to  l)e  a  locality  of 
it,  and  the  island  of  Serpho,  Grecian  Archipelago.  The  crystals  seldom  exceed  an  inch  in  length, 
and  are  commonly  smaller.  Reported  by  0.  IT.  Shepard  (Am.  J.  Set,  XL  xv.  446)  from  Newbefg 
District,  &  C,  but  there  is  some  doubt  as  to  the  locality ;  also  from  the  Morgan  sflver  mine,  Spar- 
tanburg District,  &  a 

Bnx&e  and  Miller,  who  show  that  the  form  of  leadhillite  is  orthorhombic^  make  the  prism  \^  (of 
120**  201  the  fundamental  vertical  prism,  and  appear  to  regard  the  species  as  related  to  aragonite. 
Tho  fact  that  the  twins  are  not  formed  parallel  to  the  faces  of  tiiis  prism  (as  they  should  be  if 
the  prism  ^-i  were  homologous  with  the  aragonite  prism),  and  the  close  approximation  in  angle 
to  auglesite,  shown  above,  besides  other  reasons,  have  led  the  author  to  adopt  the  position  of  Sie 
crystsQs  here  given,  which  exhibits  the  auglesite  relation.  Susannite  (rhombohedral)  and  leadhil- 
lite (orthorhomblc)  are  mutually  dimorphs,  and  so  also  are  dreolite  and  anglesite.  Now  susannite 
and  dreelite  are  nearly  identical  in  angle ;  and  therefore  leadhillite  and  anglesite  must  be  equally 
related.  Since  in  susannite  the  sulphuric  acid  dominates  over  the  carbonic  acid,  and  impresses  on 
the  lead  salt  its  character  (or  the  form  of  the  sulphate),  the  same  should  be  the  case  with  its  cor- 
relate leadhillite — tins  species  being  the  very  same  chemical  compound.  (See  on  this  subjecti 
Am.  J.  Sd^  IL  xviii.).  The  hemihedrism  of  the  species  gives  origin  to  the  peculiar  rhombohe- 
dral aspect  of  the  twins.  The  angles  of  these  twins  are  near  those  of  susannite.  Fig.  1  it 
partly  from  Mohs,  with  other  occurring  planes,  and  is  introduced  to  show  the  relations  of  ths 
planes  hi  the  position  of  tho  orystal  adopted. 

On  crystallisation,  Haidinger,  Ed.  Pha  Trans.,  x.  217 ;  B.  &  M.,  Mhi.,  568. 

630.  OAIiBBONITEL    Cupreous  Sulphato-Garbonate  of  Lead  Broclke^  Bd.  FhiL  J^  QL  117, 
18ia    Oal^doDite  BMdL,  Tr^  iL  867,  1832. 
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,  0  A  l-i=123°  9';a:h:  c^VbSUz  1 : 1-0918. 
Observed  planes  as  in  the  annexed  figureu 

0  A  1-5=125^  29',  0  A  2-i=:108°  5',  0  A  |= 
125°  50',  (^  A  1=115°  43',  /A  i4=132°  30' 

1  A  1,  5yr.,=105°  and  96°  45'.  Cleavage:  / 
and  U  indistinct,  i-i  more  obvious.  CrvBtals 
sometimes  large;  usually  minute;  occasion- 
ally in  divergent  groups. 

H.=2*5— 3.  Q-.=6'4.  Lustre  resinous. 
Color  deep  verdigris-  or  bluish-green  ;  inclin- 
ing to  mountain-green  if  the  crystals  are  deli- 
cate. Streak  greenish-white.  Translucent. 
Fracture  uneven.    Rather  brittle.  • 


Oomp.-^iiIphAt6  of  lead  combined  with  carbonate  of  copper  and  lead.  Analjals  byr  Brooka 
CLc): 

th  S  65-8  l»b  0  82-8  Cu  0  11-4=  100  Brooke, 

oorresponding  nearly  to  8  ^b  S  +  2  ^b  C+du  C,  or  H  Cu  C. 

Pyr.,  eto.^ — ^B.B.  on  charcoal  easily  reduced.  Partially  soluble,  with  a  slight  eflfervescence,  in 
nilric  add,  leaving  a  residue  of  sulphate  of  lead  (Brooke). 

Obs.— Occurs  at  LeadhUls,  Scotland,  accompanying  other  ores  of  lead,  in  crystals  with  linarite : 
at  Bed  Gill  in  Cumberland ;  also  at  Betzbanya  in  Hungary ;  Tanne  in  the  ED&rz.  Said  to  occur 
at  Mine  la  If  otte,  Missouri.    The  above  figure  is  by  Brooke  of  a  Leadhills  crystal. 

637.  DRSBLrrB.    Dr^lite  Dif/Wnov,  Ann.  Gh.  Fhys.,  Ix.  102,  1835.    Dreeit  Cflocker,  Bjtl, 

261,  1847. 

Rhombohedral.  IiAJi=9S^  or  94°.  Cleavage:  rhombohedral,  in 
traces. 

H.=3-5.  G. =3-2— 3-4.  Lustre  pearly ;  splendent  on  a  surface  of  frac- 
ture.    Streak  and  color  white. 

Oomp.~Ca  B + 8  Ba  9.    Analysis  by  DufWnoy  (L  c.) : 

ftaSei^S    daS  U-276    OaOSOS     gi  9-71     Xl  2*405    Ca  1*62    6  2*81=100. 

Obs. — ^In  small  nnmodified  crystals,  disseminated  on  the  surface  and  in  the  cavities  of  ■ 
qnartzose  rock,  at  Beatgeu,  France,  Dept  of  the  Bhone ;  also  at  Badenweiler  (Baden). 

Named  by  Dufr^noy  after  Mr.  do  Dree,  a  liberal  patron  of  science. 

Thomson  has  analyzed  another  compound,  of  the  sulphates  of  baryta  and  lime  (Min.,  L  106), 
ooDsisting  of  71'9  of  the  former  to  28*1  of  the  latter ;  it  was  firom  Harrowgate  in  Yorkshire. 

638.  8X78 ANN  iT±i.    Sulphato-tricarbonate  of  Lead  pi  (fr.  Susanna  mine,  iieadhflls)  Brooktt 
Ed.  K.  PhiL  J.,  iii  117,  188,  1827.    Suzannit  Eaid^  Haudb.,  505,  1845. 
525 


424 


Rhombohedral.  H  A  5=94%  O  A  5=128^  3'; 
fl5=l-1062.  Observed  planes :  -2,  (9,  i,  2, 4,  -1-4. 
0  A  2=111°  13',  0  A  4=101°  30',  2  A  2=72°  30'. 
Cleavage :  0  easily  obtained. 

H.=2'5.  G.=6'5— 6-55.  Lustre  resinoiis — 
adamantine.  Color  white,  creen,  jellow,  brown- 
ish-black.    Streak  uncolorea. 

Ck>inp«— Same  as  for  leadhiUite.    Analysis  by  Brooke  (L  a) 
Sulphate  of  lead  27*5,  carbonate  of  lead  72*5. 
Orystals  from  Nertschinsk,  analjned  bj  Kotschuboji  haTing  Ck 
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=6*526 — 6*55,  tod  therefore  probably  suaannite  rather  than  leadhiUitOi  afforded  him  (Koksdi. 
Mln.  RuasL,  76,  1868)  l»b8  2705,  Pb  0  74-26=10l-31 ;  and  l»bS  26  91,  IfbC  72-87=99-78. 

Olsa. — ^In  attached  crystals  at  the  Susanna  mine,  Leadhills  in  Scot^ud ,  at  Moldawa  in  Hun- 
gary ;  Nertschmsk  in  Siberia  Formerly  referred  to  leadhillite,  the  compound  crystals  of  which 
It  resemUes. 

The  rhombohedron  B  of  snaaunite,  aa  it  is  aasomed  by  Haidinger,  equals  yery  nearly  -2  of  dree- 
lite,  -which  it  is  here  made. 

639.  CONNHLUTE.  Oopper  Ore  of  an  amre  blue  color,  composed  of  needle  crystals  (ftr. 
Wheal  Proridenoe)  RcMeig\  Brit  lOn.,  iL  18,  pL  12,  fl  1, 6, 1802.  Snlphato-dbloride  of  Coppef 
CkmnOt  Bep.  Brit  Assoo,  1847.    Oonnellite  Ddna,  Min.,  528,  1850. 

Hexagonal.    0  A  1=126°  50' ;  a=l-1562.  Observed  planes  "» 

as  in  the  annexed  figore.  From  the  measurements  of  Maske- 
lyne,  to=-y-W"  Crystals  slender,  or  acicular ;  like  f.  526 ;  and 
also  hexagonal  prisms  (i-2),  with  the  pyramid  1. 


1  A  1,  ov.  6ummit,=73'*  40' 

1  A  7=143  10 

1  A  1,  adj.,=132  50 

1  A  1-2=133  53 

to  A  t/?'=163  50 


w  Aw" =137'' 
w  A  1-2=156  2 
w  A  7=166  54 
t/7Al=152  37 
7  A  1-2=150 


10' 


Lustre  vitreous.    Color  fine  blue.    Translucent 


na  JTici 


Wheal  Unity? 


Oomp.— From  trials  bj  Goonell,  oontains  ozyd  of  oopper,  solphurio  acid,  and  chlorid  of  copper, 
Aid  supposed  to  bo  a  compound  of  a  sulphate  and  chlorid  of  oopper. 

Easily  soluble  in  nitric  or  muriatic  acid. 

Obs.— In  Ooniwall,  at  Wheal  Unity  and  Wheal  Damsel,  in  slender  crystals,  not  over  ?iir  in 
ji  diameter  and  Vv  in.  thick;  Maskelyne,  PhiL  Mag.,  lY.  xzv.  39,  whence  Uie  above  figure. 


64a  OZaAUBERITB. 


Glauberite  Brongniari^  3,^VLj  zxiiL  6, 1808. 
Handb.,  270,  1826. 


Brongniartin  v.  Loonk 


Monoclinic  ^=68^  16',  7  A  7=83°  20',  0  A  14=136*' 
30' ;  aih\  0=0-8454  :  1 :  08267.  Observed  planes :  0 ; 
vertical,  ly  iri\  hemidomes,  2-^,  \4\  hemioctahedral,  -J,  ^, 
1,  3,  -1 ;  3-3. 
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<?A^=lir  44' 
O  A  1=136  49 
O  A  3=88  57 
O  A  7=104  15 


-1  A -1=116°  2( 

1  A  1=95  22 
8^  A  3-3=186  8 


Cleavage :  0  perfect. 

H.=2-5— 3.  G.=2-64— 2-85.  Lustre  vitreous.  Color 
pale  yellow  or  ^ay ;  sometimes  brick-red.  Streak  wlnte. 
Fracture  conchoidal ;  brittle.    Taste  slightly  saline. 

▼ar^— The  aboye  angles  are  from  Brooke  k  Miller.  Senarmont  foond  (Ann.  Ch.  Phys.,  IH 
nxri  167)/A/=82'  86'-83'  16',  Oa  1=187'  87',  Oa  8=89'  6',  aA/=lW  62'-105'  17', 
-1  />  •  l=lld'  18'-116'  62',  8-3  A  8-8=186'  20'. 
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Ob. 

JTa          d 

1.  Villa  Babia 

66-6 

20-2 

28-3          

2.  Berchtesgaden 

67-29 

21-04 

21-27       

8.  l8oU 

67-52 

20*37 

21-87        031 

4.  Tarapaca 

67*22 

20-68 

ai-sa     — u. 

6. 

660 

19-6 

21*9    ^   

6.  Yaiengerille 

^aS  50-50 

Ca  5  48-78 

698  OXT&EN  OOMPOUNDB. 

Oomp^i  JTa+i  Ca)  S=SalphatA  of  soda  61-1,  aulphate  cf  lime  48*9ssl00 ;  or,  Snlphwfc  mH 
67*5,  lime  20i,  Boda  22*4.  Analjaes:  1,  Brongxiiart  (L  a):  2,  v.  Kobell  (GeL  Ana.  MundMO, 
Jahrb.  ICn.  1846,  840);  8,  v.  Hauer  (Ber.  Aa  Wien);  4,  Hajrea  (J.  Nat  H  8oa  Boat,  W.  498)* 
5,  Ulex  (Ann.  Gh.  Fharm.,  Izz.  51);  6,  Piaani  (0.  B.,  IL  731): 

=  100  BrongAiart 

=99-60  KobelL 

=10007  Haaer. 

0-14=99-36  Hayes. 

^,  B  8-6=100  Uler. 

day  0-40=99-68  FiBanL 

Ka  5  waa  mixed  with  some  nlexite;  No.  6  was  brick-red,  fHable,  and  reain-like. 

Pjrr.,  eto.— B.B.  decrepitatea,  torna  white,  and  ftiaes  at  1-6  to  a  white  enamel,  coloring  iha 
flame  intensely  yellow.  On  charooal  fiisea  in  O.F.  to  a  clear  bead;  in  RF.  a  portion  ia  absorbed 
by  the  charooal,  leaving  an  infosible  hepatic  residue.  With  soda  on  charcoal  gives  the  reactkm  foi 
Bulphnric  acid.  Solable  in  mmiatic  acid.  In  water  it  loses  its  transparency,  is  partially  dlasolTed, 
leaving  a  residue  of  sulphate  of  lime  and  in  a  large  exoesa  thia  is  completely  diaaolved.  On  lODg 
exposure  absorbs  moisture  and  falls  xo  pieces. 

Ob8< — ^In  crystals  in  rock  salt  at  Villa  Rubia,  near  Ocana,  in  New  Oastile;  alao  at  Auaaee^  in 
Upper  Austria;  in  Bavaria;  at  the  salt  mines  of  Via,  in  France  (0  A 7=1 04"  11',  Dufr.);  at 
Yarengeville,  near  Nancy,  a  red  variety  in  salt  with  polyhaUte  and  anhydrite;  and  at  Borax 
Lake,  California,  in  blue  day,  at  a  depth  of  40  ft,  having  been  obtained  in  an  Artesian  boring. 
Province  of  Tarapaca,  Peru  (affording  the  above  figure  and  Senarmont's  angles),  with  ulexite. 

Artil— On  the  artificial  preparation  of  glauberite,  J.  Fritasche,  J.  pr.  Oh.,  Irxli.  291.  On  cryaL* 
Senarmonti  Ann.  Oh.  Phys.,  ILL  xxxvil67. 

641.  liANARKITB.  Sulphate-Carbonate  of  Lead  Brooke,  Ed.  Phil  J.,  iil  117, 1 820.  Lanarkita 
Beud.,  Tr.,  a  366,  1832.  Bioxylith  BreUlL,  Char.,  1832.  Kohlenvitriolbleiapath,  Halbvitriot 
blei,  Cferm, 

Monodinic.    7 A  7=85^  48' ;  i-i  A  i-i,  frontj=49^  50',  Greg ;  (?  A  -1-* 

=120^  45'.     Plane  i-i  usually  rounded,  and  the 
529  crystals  aggregated  lengthwise,  and  seldom  diV 

tinet.    Cleavage :  0  perfect ;  -1-i  less  perfect 

^H         ~y^^\    Laminse  flexible  as  in  gypsum. 

H.=2-2-5.  G.=6-3~7;  6-3-6-4,  Thom- 
son. Lustre  of  the  cleavage-face  pearly ;  other 
parts  adamantine,  inclining  to  resinous.  Streak 
white.  Color  greenish-white,  pale  yellow,  or 
gray.    Transparent — ^translucent. 

Oomp.-~^bS+^bC=Sulphate  of  lead  5816,  carbonate  of  lead  46-85.  Analyaea:  1,  Brooka 
(L  a) ;  2,  Thomaon  (PhiL  Mag.,  IIL  zv.  402)  : 

1.  Carbonate  of  lead  46^  Sulphate  o'  lead  631=100. 

2,  «       .      I*    43^  M  u    43^6=100;  G.=6-31»7. 

Pyr.,  eto.— B3.  on  charooal  eaally  leduced.  Partially  disaolTed  in  nitric  add  wit)i  0flbr?a» 
oence,  leaving  a  reaidue  of  aulphate  of  lead  (Brooke). 

Obi«— At  Leadhilla,  Lanarkahire,  Scotland,  with  caledonite  and  atiaannite ;  of  rery  rare  oeoff 
renoe.    Maaaive  in  Siberia,  and  at  Tanne,  in  the  Hans;  at  Biberweier,  Tyrol 

642.  OROOOITB.  KoTa  minora  Plumbi  J.  G.  Lehman^  Acad.  Petrop.,  1766 ;  PaDaa,  Toyag«a, 
1770,  iL  335.  Ifinera  PlamU  mbia  WalL,  Min.,  17'7&  Bothes-Blaiers  WenL,  Aon.  Keium, 
29ft,  1774.  Plomb  ronge  Maoqwiri,  J.  de  Phya.,  zxar.  1789 ;  Yanqonikk,  BulL  8oa  Philosuith.. 
andJ.dePhy8.,zlT.  398,  1794,  zlvL  152,811,1798.    Plomb  dhiomat^  ff^Tr.,  ill  1801.    Gfaro- 
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of  Lm4L  CbranuwiirM  Blel,  BMohfomat^  GhromUeiBpBlli,  Cktnk  JUodnom  Baaafn^ 
Handb^  1088,  1813.  Groooiae  Brad,  Tr^  ii  669, 1832.  Groooitit  v.  Kob^  arund&,  282, 1838 
Krokoil  BrmJfK,  Handb.,  il  262,  1841. 
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Monoclinic.  (7=77**  27^  /A  7=98^  42',  <?  A  14=188**  10' ;  a  : 
O-96507  :  1 :  10414,  Dauber.  Ob- 
ierved  planes:  O,  not  common; 
▼ertical,  I ^  (common),  i-i,  i-i  (not 
common),  i-8,  i-2,  i-|^,  H ,  I  i4 «  ♦-^j 
t  i-| ;  clinodomes,  i^  14,  ?  f-t^  24 ; 
hemidomes,  6-t,  5-t,  4-t,  }  }-i,  3^, 
?  f-i,  H  -8-i,  -6^;  f  -5-i,  -4-i,  -ft, 
— 1-t  ;     orthodiagonal     hemipyrar 


6    r> 


-8-f;«H;  2-2,  .        , 

(=f3-2>;   3-V;  5-f ;  J^V;f3, 


Unk. 


TTniL 


1-3,  3-3,  *-3,  6-3,  9-3,  -12-8 

(=?  4-3) ;  -H^ ;  H  ;  V^^';        "~  ""* 

tl-4,  4-4,  -2-4;  f4>  !»-*;  fs,  5-5;  3-6;  ?|-7,  -7-7;  -8-8;  9-9, 
-11-11 ;  -y-JJi ;  17-34 ;  clinodiagonal  hemipyromidB,  ?  8-»,  f-i,  §-i, 

-|->;  »I4;  «;  -H;  -V4;  -H;  H;  -f»;  »V-20. 


Brtdl. 


-9-9; 


/A  a=183^  9' 
O  A  i^=102  83 


0  A  24=118**  1' 
i-iAi-i=66  10 


-1  A -1=119**  12' 
1  A  1=107  88 


deavage :  /tolerably  distinct ;  O  and  14  less  so.  Sorface  /streaked  lon- 
gitndinally ;  tlie  faces  mostly  smooth  and  shining.  Also  imperfectly  colom- 
nar  and  granular. 

H.=2-5— 3.  G.=6-9— 6-1.  Lustre  adamantine — ^vitreous.  Color  vari- 
oufi  shades  of  bright  hyacindi-red.  Streak  orange-yellow.  Translucent. 
Sectile. 

Var«— Dauber  giyes  the  following  observed  angles  for  a  laive  number  of  ocystals  from  Bnudi 
Unds,  and  the  Philippines  (Ber.  Ak.  Wien,  zliL  17,  1860) : 


/(m)  A  /(m) 
/(m)A-l(0 
-HO  A -1(0 
0(c)Al^(s) 
0(c)A3^(«) 
0(c)  hl(m) 


BnddL 
Wl7'-03'48' 
146  36-145  46 
119  29-118  63 


XTrala. 

93*22'-98*45' 
146  4-146  61 
119  20-118  66 
138  14-188  9 

97  44-97  36 


Philippines. 
93'30'-93'6r 
146  27-145  40 
119  20-118  52 

99  11-99 


From  his  nnmeroos  exact  measurements  he  deduces  for  the  angle  C^  or  the  inclination  of  the 
axis,  in  the  Brasflian,  77*  14'  28" ;  the  Uralian,  77**  31'  20" ;  the  l^ilipphie,  77*  23'  27".  Knpflbr 
made  this  angle  78*  1';  Brooke  k  Miller,  77*  65';  Haidinger  obtained  ttom  one  crjatal  77*  10' ; 
and  by  dedu^ons  ftom  other  measurements  of  4  crystals  77*  29'— 77*  57'. 

Dauber  gives  figures  of  fiftf -four  difibrent  crystals.  The  Brazilian  have  usuallj  the  plane  4-i; 
and  an  extreme  variety  of  this  form  is  shown  in  t  532.  One  form  from  the  Philippines  is  the 
fundamental  octahedron  1,  -1 ;  another  ^  -1,  or  I^  -1,  i-i,  in  slender  prisms ;  while  others  approach 
the  Uralian  in  Qyrm. 

Oomp^^b0r=:0xyd  of  lead  68*9,  chromic  add  31*1= lOa  Analyses:  1,  PfiJT  (Sohv.  J^ 
BriiL  72);  9,  BeneHns  (ib.,  xxii  54): 


1. 

1 


Or  31*785 
81*50 


l^b  67-912=99'647  P(UC 
68*60=:100BenelSiift. 
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Yauquelm  dlMyrtrad  the  metal  eknm/ium  in  thie  minenJ  In  17M  (L  ei,  17H  l^  tad  J.  4 

lL,u.787).  ,      ,      -^        ^ 

Pyr.,  etc— In  the  dosed  tabe  decrepitates,  bladcens,  but  reooven  its  original  ooloron  cooUnfl^ 
B.B.  fbses  at  I'fi,  and  on  <diarooal  is  reduced  to  metallic  lead  with  deflagration,  leaving  a  residot 
of  chrome-oxTd,  and  giving  a  lead  coating.  With  salt  of  phosphorus  gives  an  emerald-groen  bead 
in  both  flames.  Fused  with  bisulphate  of  potash  in  the  platinum  spoon  forms  a  dark  violet  masSi 
which  on  solidifying  becomes  reddish,  and  when  cold  greenish-white,  thus  differing  fVom  vanadi> 
nite,  which  on  similar  treatment  gives  a  yellow  mass  (Plattner). 

Obs.— First  found  at  Beresof  in  Siberia,  in  crjstals  in  quartz  veins,  or  intersecting  gneiss  or 
granite ;  also  ooonrs  at  Mursinsk  and  near  Kischne  Tagilsk  in  the  Ural,  m  narrow  vems,  traversing 
decomposed  gneiss,  and  associated  with  gold,  pjrite,  galenite,  quarts^  and  vauqnelinite;  in  Bra^ 
at  Congonhas  do  Oampo,  in  fine  crystab  in  decomposed  granite ;  at  Betzbanya  in  Htmgary, 
at  the  mine  of  St  Anthony ;  Moldawa  in  Hungary :  on  Luzon,  one  of  the  Philippines,  whence 
crystals  were  received  by  the  author  in  1 842,  from  £1  Senor  Rozas  of  Manila,  and  understood  to 
be  fVom  the  northern  peumsula  of  Luzon ;  according  to  Dr.  Hochstetter,  at  the  mines  of  Labo^ 
in  the  Province  of  North  Oamarines,  on  the  southeastern  penbsnla  of  Luzon  (Dauber). 

This  species  was  first  noticed  by  Lehman  (L  a).  The  name  CroeoiU  is  from  cptfc*;,  wfiwi^ 
Berthier,  in  1832,  gave  the  word  the  bad  form  Orocoiaej  which  von  Eobell  altered  (to  make  it  con> 
formable  to  ordinary  mineralogical  nomenclature)  in  1838,  to  Orootnaiid,  and  Breithaupi,  in  1841, 
to  Orocoite  (Erokoit),  and  v.  Kobell  also  to  this  last  mentioned  form  in  his  later  works.  Hao»- 
mann's  Callochrome  has  the  priority ;  but  as  the  name  is  a  poorer  one,  not  mineralogical  in  fon^ 
and  the  species  was  not  one  instituted  by  Hansmann,  we  allow  Orocoite  to  stand. 

643.  PHQINIOCXTEOtOITB.  ICelanochroit  Eermann,  Pogg^  nvilL  162,  1883.  PhoonikO' 
chroit  Cftockor,  Grundr.,  612,  1839.  Subsesquichromate  of  Lead  ThortK  Phoenkit  BaidL, 
Handb.,  504,  1846. 

Orthorhombic !  Crystals  nsnallj  tabalar,  and  reticnlarlj  interwoven. 
Cleavage  in  one  direction  perfect    Also  massive. 

£[.=3—3*5.  G.=6'75.  Lnstre  resinous  or  adamantine,  glimmering. 
Color  between  cochiiieal-  and  hyacinth-red;  becomes  lemon-yellow  on 
exposure.    Streak  brick-red.    Subtranslucent — opaque. 

Oomp.— ^b'  Cr*=Chiomio  add  231,  protozyd  of  lead  76*9=100.  Analyds :  Hermaon  (PegS^ 
izviiL  162) : 

Ghromio  add  23*81  Protoxyd  of  lead  7669= 100. 

The  same  result  was  obtained  by  Q.  Rose  (Jahrfo.  Kin.  1839,  675). 

Pjrr.,  etc^— B.B.  on  charooal  flises  readily  to  a  dark  mass,  which  is  crystalline  when  odd.  Ib 
&.F.  on  charcoal  gives  a  coating  of  ozyd  of  lead,  with  globules  of  lead  and  a  residue  of  chrome- 
ozyd    Gives  the  reaction  of  chrome  with  fluxes. 

Obs< — Occurs  in  limestone  at  Beresof  in  the  Ural,  with  croodte,  vauquelinite,  pyromorphite, 
and  galenite. 

Named  MekmochroUe  by  Hermann,  flrom  /lUa;,  hlaekf  and  j(<»^a,  color.  But^  as  the  color  is  red, 
and  not  black,  and  the  name  is  therefore  false  to  the  species,  GHodcer  changed  it  to  PAomtooeftfo- 
iie,  ttom  ^QipiKOf^  deep  red,  and  xp^' ;  cmd  in  this  he  is  followed  by  Hansmann.  The  abbreviated 
form  phcenieOe  is  bad,  because  it  is  too  much  like  the  name  of  another  mineral,  phenaeUe^ 

$44.  VAUQTJBLDXtTB.    Yanqneline  Berz^  Afh.,  vi.  100,'  1818.    Yanqaelinite  BmL,  K.  Sifit 
ITm.  Paris,  202,  1819.    Chromate  of  Lead  and  Oopper. 

Monoclinic.    Crystals  usually  minute,  irregularly  aggregated.    Twins : 

annexed  figure ;  composition-face  a  plane  on  the 

***  acute  solid  angle :  O  A  O  (of  the  two  individuals) 

=134:°  30';  O  A  «=149**  nearly.    Alsorenifoma 

or  botryoidal,  and  granular ;  amorphous. 

H.=2-5-3.  G.=6-6-6-78.  Lustre  adaman- 
tine to  resinous,  often  faint.  Color  green  to  brown, 
apple-green,  siskin-green,  olive-green,  oohre-brown, 
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IHner^broim ;  BometimeB  nearly  black.  Streak  greenish  or  brownish.  Faiutlj 
translucent— opaque.    Fracture  uneven.    Sather  brittle. 

Oomp.— Cu'  8r"-|-2  th*  0r'=(6u,  Ph)*  Or»=0jtyd  of  lead  ei%  oxjd  of  ooi^wr  lO-fi,  Qbronttc 
Add  37*7=100.    AnaljBis  by  BerzeUus  (L  a): 

Cr  28-88  tb  60*87  Ou  10*80=100. 

Pjrr.,  etc.~B3.  on  diarooal  Blightlj  intumesoea  and  ftises  to  a  gray  sabmetaUio  globule,  yielding 
at  the  same  time  small  globules  of  metal  With  borax  or  salt  of  phoBphoms  affords  a  greeo 
traiisparent  glass  in  the  outer  flamSy  which  in  the  inner  after  cooling  is  red  to  black,  according  to 
the  amount  of  mineral  in  the  assay;  the  red  color  is  more  distinct  with  tin.  Partly  soluble  is 
mtiioacid. 

Obs. — Occurs  with  orocoite  at  Beresof  in  Siberia^  generally  in  mammlTlated  or  amorphous 
masses,  or  thin  crusts ;  also  at  Pont  Oibaud  in  the  Puy  de  Dome ;  and  with  the  crocoite  of 
BraxiL 

At  the  lead  mine  near  8ing  Sing  it  has  been  found  by  Dr,  Torrey  in  green  and  brownish-green 
mammiUary  conorations,  and  also  nearly  pulverulent;  and  at  the  Pequa  lead  mine  in  Lanoastei 
Oo.,  Pa^  in  minute  crystals  and  radiated  aggregations  on  quartz  and  galenite^  of  siskin-  to  apple- 
green  color,  with  cerussite. 

Named  after  Vauquelio,  the  discoverer  of  the  metal  chromium,  and  also  the  first  one  to  noiioe 
the  ciystals  of  this  species  (J.  d.  M.,  No.  YL  i  760). 

John  describes  a  greenish  or  brownish  chramo'phoaphaie  of  lead  arui  copper  (chromphosphorkup- 
f^rbleispath)  from  Beresof,  Siberia,  as  occurring  in  smaU  crystalline  concretions,  having  the  surface 
covered  with  capillary  prisms;  H.=2— 3;  opaque  to  subtranslucent ;  ft-acture  uneven;  powder 
dull  greenish.  Analysis  afforded  (Jahrb.  Min.  1846,  67)  i'b Cr  450,  ^b  19*0,  Ou  11*20,? 410, 
Cr  7*50,  manganese  ir,,  tL  1*78,  impurities  1 1  '42.  To  a  large  extent  soluble  in  nitric  or  muriatic 
add.    It  is  probably  only  an  impure  vauquelinite. 

645.  JosSAiTB  BreUh,  (B.  H.  Ztg.,  xvil  54^  1858\  From  Beresof;  occurring  in  small  orange- 
yellow  crystals  with  vauquelinite.  Described  as  ortnorhombia  with  /  A  /=  1 1 0° — US'*,  and  traces 
of  prismatic  deavage;  the  lustre  between  vitreous  and  waxy;  streak  dull  yellowish- white;  H.= 
3-();  G.=5'2.  According  to  Plattner,  it  gives  the  reactions  of  chromic  add  and  oxyds  of  lead 
and  sine. 

640.  PBTTKOZTB.    PMtkdt  A.  FtinOinyi,  Jahrb.  MUl  1867,  457. 

isometric.  Common  form  the  cube ;  also  f.  6,  and  f.  6  with  planes  of 
the  dodecahedron.    Cleavage :  none  distinct. 

H.=2-5.  Lustre  bright.  Color  pure  black.  Streak  dirty  greenish. 
Fracture  uneven.     Taste  sweetish. 

Oomp.— An  add  sulphate  of  iron ;  0.  ratio  for  j^e  :  9e  :  3  :  S=l*6  :  18*6  :  37  :  1'9l  Allowing 
Ibr  some  hydrated  oxyd  of  iron  as  impurity  (about  10*5  p.  a,  as  1-61  of  water  would  require  91 
of  l?e  for  linumiteX  the  formula  may  be  (te\  9e)  5*,  with  i'e*  :  9e=l  :  7.  Analysis:  A. 
Faohnyi  (L  a): 

5  46*32  9e  44*92  te  6*66  £[  1*61=98*41. 

Pyr.,  «to. — ^In  a  closed  tube  yields  water.  BB.  on  diarcoal  yields  a  magnetic  mass;  with 
soda  gives  the  sulphuric  add  reaction.  Wholly  soluble  in  hot  water,  with  a  deposit  of  a  flooco- 
lent  reddish-brown  precipitate.    Soluble  in  dUute  muriatic  add. 

Oba.— From  Eremnitz,  in  a  breccia,  along  with  iron-vitriol  (melanterite),  in  ctystals  tnm  the 
sise  of  peas  to  millets,  and  in  grains.    Named  after  Bergrath  v.  Pettko. 

647.  AX.UMZAN.    BnWu,  B.  H.  Ztg.,  xviL  63,  186a 

Bhombohedral  {  Crystals  microscopic.  Oleavage,  traces.  Also  massiveb 
H.=52— 8.  O. =2*702— 2-781.  Lostre  of  small  ciystak  vitreous;  ol 
weak.    Oolor  white.    Subtranslucent. 
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Oomfv-A  8'  (f)=:8alphiirio  add  60*9,  alnnOna  891.    Aocording  to  ITtaBdorilbc^ 
tlooB  (I  a),  contains  37-^8  pi  a  of  alumixia,  with  salphurio  acid,  and  no  water. 

P3rr,,  etc — ^B.B.  unaltered ;  only  hygroscopic  water  given  off,  but  at  a  high  temperature 
pbnrio  add,  which  maj  be  detected  bj  litmus  paper.    With  cobalt  sdution  a  fine  Uua. 

Oba^— From  mines  in  the  fiiierra  Almagrera,  southern  Spain. 


HYDROUS  SULPHATES. 


ABBANGEICENT  OF  THB  SPEQIBS. 

L  Oxygen  ratio  for  bases  and  aoid  1  :  8 ;  the  species  coming  under  the 
eral  formula  &S+naqi  fiS'+naq,  or  (&',S)S'+^aq. 

1.  Oontain  ammonium.    Orthorhombio^  with  I^  /zslOO*"— 108*. 

Se,|e,KNH4),+aq 


650.  ICASOAONm  KH«0S+:ft 

651.  BousBoraAULnxi     (?)NH«0,Mg,S,fi 
662.  LMONTtn  (^a,fi;KH'0)S+2fi 


6e,|e>|(Na,K,NH«),+8eq 


2.  Oontain  sodium,  without  magnesium,  oaldnm,  or  iron. 

653.  ICiEABiLEn  JTaS+lOfi  6e,|e,|Na,+10aq 

3.  Oontain  oedclum  or  magnedum,  with  or  without  the  alkaline  metals ;  less  than  i  of  fi  la  1 

of  9.    IConodinio  or  orthorhombia 


654.  Otpsux 
656.  XiBSKSin 

656.  POLTHlLm 

657.  ICAMAinn 

668.  PXOROKIBm 
659.  Blckditb 


OaB+2l9[ 

lifgS+A 

(fCa+jAg+ji)B+ifi 

(|Ca+llig+ii)S+iA 

(iiig+it)S+8fl 

(iAg+**ra)B+2fi 


Sea|e,|6a+2aq 

Se,|e,|Mg+aq 

S  e,|e,|(i  K,  +  f6a+i  Mg)+iaq 

Be,|6,|(tK,+|6a+|  Mg)+ Jaq 

Se>ie4(iK.+i^)-l-8aq 

Se,|e,KiNa.+iMg)+1aq 


4.  Bases  and  water  as  In  section  8.    Oiystals  tetragonal. 
660.  LcEwmiB  (i]i[g+i^a)S+lift  Se,|e.KiKa.+itfg)+lieq 

6.  BPSOMITE  GROUP.    Oontain  magnesium.  Inn,  mangauese^  eta;  4-7  of  ft  to  1  d  9 
Orthorhombio;  /A/=90*— 98'. 


661.  Bpsoiotb 

662.  TAUSisami 

663.  Fatobhtb 


iigS+7fl 

J'e5+7fi 
(ilibi+}fig)S+6a 


Be,|0tpfg+7aq 
60»iet|Fe+7aq 
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&  OOPPKRAS  QBOUP.    Baslo  etomeate  and  water  ai  in  geotion  ft.    Monodini^  wUh/Ajfaa 


6M.  UMLAJsmam 

665.  PBAHXn 

666.  GosuLBin 

667.  BiKBEBm 
66a.  liOBBKWXB 

669.  Ghalcunthixi 


2aS+7& 
doS+7fi 
fTiS+tfi 
0aS+6& 


B0tiO.|Fe+7aq 

Se.|e,KFe,6u)+l«q 

fo0s|Oti2n+7aq 

S0i|09|eo+Taq 

60t|et|Ni+Yaq 

60j|es|6n+6aq 


7.  OYANQOHBOITB  GBOUP.    Oontain  copper  and  potafldoBk 

67a  OTAvoaHROQs.        (i£:+iCa)S+S&  6es|etKiKi+i6a)+taq 


B.  iS^pAote  €fEIemeni8  in  (he  SeaqidooByd  stak,  or  Seajtiioaof^  and  /Yvtoiyi 
8.  ALUNOQEN  GBOOP.    0.  ratio  for  fi^  9»  &=1  :  3  :  9  to  1 :  8  :  18. 


671.  ALuvoanr 
67S.  CkMimcBm 


xiS'+i8a 

9eB'+9a 


60t|ei|^Al+6aq 
Sej|es|/?9e+8  aq 


9.  ALX7K  GROUP.    0.  ratio  for  fi,  fi^  B,  ft=l ;  t :  18  :  24;  for  baaea,  aold,  and  watet^  1  % 
3  :  6.    GryBtals  iaometrio. 


678.  TflOHBBMIGin 

674.  Kalihitb 


(i(NH*0)'+fXl)S'+18fl[ 
(it»+til)B«+18fi 


fie.|e.|{i(NH4).+f/?Al)+6aq 
Se.|e.|(JK.+f/?Al)+6aq 


10.  yOLTAITB  GBOUP.    0.  ratio  for  fi,  fi  not  1 :  8;  for  baaea,  add,  and  water,  1:3:4 
Crjatala  iaometria 


67ft.  YoviAvn 
676.  BuuaaxB 


(*e«Fe)S«+18fi 


Be,|e,KFe,/yFe)+4aq 


11.  HALOTBIOHITB  GBOUP.  0.  ratio  for  ^  fi,  9,  Asl :  8 :  12 :  22;  tar  baaei,  add,  and 
water,  1:8:6^  Gryatalliaation  orthorhombio  or  monociiDic^  uanally^  floe  fibrooa  or 
adeolar. 

Thia  group  ia  related  in  ratio  to  the  Alnm  gronp,  it  difTering  only  in  22  instead  of  24  of 
water.  Bat  the  real  diflerenoe  may  be  mnoh  greater,  and  thia  is  rather  to  be  infbned 
from  the  nnnsnal  ratio  for  the  water.  If  2  of  the  22  of  water  are  basic^  the  0.  ratio  fbr 
bases  and  add  is  then  1 :  2,  and  for  bases,  add,  and  water,  1 :  2 :  3)^.  The  formnlas  of  the 
spedes  below,  based  on  this  ratio,  wonld  have  the  general  form  (i(R,  d)'+i  £l)  S*+10 
A;  or,  inthenew^78tem,60|et|(i(Ha,fi)+i^3!kl)+8taq. 


677.  Mmmoan 
4^78  Piomnrani 

679.  ApjOHinn 

680.  BosiEiCAainn 

681.  EElIiOTBIOHin 


(i*ra«4-tXl)B»+16iA 

(lfig'+tatl)S«+16ifi 

(jftn»+tXl)S»4-16itt 

(i(*n»,4g)+tXl)S"+16ifi 

(ifre»+tXl)S»+16ifi 


S  e,|e«|(i  Na, +»/»Ai)+ H«l 
S0.|e4(iMg+»/?Al)+Haq 

Be,|e,K}  Mn+f  Mi)+ H«q 

Se,|e,|(J(Mn,Mg)+|/?Al)+l4H 
Be4e.KiFe+«/'^^Haq 
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12.  BJOSMJSBSTE  aROUP. 

682.  BoDOBin  (i^e'+tFe)S'+12a  60.|e,|(}Fe+ti9^)+>a4 

n.  Sulphates,  with  oxygen  ratio  of  bases  and  aoid  1  to  less  than  3 ;  not  can 
taiiiing  Copper  or  UraniuccL 

The  copper  and  nraoium  hydrous  sulphates  are  of  uaoertain  formulas,  and  are  therefore  placed 
by  ihemselTes.  There  is  also  much  uncertainty  with  regard  to  the  true  formulas  of  the  spedsi 
here  included,  on  account  of  the  doubtM  relations  of  the  water. 

1.  0.  ratio  for  bases  (no  water  induded)  and  add  2 :  A,  2  :  8,  8 :  ft 

683.  OopiAPiTi  9e^  5*+ 12  ft  (or  18  fi)  6»  0»|ei«l/9F6«  + 12  aq 

684.  RuMOHDin  Fe'S'+Hft  6e|e«  |9¥e«+2iaq 
686.  FiBBorEBBixa                 Fe' 5*+ 27  fi                          B% OelOiJ^FOf  +  27  aq 

686.  APATBUii  Fe*9*+2fi  S»0t|eis|9]^t+2aq 

2.  0.  ratto  for  bases  (no  water  faiduded)  and  add  1 :  2. 

687.  BOTBTOQEH  (i  f*e'+ {  9e)  5'+9  ft  6s  ejesKFe,  ^Fe),+9  aq 

8.  0.  ratio  of  bases  (water  ezduded)and  add  1 :  1^  to  1 :  I;  but  if  some  water  be  made  bad% 
1 :  1  for  an,  as  in  the  formulas  below. 

688.  Alumixitb  £lS+9ft  6|0t|^iU«+9  aq 

689.  Alunitb  a (&,  ft)'+( £l)S+ft  6|e.|(i(E:„ Kt)-^i0M)M  +aq 

690.  LowiaiTB  (J  (ft.  ft)»+t  XI)  3+ 1*  ft  6|e.|(i(K„H,)+t9Al),+lf  aq 

691.  Jabobot  (i(i, Sa, ft)»+tFe) B  +  U ft  6|e.|(J{R„H,)+f^Al),+Uaq 

692.  Oabphosidebiti  (ift'+tl^e)S+2ft  6|es|(iH,+t^Fe)t+2aq 

The  spedes  OojpiapUe^  iSfwinondtJ^  FSbrofarriie^  Botryogen^  may.be  here  induded,  if  part  of  the 
water  is  basia 

4  0.  ratio  of  bases  and  add  1  to  less  than  L 

698.  PARALUUDnn               £i'3+16ft  /9iAJ«e.|e«|9+]6aq 

69i.  PiBBOPHAamn  r(Sl,9e)'S+]6ft  i9(M^)<^ii^t|S+16aq 

696.  FmsOBASTm                £l*3+10ft  ^dkUe,|e.|S+10aq 

696.  Glooksbitb                   9e*3+6ft  /99ec0a|O«|8+6aq 

697.  Lahfbophasct 

III.  Sulphates,  with  oxygen  ratio  ofbases  and  acid  1  to  less  than  3.  Contain* 
ing  Copper,  Lead,  or  TJraniam* 

By  making  part  6i  the  bases  accessory  hydrates,  Instead  of  basic  (o  Iha  add,  the  \ 
may  be  raried  od  tibitetn.    On^  one  of  the  possible  forms  is  here  giTen. 

1.  Containing  leal  or  copper. 

100.  Ldtabiti  ft3+Cuft 

701.  Bboobavxxii  Cu3 +21(^1  ft 

702.  LAvam  0u3+8Cuft+ft 

703.  Oravomamn  Ou  8 + (du*,  Si)  ft'+H  ft 
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%  SolphatM  ofUrftDiiiiD. 
1.  UniatOp/uOei. 

T05.  JoHAHjnn  (|(tP,^+iCa^B+HA 

706.  UBAHOOHALoraB   (KtF*,  S)+|da')3+ida  S+9& 

707.  llBxriDixi  (?}(iS+iOa^)S+7i£[ 


fi|e.I(t6u+f(9,/?F)).^lJiq 


2.  Suibmii^iaka. 
708  ZiFFun  (S,0ttVS'+8ft(ore&) 


TOO.  YoeuAKm 
710.  ITEiLOOHxni 


(*»,S)»S+2A 

e>3+4fa 


(611,  ^^  ei|eia|St+8  (or  6)  I 
^•e«|0.|S+4f«q 


IV.  TELLURATBS. 
711.  ICGFrANiTB  BiTe+afi 


Ve|e,|iBi.+aaq 


Appendix.'-StiJaATm  T 


660.  MA80AGNXTB.  Muoagni,  Del  Lagoni,  eta,  In  ESena,  1770.  S^l  ammoniac  TitrioUqiM^ 
Sal  ammoniao  secret  de  Glauber  (fit.  Solfiitara  near  Kaple8)i  Saffe^  Min.,  I  62, 1777.  Ammoniaqut 
anliSat^  I¥,    Sulphate  of  Ammonia.    Maskagnin  KanL,  Tab.,  40,  75, 1800. 

Orthorhombic.    I A  7=107°  40',  O  A  14=122°  56',  a:i:  c=l-5437  : 
1 : 1'3680.    Cleavage :  i4  perfect ;  0  imperfect. 


OAft=150°  34' 
O  A  14=125  34 


14  A  -H,  ba8.,=58°  52' 
|4  A  14=118  52 


i-5  A  i-5=lll°  15' 
1 A 1,  over  7,=87  : 


Uanally  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2*5.  G.=l"72— 1*73.  Lustre  when  crystallized,  vitreous.  Color 
yellowish-gray,  lemon-yellow.    Translucent    Taste  pungent  and  bitter. 

Oomp.— NH^09+fi=5ulid»iric  add  53*3,  ammonia  34-7,  irater  12*0=100. 

Pjrr*,  etc — ^In  the  doeed  tube  jieldB  water  and  is  sublimed ;  with  lime  gives  off  ammonia 
vapors.    Dissolves  readilj*  in  water,  and  gives  with  baryta  salts  a  predpitate  insoluble  in  adds. 

Obs. — Occurs  about  volcanoes,  in  the  fissured  of  the  lava,  as  at  JStna,  Yesuvius,  and  the  Lipari 
Ides,  and  is  also  one  of  the  products  of  the  combustion  of  mineral  coaL 

Named  after  Professor  Maacagni 

651.  BOUSSmaAULTITB.    R  Bechi,  C.  B.,  Iviii.  588, 1864. 

A  sulphate  of  ammonia  with  part  of  this  alkali  replaced  by  magnesia.   Orystals  resemble  those 
of  mascagnite,  but  isomorphism  with  that  spedes  has  not  jet  been  established. 
Occurs  about  the  boric  add  ftunaroles  of  Tuscany. 

662.  UBOONTITB.    W.  J.  Ikylar,  Am.  J.  Sd.,  IL  zxfL  278, 1858. 

Orthorhombic.    In  prismatic  crystals,  long  or  short    /A/(calc«  from 
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i-5  A  t.2)=103^  12',  0  A  l-t=117^  r ;  7a  ^-5=160%  i-1  A  t^=115%  4  i  A  M 
=127^  30'-128%  or  over  U,  62^-52*'  30^  Dana. 

H.=2— 2*6.  Lustre  vitreoas.  Colorless,^  when  pnre,  and  transparent 
Taste  saline  and  rather  bitter.    Permanent  in  the  air. 

Oomp^^&S+3£[or((ffa,&XKH«0)9+S&    Analysis  by  Taylor  0.  a): 

44-9t  12-94  17*96        267         19*46 

With  2*80  organic  residue,  0*1 1  inoiganio  id,  and  P  fmiot, 

PSTT.,  etc.—- Only  partially  sublimed  in  the  dosed  tabe,  bat  otherwise  reacts  like  masoagfiute. 

ObSd — From  the  cave  of  Las  Piedras,  near  Gomayagua,  Oentral  America,  imbedded  in  a  blaok 
mass  made  up  of  the  excrement  of  bats.  The  crystals  oft^n  h&ve  a  coating  of  organic  matteiv 
The  cave  is  worked  for  the  nitre,  which  the  earth  of  the  floor  near  its  mouth  affords  by  Itzirifr 
tion. 

Named  after  Dr.  John  L.  Le  Oonte. 

An  artificial  salt  of  similar  general  formula,  bat  having  ammonia  and  potadi  as  its  bases,  is 
well  known  (Gmehn^s  Oh.,  '^  119). 

663.  MTRABTTiTni.  Glauber  Salt  Sal  mirabile  Glaxh&r  (the  artificial  salt  at  the  time  of  its 
first  formation).  Katurliches  Wundersalz,  Glaubersals,  (Term,  Glauber  Satt.  Sulphate  of 
Soda.    Sonde  sulfate  /V.    MirabUite  HoAdL,  Handb.,  488,  1846. 

Gediegen  Glaubersala  (fir.  Saidschitz  and  Sedlitz)  i2eun,  Grell's  Ann.,  1791,  iL  18;=lSralniw 
ttdies  Bittersalz  pt  Leaa,  Mm.,  L  489,  n94;=:Beu58in  JSTor^t,  Tab.,  40, 1800. 

Monodinic.  (7=72**  15',  /A  7=86*^  31,  0  A  1-i 
=130^  19';  a\l\  e?=l'1089  : 1 :  0-8962.  Ob- 
served planes  as  in  the  annexed  figure. 

O  A  ^=107°  46'        1  A  1,  front,=93**  12' 

0  A  f  i=147  34  -1  A  -1,  front,=:110  42 

0  A  W=122  5  iri  A  W=130  10 

0  A  Hhi=166  41  iriK  i-i=104  41 
0  A  24=113  0 

Cleavage :  iri  perfect.    TJsnally  in  efflorescent 
crusts. 
H.=1'6— 2.    G.=l*481,    Lustre  vitreous.    Color  white.    Transparent 
—opaque.    Taste  cool,  then  feebly  saline  and  bitter. 

Oomp.— SaB-f  10ft=Soda  19'3,  sulphuric  add  24*8,  water  65-9=100. 
Analyses:  1,  Blvot  (Ann.  d.  11,  V.  vL  668);  2,  Moissenet  (ib.,  xvii  16);  3,  How  (Bd.  K.  PWI 
J.,  n.  vL  54); 

1.  GuipuKCoa,  Spain        5  24-8        ]Sra  19'6        fig  0*6         Ca  OH        A  54*5  Btvot 

2.  St  Bambert,  France      26*0  20*0  0-7       HQ  ir.  68*8  Moissenet. 

3.  Windsor,  N.  Scotia  44*54  65*46  How. 

Fyr.,  etc— In  the  closed  tube  much  water;  gives  an  intense  yellow  to  the  flame.  Veiy 
iduble  in  water;  the  solution  gives  with  baryta  salts  the  reaction  for  solphoric  add.  JUis  ts 
powder  on  exposure  to  the  air,  and  becomes  anhydrous. 

Obs.— Occurs  at  Ischl  and  Hallstadt  in  Austria;  also  in  Hungary,  Switeerland,  Italy;  at 
Guipuzcoa  in  Spain,  eta;  abundantly  at  the  hot  springs  at  Oarlsbad;  at  Kailua,  on  Hawaii, 
Sandwich  Islands,  abundant  in  a  cavern,  and  forming  from  the  aotioa  of  volcanic  heat  and  gases 
on  salt  water.  Effloresces  with  other  salts  on  the  limestone  below  the  Genesee  Falls,  Eoebeswr 
N.  T.;  at  Wmdsor,  Nova  Scotia;  also  near  the  Sweetwater  River,  Bodcy  Mountains. 

The  anifldal  salt  was  discofered  by  Glauber,  a  German  diemist,  about  the  middle  of  tiis 
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Mventeentfa  oentnrj,  while  he  was  openttng  with  Bulphiiric  aci  i  and  oomnum  salt ;  and  she  nasM 
9ttl  mirabUe  was  hia  own  expression  of  surprise  at  its  formation. 

Taking  the  plane  1-1  as  2-i,  the  axes  are  nearly  those  of  pyroxenOi  becoming  a:h  :  6=0*56445  : 
1  :  0-8962. 

The  so-called  Reussin  is  impure  glauber  salt^  as  pronounced  by  Reuss  iu  1791,  after  his  early 
study  of  it  It  occurred  as  a  deposit  of  crystals  and  efflorescent  crusts  in  or  about  the  mineral 
springs  of  Saidschiti  and  Sedlitz,  aud  according  to  Reuss  wan  most  abundant  near  the  end  of  the 
spring.  The  crystals  (some  of  which  wore  ^  to  2  in.  long)  had  the  form  of  stout  6-sided  prisms, 
vrith  two  sides  smaller  than  the  others,  terminating  in  two  rhomboidal  planes — the  form  of 
g^lauber  salt  It  is  stated  to  have  become  a  white  powder  on  the  expulsion  by  heat  of  the  crys- 
^ization-water.  The  analysis  was  made  first  on  a  sohUion  of  the  salt^  and  afterward  on  the 
dffloresoed  salt,  which  contained  as  a  result  of  efflorescence  (the  usual  result)  no  water ;  and 
denoe  the  amount  of  water  was  not  ascertained.  Crystals  reproduced  from  the  solution  lost  more 
dian  half  their  weight  when  heated  to  redness ;  corresponding  with  the  faot  that  both^glauber 
nit  and  epsomite  contain  more  ihan  60  p.  a  of  water.  The  analysis  afforded  Reuss  ifiTa  S  66*04, 
iilg  5  31-56,  Mg  01  2-19,  Oa  5  0*42 ;  whidi,  adding  the  water  and  excluding  the  llg  01,  correspond! 
»  68*0  of  glauber  sah,  31*7  of  epsomite,  and  0*8  of  gypsums  100. 

ExAivTHALon  Batd.  (Tr.,  il  475,  1832)  is  a  white  effloresoenoe,  such  as  results  firom  the  expc 
mre  to  the  air  of  glauber  salt    Beudant  obtained  the  oompoaition  ffa  9  +  2 1^  from  the  analyses 


1.  Yesnrius 

2.  HUdesheun 


S44*8 
42-6 


^ase-o 

384 


fi20-2 
18*8 


n&e  Yeeuvian  mineral  was  from  the  laTsa  of  1813,  according  to  Beudant    It  was  oamed  fionr 
iAwOiia,  to  ^floreacet  and  SAf,  m/I 

S64.  aVFBUM.  Viip'ii  [=mosdy  hurtU  Gyptum}  ffm-odotut,  Plato,  Thtiophrasiua.  S<x«yrrirc, 
'A^poffiXiriroy,  Dioteorides,  y.  152,  159.  Lapis  specularis  (principal  part),  Qypsum  (=:bumt  gyp- 
sum onlyX  Plin,  Lapia  specularis,  Gypsum,  acAqWrirs,  Germ,  Gips  and  Ffaueneis,  liaL  Lumen 
de  Scaiola  [Scagliola],  Agricola^  Fobs.,  261,  Interpr.,  466,  1646.  Glades  Marias,  Marienglas 
[=Selenite],  Gips,  Gypsum,  Aiabastrum  (fine  grained  G.X  Selenites  (ciyst  G),  W<nXl^  Min., 
60,  1747.  Manner  IVigax  Unn^  Syst,  1736.  Gypsum,  Terra  calcarea  acidovitrioli  saturate, 
Alabaster,  Selenites,  OronsL^  Min.,  18,  1758.  Gips,  Gyps,  Fraueneis,  Wem.  Gesso  JUil 
Teso  Span,  Sulphate  of  Lime,  Alabaster,  Plaster  Stone.  Ghaux  sulfieit^  Albfttre,  F\r,  Satin 
Bpar.  Montmartrite  DdameiK^  Lemons,  IL  380,  1812. 
Perhaps  in  part  'AXaffaarpirnif  TJieophr^  P/tik 

Monoclinic.     C=66®  14',  if  the  vertical  priBm  /  (see  f.  63Y)  correspond 
o  the  cleavage  prism  (second  cleavage),  and  the  basal  plane  0  to  the  airec* 
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[on  of  the  third  cleavage.    I A  7=138^  28',  14  A  14=128'*  ZVx  a:l:c 
=0-9  : 1 :  2-4185.    Observed  planes :  0  (troncates  the  edge  2-1  24)  (a) ; 
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vertical,  tA,  (J),  •-♦  {A  I(n\  *-*  (»),  i-h  (s) ;  clmodomeB,  3A  (f»,  or/),  84. 
H,  *^  (A),  H,  5-i,  64  (A),  74,  84,  94 ;  hemidomes,  U  ((f),  H  3-i  (e),  ^l ; 
octahedral,  1  (Z),  2  (t;),  3  (t^),  3-3  (w?),  3-i  (y,  or  k). 

0  A  t4=66°  14'  *0  A  3-1=88**  8'  1  A  7=122^  17' 

<?  A  1-^=127  44  Oa  24=145  41  U  A  w=113  30 

O  A  3-i=87  68  Oa  44=126  12  i4  A  7=110  46 

0  A  1=125  36  1  A  1=143  42  i4  A  1=108  9 

0  A  7=67  62  24  A  24=111  42  t-i  A  24=124  19 
0  A  2=98  46 

Cleavage :  (1)  i-i,  or  clinodiaconal,  eminent,  aflfbrding  easily  smooth  pol- 
ished folia;  (2)  7,  imperfect,  fibrous,  and  often  apparent  in  internal  rifts  or 
linings,  making  with  0  (or  the  edge  24/24)  the  angles  66°  14'  and  113^ 
46',  corresponding  to  the  obliquity  of  the  fundamental  prism ;  (3)  O,  or  the 
base,  imperfect,  but  aflfording  a  nearly  smooth  surface.  Twins :  1.  Composi- 
tion-face 0  (f.  538),  occurrinff  (A)  in  the  form  repre- 
588  sented  in  f.  635,  having  then  tne  reSntering  angle  104** 

32',  and  the  cross-lining  of  the  second  cleavage  (or 
that  parallel  to  7)  in  the  directions  ev^  vg^  meeting 
in  the  angle  cog—lZ^''  28',  or  twice  66''  14';  also 
occurring  (B)  in  a  form  made  up  of  planes  24  and  7 
(instead  of  2-i,  1),  and  having  a  reentering  angle  of 
132°  28',  at  the  opposite  end  of  the  ciyBtal,  the  cleav- 
age lines  being  parallel  to  the  sides  of  the  ree'ntering 
angle.  2.  Composition-face  1-i,  or  edge  1/1  (=Z/Z), 
reentering  angle  made  between  edge  //7(=n/nJ  of 
each  part. =123°,  or  double  the  supplement  of  1-t  on 
edge  7/ 7  (which  equals  61°  30') ;  twins  of  this  second 
kind  oft:en  lenticular ;  afeo  like  f.  539  (compare  with  f.  637)  the  reentering 
edges  made  of  the  planes  7  (n),  and  the  outer  convex  edges  either  of 
planes  1  (Z)  and  3-i  {e)  blended  together,  and  meeting  at  extremity  in  an 
angle  of  25^°,  or  of  planes  1  and  2-i,  and  having  the  angle  at  extremity 
65  ;  the  interior  cleavage  lines  parallel  to  7,  having  the  directions  cv,  ty, 
meeting  the  axis  at  61J  ,  or  one  another  in  the  angle  123°.  Simple  crys- 
tals often  with  warped  as  well  as  curved  surfaces.  Also  foliated  massive; 
lamellar-stellate ;  often  granular  massive ;  and  sometimes  nearly  impalpable. 
H.=l-5— 2.  G.= 2^314— 2-328,  when  pure  crystals.  Lusti-e  of  t4 
pearly  and  shining,  other  faces  subvitreous.  Massive  varieties  often  glis- 
tening, sometimes  dull  earthy.  Color  usually  white;  sometimes  grav, 
flesh-red,  honey-yellow,  ochre-yellow,  blue ;  impure  varieties  often  blact, 
brown,  red,  or  reddish-brown.     Streak  white.     Transparent— opaque. 

Var. — 1.  OrystaXtizoi^  or  SdeniJte;  either  in  distinct  crystals,  or  in  broad  folia,  t)ie  folia  some- 
times  a  yard  across  and  transparent  throngfaout. 

{b)  An  arenaceous  variety  occurs  in  Sussex,  N.  Brunswick,  the  crystals  containing  much  sanc^ 
vrliich  is  often  regularly  arranged  within  them  (C.  0.  Marsh). 

2.  Fibrous;  coarse  or  fine,  (a)  Satin  «par,  when  fine-fibrous  a  variety  whidi  has  the  peariy 
dfialescenoe  of  moonstone;  (6)  ji^tftnoae,  when  radiately  arranged. 

8.  Massive;  Ahbaeier,  a  fine-grained  variety,  either  white  or  delicately  shaded;  aooZy-ynvm* 
!ar;  tarOiy  or  rock-gypsum^  a  dull-colored  rock,  often  impure  with  day  or  carbonate  of  lime,  anil 
lometimes  with  anhydritOb    The  Mbntfnasire  gypsum  oontains  oarbiNiate  of  Kme^  and  Delam» 
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cherie  called  it  MonimarlriU, 
(Jahrb.  Min.  1856,  664). 


A  Tariety  from  fiorenden,  near  Odttingen,  contains  anhydrite 


8 

Ca 

& 

Si 

1.  OrysL 

44-8 

33-0 

21-0 

».^. 

3.  GrantUar 

44-16 

38-88 

2100 

— 

3.  AXh&j,  fibrotu 

44-19 

29-41 

20-18 

6-48 

4.  Wienrode,  eompad 

46-76 

31-87 

19-90 

2-80 

6.  Osterode, 

45-96 

82-62 

20-70 

0-42 

6.         •«       wAtfii 

46-61 

32-44 

20-74 

0-15 

t.         ••       red 

46-60 

31-99 

21-66 

Oomp.-^a§+2£['=SQ]phnric  add  46*6,  lime  32-6,  water  20  9=100.  AnalTsea:  1,  Bucholf 
(Oehlen*8  J.,  r.  169);  2,  y.  Rose  (Karat  Mln.  Tab.,  63,  1808);  8,  De  la  Ttobe  (Ramm.  4th  Supply 
89);  4,  5,  Jiingst  (Za  nat  Ver.  HaUe,  vul  482);  6,  7,  W.  Hampe  (B.  H.  Ztg.,  xx.  267): 

£1      9e 

— =98-8  Bncholz. 

—     =99-04  Rose. 

0-64  =100-86  Trobe. 
0-60  =100-93  Juugst 
0-60      =100*19  Jungst 

—     =99*94  Hampe. 

0-45     =100-80  Hampe. 

The  fliliceouB  yariety  from  Albay,  Luson  (Philippine  islandsX  was  of  yolcanic  origin. 

The  gjpsum  of  East  River,  Pictou,  Nova  ScoUa,  according  to  Prof.  W.  R.  Johnson,  and  that  of 
Southern  Virginia, 'according  to  Prof.  W.  6.  Rogera  (Am.  J.  Sci.,  IL  y.  113,  1848),  contain  1  atom 
of  water  to  2  of  sulphate  of  lime  (2  Ca  3+^  the  former  affording  §  64-7,  lime  89*4,  ti  6-90.  The 
passage  of  anhydrite  into  gjpsnm  is  exemplified  on  a  large  s^e  in  many  places,  as  at  the 
Oanaria  yalldj  and  at  Box  in  Switzerland  (Blum.  Pseud.,  p.  24;  Am.  J.  Sci.,  xlyiiL  69).  and  the 
oompoond  here  described  may  haye  been  formed  in  the  course  of  the  transition ;  or,  more  proba* 
blj,  it  is  a  mixture  of  gypsum  and  anhydrite.  This  compound  is  formed  artificially  only  at  a  high 
temperature,  or  above  120**  01  The  incrustations  in  steam-boilers  on  the  ocean  consist  largely  of 
It,  as  shown  by  J.  P.  W.  Johnston,  and  later  by  R.  W.  Johnson,  who  gave  for  the  composition  of 
one  (Am.  J.  Sci,  II.  v.  112,  1848X  having  G.=2'69,  and  a  fibrous  structure,  Sulphuric  add  54*26, 
lime  39*67.  water  607,  equivalent  to  2  of  Oa S  to  1  of  JS.  T.h,  Phipson  found  in  one  (Inventor's 
Institute,  Dea,  1867)  Sulphate  of  lime  65-0,  magnesia  19*0,  water  13-6,  {^e,  ^  0*85,  NaCl  0-70, 
Band  0-45=99-50;  corresponding  to  1  of  da  S+^  and  1  of  Mg  £[  (brucite). 

Pyr.,  etc.~In  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2-5—3,  coloring 
the  flame  reddish-yellow.  For  other  reac^tlono,  see  Anhydbitb,  p.  621.  Ignited  at  a  temperature 
not  exceeding  260**  0.,  it  again  combines  with  water  when  moistened,  and  becomes  firmly  solid. 
Soluble  in  muriatic  acid,  and  al.<3o  in  400  to  600  parts  of  water. 

Obs.— Gjrpsum  often  forms  extensive  beds  in  connection  with  various  stratified  rocks,  especially 
limestone:*,  and  marlytes  or  clay  beds.  It  occura  occasionally  in  crystalline  rocks.  It  is  also  a 
product  of  volcanoes,  occurring  about  fumaroles,  or  where  sulphur  gases  are  escaping,  being 
formed  from  the  sulphuric  acid  generated,  and  the  lime  afforded  by  the  decomposing  lavas— lime 
being  contained  in  augite  and  labradorito.  It  is  also  produced  by  the  decomposition  of  pyrite 
when  lime  is  present;  and  often  about  sulphur  springs  where  sulphuretted  hydrogen  is  emitted, 
this  g^s  changing,  through  reaction  with  vegetable  matter,  into  sulphuric  acid.  Gypsum  is  ki^^o 
deposited  on  the  evaporation  of  sea-water  and  brines,  in  which  it  exists  in  solution.  Crystals 
may  be  seen  to  form  on  evaporating  a  drop  of  sea-water  in  the  field  of  a  microscope. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switzerland ;  at  Hall  in  the  Tyrol ;  in  the 
sulphur  mines  of  SicUy;  in  the  gypsum  formation  near  Ogana  in  Spain;  in  the  day  of  bhotover 
Hill,  near  Oxford;  and  large  lenticular  crystals  have  been  met  with  at  Montmartre,  near  Paris. 
A  noted  locality  of  alabaster  occurs  at  Oastelino,  35  m.  from  Leghorn,  whence  it  is  taken  to 
Florence  for  the  manufacture  of  vases,  figures,  etc. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States,  and  more  particularly 
N.  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  salt 
springs.    Also  in  Nova  Sootia,  Peru,  etc 

Handsome  selenite  and  snowy  gypsum  occur  in  K  T<n%  near  Lodcport  (occasionally  f.  632)  in 
limestone  along  with  pearl  spar  and  anhydrite:  also  near  Oamillus,  Onondaga  Co.;  occasionally 
crystals  are  met  with  in  the  vicinity  of  Manlius.  In  Maryland^  large  grouped  crystals  on  the  St 
Mary's,  in  day ;  also  near  the  mout£  of  the  Patuxent.  In  Virginia^  large  beds  of  gypsum  with  rock 
salt,  in  Washington  Co.,  18  m.  fh}m  Abingdon;  also  near  Lynchburg.  In  OAio,  large  transparent 
crystals  have  been  found  at  Poland  and  Caufield,  Trumbull  Ca  In  Tbin.,  selenite  and  alabaster 
in  Davidson  Co.  In  Keatueky^  in  Mammoth  Cave,  it  has  the  forms  of  rosettes,  or  flowers,  vines, 
and  shrubbery.    Abundant  also  W.  of  the  Mississippi  in  many  places,  and  in  Calirornia. 

In  N.  Scotia,  in  Sussex,  King's  Co.,  on  Capt  McCready's  farm,  large  single  and  grouped  crystals, 
which  mostly  contain  much  symmetricidly  duseminated  sand. 

Plaster  of  Paris  (or  gypsum  which  lias  been  heated  and  ground  up)  is  used  for  making  moulda 
taking  casts  of  statues,  medals,  etc ;  for  producing  a  hard  finish  on  walls;  also  in  the  mannfacton 
^  artificial  marble,  as  the  scagliola  tables  of  Leghorn,  and  in  the  glazing  of  porcelain. 

The  fibrous  variety,  whea  out  en  cahochon  and  polished,  resembles  oat's-eye. 
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Gypsum  Is  r^ted  in  form  to  heuIjiDditey  a  fact  t:  mght  oat  in  the  riew  above  taken  of  t 
jtystallization  (Am.  J.  ScL,  XL  xtH  85).    To  the  table  of  observed  planes  the  lettering  of  Brooke 
and  Miller  for  the  planee  is  added.    Plane  /of  f.  537  would  be  situated  on  t  636,  between  2-i  and 
Z4  below,  or  the  back  24  and  3-i  above.    Kenngott  obtained  firom  an  Engliah  crystal  2-1  a  2-tr=. 
Ill'  U'  (Ber.  Ak.  Wien,  xi). 

Recent  articles  on  cryst,  B.  ft  U.,  Min.,  536 ;  Quenstedt,  Min.,  1855,  1863 ;  Dufi^noy,  Min.,  ISd^ ; 
flessenberg,  Min.  Kot,  Ko.  li  iv.  There  seems  to  be  good  reason  for  accepting  as  the  tn.e 
fundamental  form  that  above  adopted,  since  the  planes  of  the  fundamental  prism  /,  and  0,  cor- 
respond in  this  case  to  directions  of  cleavage.  Most  authors  make  2-i  the  prism  J^  and  2-»  (of  rare 
xcurrence)  the  plane  0,  The  symbols,  on  this  basis,  with  the  lettering  of  Miller,  are  as  follow^ 
following  the  above  order  (Hessenberg,  Min.  Not,  Na  iv.):  w(a);  i-i  ((),  1-t  (Or  1  (»X  ^-^  (')» 
34  M;  /(m,  or  /of  NeumannX  i-l  H,  i-^  (h\  t-^,  U,  U  (k\  <.|i  K  i4 ;  -I-»  (d\  0{q  of  Quen- 
stedtX  H  («)i  ft  {0  o£  Hessenberg) ;  -1  (0,  In  (v\  1-3  {u%  i  (w);  -3-i  (Vi  or  k  of  Neumann) ;  f-i 
{i  of  Hessenberg). 

Named  from  yiif/of^  the  Greek  for  the  mineral,  but  more  especially  for  the  coUeined  minei^i.. 
The  derivation  ordinarily  suggested,  from  yn,  earthf  and  iipiut.  to  cook^  corresponds  with  tbia,  the 
most  common  use  of  the  word  among  the  Greeks.  Theophrastus,  after  mentioning  localitiP8| 
speaks  of  the  making  of  gypsum  by  burning  the  proper  stones  (among  which  aiabasler  is  induded) ; 
of  making  plaster  or  cement  from  it  by  "  powdering  it,  pouring  on  water,  and  stirring  it  with  wooden 
instruments,  there  being  too  much  heat  for  the  hand; "  of  the  necessity  of  preparing  it  '^imme- 
diately before  the  uso  of  it,  because  it  soon  dries  and  becomes  hard ;  '*  of  its  value  for  wliiteDing 
the  walls  of  houses,  and  of  its  being  an  excellent  material  for  making  images  and  ornaments. 

The  word  y€\pot  in  Plato  and  Herodotus  has  been  sometimes  translated  chalk,  but  not  so  in  the 
latest  and  best  Lexicon — ^the  reoent  edition  of  Stephanus.  The  sentences  in  Herodotus  containing 
it,  and  the  verb  ywpdut  derived  from  it  meanhig  to  cover  or  whiien  wiOi  gypsum^  are  most  intelligible 
if  calcined  gypsum,  or  preparations  fIrom  it,  are  understood. 

Powdered  chalk  is  not  likely  to  have  been  used  for  a  whitewash ;  and  a  wash  is  implied  instead 
of  dry  chalking.  Moreover,  true  chalk  was  probably  unknown  to  the  Greeks,  it  being  a  produce 
tion  of  more  western  countries ;  and,  aooording  to  Pliny,  even  the  Romans  included  under  their 
term  Oreia  (Latin  for  chaik)  principally  days,  and  promiuently  the  "Cimolian  earth"  (Cimolite,  p. 
467 X  true  chalk  being  what  Pliny  calls  *'  the  inferior  kind."  Theophrastus  speaks  of  a  Tymphgum 
gyprnm  (so  called  by  the  people  of  Tymphna)  which  was  a  filler's  earth  of  some  kind.  The  word 
y^\p9i  is,  therefore,  much  more  likelv  to  haye  been  applied  at  times  to  white  days  than  to  true 
ohalki  The  ancients  were  acquainted  with  lime  fit>m  the  burning  of  limestone,  and  could  not  have 
called  this  y6t^o{.  Plato's  expression,  T^v  it  Sati  Xtvk(i  yijpov  if  ^i»ro(  Acvcortfiav,  "  Whiter  than  gyp- 
sum or  snow,"  is  not  improved  by  supposing  it  chalk;  for  there  is  nothing  whiter  than  cakaned 
gypsum,  or  the  ceilings  or  ornaments  made  from  it. 

Selenitea  (= moon-stone)  of  Diosoorides,  which  he  says  was  also  called  egohroadenon  (moon-frtsth), 
'*  because  it  was  found  at  night  while  the  moon  was  on  the  increase,"  was  probably  crystalUzed  gyp- 
sum or  modem  selenite.  His  description  >cvir^,  Simvyiif,  ko^os  {=:whUe^  transparmt,  UgfU),  is  good 
as  far  as  it  goes;  and  the  uses  of  the  stone  which  he  mentions  also  agree  better  with  this  view  than 
with  that  of  its  bemg  either  the  modem  moonstone  or  oof  «-6V^  to  which  it  has  been  referred.  The 
name  is  from  ctKUfVi  moony  and  alludes  probably  to  the  peculiar  moon-like  white  reflections^ 
Some  aggregated  crystallized  masses  might  well  have  suggested  the  name  aphroaelenon.  It  is 
doubtf\il  what  Pliny  had  in  view  under  the  name  aeienUis  (xxxriL  67) :  it  is  probable,  from  his 
brevity  on  the  subject,  chat  he  did  not  know  the  mineral 

Lapis  apecularia  (Specular-stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being  mica)  j 
be  speaks  of  it  (xxxvt  69)  as  affording  by  burning  the  beet  of  gypsum. 

'AXa0aaTpirtii  (or  akbaster-stoue,  meaning  the  stone  out  of  whidi  ointment  vases  of  the  kind 
called  aldbastra  were  made)  was  with  Theophrastus  and  Plhiy  mainly  if  not  wholly  stalagmite, 
which  is  now  often  called  oriental  aUibaster  (see  imder  Galoitb)  ;  and  Thebes  in  Egypt  was  a  famous 
locality.  Such  vases  were  made  of  other  materials,  and  it  is  possible  that  gypsum-alabaster  was 
one:  for  when  polished  it  often  resembles  some  clouded  stalagmites.  This  opinion  is  favored— 
though  not  placed  beyond  question — by  the  statement  in  Theophrastus,  which  Pliny  reiteratei^^ 
that  the  gypsum-stone  is  **veiy  similar  to,"  *' not  unlike"  (meaning  in  the  rough  state,  of  oourse) 
aldbaairHea,  which  resemblance  is  not  obvious  if  stalagmite  is  the  only  alabastrites.  The  alabao- 
tritis  of  Pliny,  from  Syria,  said  to  be  white  spotted  with  various  tints,  may  be  of  this  kind,  aa 
Syria  was  noted  for  its  gypsum-stone^  according  to  Theophrastus  and  Pliny. 

*  It  Is  not  dear  that  PUny  Is  here  independent  authority.  He  appears  to  be  citfaig  fttnn 
l^eophrastua  In  the  most  of  what  be  says  about  gypsum ;  and  hi  one  or  two  cases  be  cites  blun* 
deringly.  He  says,  for  instance,  that  plaster  after  hardening  may  by  pounding  be  powdered  [fbr 
use  agaml ;  whereas  Tfaeophrastos  states  moire  correctly  that  *'  fty  bmiing  it  nay  again  and  agair 
be  made  fit  for  use." 
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meUberg  (Pogg.,  xoyiii  262);  2-4^  Slew 

Min.  186«,343): 

B        Ag 

1.  StaMftirt 

61-7        26-8 

a.       " 

68*98      28-61 

8.        " 

68-90       28-61 

4L         " 

67-78      28-78 

5.         « 

64-16      2811 

HTHBOUS  SULPHATXB.  64i 

'AXS0a<rrpo»  (akbastron)  ocours  as  the  name  of  alabasterwetone  in  the  writings  of  the  histo* 
rian  Herodianns  about  two  centuries  after  Christi  bat  without  description.  The  aiabcuinan  of 
Pliny,  something  white  and  froth-like,  called  also,  as  he  says,  sHmmif  atibi,  and  lor  basis,  and  oom- 
ing  fW>m  silver  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the  part  of 
Pliny. 

Burnt  gypsum  is  called  Plaster-of-Paris,  because  the  Montmartre  gypsum  quarries,  near  Parii^ 
are,  and  hare  long  been,  fiunous  for  affording  it 

Alt.— Gypsum  oocurs  altered  to  oaldte,  malachite,  quarts. 

666.  KEBSBRITB.  Eieserit  BeichariU,  Salsbergwerk  Stassftirt,  1860;  B.  H.  Ztg.,  zx.  89 
1861.  Martlnsite  KeimffoH  Ueb.,  1866-67,  22;  J&vfim.,  Pogg.,  xcviil  262,  1866  (not  Kartinsit» 
Karsten,  1846). 

Orthorhombic.     Massive ;  fine  granulai*  or  compact. 
H.=2'5.     G.=2'617,  Bischof.     Color  white,  grayish-white,  to  yellowish. 
Translucent  to  opaque.    Friable  to  firm.    LitUe  soluble. 

Ooiiip.---li[g 3+^= Sulphuric  add  68-0,  magneda  29*0,  water  13*0=100.    Analyses:  1,  Banii 
"'        )l  2-4^  Siewert  ft  Leopold  (Jahresb.,  1860,  788) ;  6,  Beiohardt  (Jahrh 

A 
[16*6]= 100  Ramm. 

13-47=l00-96  Siewert 
[12-49]=100  Siewert 

14-13=100-69  Leopold. 

14-30,  d  2-18,  insol.  0-39=99-14  Betehardt 

Beiohardt  in  his  earliest  analyses  obtained  (1.  c.)  S  48*05,  ]lilg21'66,  £[  84*56,  which  oorresponda 
to  Hg9+3l3L  AnaL  2,  3,  are  of  an  opalescent,  transluoent,  and  friable  variety,  and  4  of  a  darker 
yellow,  opaque,  and  much  harder  kind. 

P3rr^  etc. — In  the  closed  tube  yields  water.  B.B.  Aises  easily,  and  with  soda  on  charcoal 
gives  the  sulphuric  add  reaction.  But  little  altered  at  100**  0.  Dissolves  in  nitric  acid,  leaving 
a  small  residue  of  impurities.  Soluble  slowly  in  water,  but  completely,  100  of  water  taking  up 
40-9  parts ;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassftirtite. 

Obs.— From  the  salt  mine  of  Stassfurt,  often  mixed  with  camallite  and  gypsum.  F.  Jffischof 
divides  the  Stassiurt  salt  beds  vertically  (Ann.  Oh.  Phys ,  IV.  v.  806,  and  6.  H.  Ztg.,  zziv.  186Q 
into  4  regions,  corresponding,  he  observes,  to  the  natural  order  of  origin  from  an  evaporating 
saline:  1,  or  lower,  the  anhydrUt  region;  2,  the  polyfialUe;  3,  the  kiea^iU;  and  4,  the  camalUie, 
The  kieserite  is  in  beds,  9  to  1 2  in.  thick,  alternating  with  common  salt  The  whole  deposit  is 
about  190  feet  thick,  and  has  the  following  as  its  mean  percentage  composition :  Common  salt  66^ 
kieserite  17,  camallite  13,  chlorid  of  magnesium  (hydrated)  3,  anhydrite  2=100. 

Named  after  Mr.  Kieser,  President  of  the  Academy  of  Jena.  For  the  marUneiie  of  Karsten, 
see  under  Bjluti^  p.  112. 

666.  POIiTHAUTB.    Polyhalites  Stram^  Comment  Soa  B.  Gotting.,  Iv.  189.     Fta]yha]it 

iSKrcmk,  XXnters.,  L  444,  1821. 

Orthorhombic?  Clinohedral?  Descl.  A  prism  of  115®,  with  acute 
ed^es  truncated.    UBuallj  in  compact  fibrous  masses. 

H.=:2'5— 3.  G.= 2*7689.  Lustre  resinous  or  slightly  pearly.  Streak 
red.  Color  flesh-  or  brick-red,  sometimes  yellowish.  Translucent— opaque. 
Taste  bitter  and  astringent,  but  very  weak. 

Oomp.— ft3+i]^,in  whSoh  ft=&,  %,  Oa  in  the  ratio  1:1:  2=Sulphate  of  lime  45-2,  sol. 
magnesia  19*9,  suL  potash  28*9,  water  60=:  100.  Analyses:  1,  Stromejer  (Unters.,  L  144);  2, 
Bammelsberg  (Pogg.,  Ixviiu  612);  8,  Dexter  (Pogg.,  zcilL  1);  4^  Behnke  (ib.);  6,  a  A.  Joy 
(Inaug.  Dissert.,  49,  Pogg.,  zdii  1) ;  6,  7,  y.  Hauer  (Ber.  Ak.  Wien,  xL  385) :  8,  G.  Jenssch  (Pogt^ 
xcni  175);  9,  Dexter(l  a);  10,  Bischof  (Ann.  Gh.Phys.,  IV.  ▼.  812);  11,  Beiohardt  (Jahrh.  i&k 
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ttgS  ^aS 

&S 

NaGl 

fe 

1.  Tflohl 

44*74 

20-03  

27-70 

0-19 

0-34 

2.  AuBiee 

46*48 

20-69  

28-10 

O-ll 

0-38 

3.      " 

46  62 

18-97    0-61 

28-39 

0-31 

0-24 

4.  HaUein,  reef  42*29 

18-27    2-60 

27-09 

1-38 

5.  Gmunden 

42*78 

1906    0-76 

28-11 

1-76  *e50-36 

6.  HaUstatt 

56-41 

1104  

14-81 

12-16 



7.  Ebensco 

6118 

18-53  

1912 

0-28 

0-41 

8.  Vio,  red 

4411 

1978    1-69 

25-87 

0-24 

101 

9.    "    gray 

44-72 

19-08  

27-77 

0-44 

0-59 

10.  Stassfort 

42-64 

19-76  

27-90 

3-49 

11.        " 

43-44 

20-66  

26-22 

6-96=98-94  Strom. 

6-24=99-80  Ramm. 

6-02,  SiO  82,  Hft  049=100-^7  Doxtn? 

610,  Si  0-27, 3Pe  §  1-35=99-36  Behnke 

6-41=99-21Jo7. 

6-68=100  V.  Hauer. 

605=100-62  V.  Hauer. 

6-16,  Si  0-11,  £l  0-39,  Mg  002= 

99  38  JensadbL 
7*40=100  Dexter. 
6-75=99-54  Bischof. 
7  47,  Mg  CI  0-58=98*27  Beichaidt 

From  analysis  9,  6-23  p.  a  of  day  have  been  removed,  and  part  of  the  7*40  p.  a  of  water 
belongs  with  it. 

Berthier'8  analyses  of  the  Vio  polyhalite  (Ann.  d.  11,  z.  260)  were  ineorrect  The  loa 
Gmunden  (anal  5)  should  be  either  Ischl  or  Aussee,  aooording  to  Rammelsbetg,  who  says  the 
mineral  does  not  oocur  near  Gmunden  (Min.  Ch  *  283,  1862).  Joy  says  in  a  letter  to  the  •uthor 
dated  Oct.  1865,  that  it  was  brought  to  G.  Rose's  laboratory  so  labelled. 

Pyr.,etc.— In  the  closed  tube  gives  water.  B  B.  fuses  at  1*6,  colors  the  flame  yellow.  On 
charcoal  fuses  to  a  reddish  globule,  which  in  R.F  becomes  white,  and  on  cooling  has  a  saline 
hepatic  taste;  with  soda  like  glauberite.  With  fluor  does  not  give  a  clear  bead.  Partially 
soluble  in  water,  leaving  a  residue  of  sulphate  of  lime,  which  dissolves  in  a  l»ge  amount  of 
water. 

Obs. — Occurs  at  the  mines  of  Ischl,  Ebensee,  Aussee,  Hallstatt^  and  Hallein  in  Austria^  with 
oommon  salt,  gypsum,  and  anhydrite ;  at  Bercbtesgaden  in  Bavaria ;  at  Tic  in  Lorraine. 

The  name  Polyhalite  is  derived  from  ir«Av(,  7/iany,  and  uXs,  galt^  in  aJlusion  to  the  number  of  salts 
in  the  constitution  of  the  mineral 

For  remarkb  on  the  position  of  the  polyhalite  at  Stassfurt  see  Kiesbbite,  p.  641. 

657.  Hauantte  a.  GoebdiBuiX  Aa  St  Petersb.,  iz.  16,  1865).  Like  polyhalite  in  aspect  and 
characters,  but  has  the  ^  Ag,  Oa  in  the  ratio  1:2:3.  Color  white ;  lustre  silky ;  structure 
foliated  fibrous.  In  nodules  as  largo  as  the  fist,  at  the  salt  mine  of  MaJnan  in  Persia,  with  car- 
nallite,  and  also  investing  or  intersecting  nodules  of  camallito. 

668.  PIOROM£RITZI.  Picromeride  ScaccfU.  Mem.  Incend.  YeauY.  1856,  191.  Pikromeril 
Bamnk,  Min.  Gh.,  281,  I860.  Eainit  Zincken,  B.  H.  Ztg.,  xxiv.  79,  1866.  Schonit  R  iS^icAof^ 
Jahrb.  Min.  1865,  602,  1866,  340. 

Monoclinic.     C=75°  12',  I A  7=109^  50',  0  A  l-i=154° 
116°  4:1'.    In  crystals  and  crystalline  crusts. 
H.=2-5.     Color  white. 


}',  0  A  24= 


Ck>mp.    &3+%S  +  6  ^  or  (i]S:4-i%)S+8:fi:=Sulphurio  acid  89*8,  magnesia  9'9,  potaak 
23-6,  water  26-8=  100.    Analyses :  H.  Reichardt  (L  a) : 


9 

Ag 

4 

d 

CI 

1.  StassAirt 

38-62 

11-56 

22  82 

[26-29] 

0-81=100. 

2.          " 

89-74 

10-40 

23-28 

26-87 

0-28=100-67. 

Beicharat's  analyses  were  made  on  his  schoniiej  a  salt  obtained  by  him  by  separating  the  chloril 
of  magnesium  in  what  is  called  kainite  by  means  of  alcohol. 

Pyr.,  etc.— Loses  11  p.  a  water  at  100^  0.,  and  all  the  rest  by  heating  to  183'  0.,  Reichardt 
According  to  Graham,  the  artificial  salt  loses  its  water  wholly  at  132*'. 

Obs. — Pound  at  Yesuvlus  among  the  salts  produced  at  the  eruption  in  1855,  in  crystals  akmg 
with  crystals  of  cyanochroite,  an  isomorphous  species  in  which  copper  replaces  the  magnesia. 
Also  occurs  at  the  Stassfurt  salt  mine,  along  with  kieserite  and  carnallitc.  It  is  often  mixed, 
at  Stass(\irt,  with  ohlorids  and  other  salts,    iicohol  dissolves  out  ohlorid  of  magnesium. 

Kaifiile  of  Ziucken,  from  the  same  locality  at  Stassfart,  is  nothing  but  the  impure  picromerita 
just  alluded  to,  as  shown  by  Reichardt.  It  has  been  analyzed  by  Giaf  {B.  H.  Ztg.,  zziv.  288); 
E.  and  H.  Reichardt,  Hosceus,  and  Theile  (Jahrb.  Min.  1866,  387);  Philip  (Z&  Q^  xvii  649); 
and  the  clilorino  in  the  results  varies  from  14*5  to  36*7  p.  a    Kearly  all  the  dik  rine  is  reiD0T«4 
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■B  dilorid  of  magnesium  on  treating  the  mineral  with  alcohol  F6rmt  grannlar  ojbmm  whi<A 
▼aiy  in  oolor  from  oolorlesa  to  grajish,  jellowiflh,  and  reddish,  and  has  G.=2'131— 2*147,  but 
▼arjing  to  2' 1 84.  It  sometimes  contains  also  common  salt  Named  pierommie  in  allusion  to  the 
magnesia  present;  and  Kainite  (properly  OoBniie)  from  Kan^dt,  recent, 

659.  BLCEDrrB.    Blcsdit  John,  XXnters.,  1811.    Astrakanit  G.  Bo9t,  Beis.  Ural,  iL  270,  271, 

1842. 

In  imperfect  crjBtalB.    AIbo  massive. 

Color  whitish,  orange,  reddish.     Translucent.    Very  soluble. 

Var. — The  original  hlcedite  from  Ischl,  analyzed  by  John,  was  maasiTe,  somewhat  fibrous,  flesh* 
red  to  brick-red  in  oolor,  and  splintery  in  fracture.  The  astraktmiUf  from  near  Astrakan,  was  in 
whitish  cxystals. 

Oomp.— &S  +  2£[,  with  ft=|Mg+i]^a=:Sulphate  of  soda  42*6,  sulphate  of  magnesia  35'9^ 
water  21'5=loo.  Analyses:  1,  John  (L  a);  2,  y.  Hauer  (Jahrb.  G.  Beichs.,  606,  1856);  8, 
Qobel  (Rose's  Beis.  Ural,  L  c.);  4,  Hayes  (Proa  N.  H.  Bost,  v.  391): 


]^a3 

%s 

Had 

MgQ 

fl 

L  Ischl,  n2^ 

83-34 

86-66 

0-33 

22-00,  ]f[n9  0-88,  l^eS  0-34=98-00  John. 

2.      "    aiange 

41*02 

86-36 

0-60 

21-60=99-88  Hauer. 

3.  Astrakan 

41-73 

3581 

«— . 

0-34 

21-95=99-88»  GobeL 

4.  llendoza 

46-74 

33-31 

1-16 

~— 

19-60,  sand,  etc.  019=100  Hayes. 

ft. 

45-82 

33-19 

1-79 

18-84^  sand,  eta  0*36=100  Hayes. 

*  1*76  oky  and  sand  removed. 

Another  sample  afforded  Hayes  l^aS  48*00,  %3  84-20,  Nad  1*21,  tL  16*42,  Si, etc.  0*17= 
100.  Dried  at  90**  F.  the  water  was  reduced  to  15-20  p.  a  The  less  amount  of  water  in  Hayeses 
analyses  than  in  the  others  may  have  been  due  to  the  degree  of  diying. 

Pyr.,  etc. — Heated  losed  water  rapidly;  at  a  red  heat  fuses  quietly  to  a  transparent  globule, 
whidi  is  white  on  cooling.    Somewhat  deliquesoent  in  a  moderately  moist  atmosphere. 

Obs.— From  the  salt  mines  of  Ischl;  the  salt  lakes  near  Astrakan,  east  of  the  mouth  of  the 
Volga  (nnaL  3);  the  soil  of  the  countiy  near  Mendoza,  between  Son  Luis  de  la  Punta  and  the 
foot  of  the  Andes,  especially  east  of  San  Juan,  occurring  in  imperfect  crystals  at  the  junction  of 
two  layers  of  common  salt,  one  to  two  feet  below  the  surface. 

Named  after  the  chemist  and  mineralogist  Blode. 

660.  ZiCBWSITB.    L5weit  BawL,  Abh.  Oes.  Wiss.  Frag,  Y.  hr.  1846;  BdicL,  Ber.  Fr.  Nat, 

11  266,  1847. 

Tetragonal.  Massive.  Cleavage  octahedrons  have  approximately  the 
angles  111^  44'  and  105*^  2',  giving  for  the  vertical  axis  the  value  1-304. 
Cleavage :  basal,  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

H.=2-5— 3-0.  G.= 2-376.  Lustre  vitreous.  Color  yellowish- white  to 
honey-yellow,  also  reddish.  Fracture  conchoidal,  with  the  aspect  some- 
what of  fire-opal.  Taste  weak.  Optically  uniaxial ;  refraction  positive, 
for  the  ordinary  ray  1491,  extraord.  1*494. 

Ck>mp.— ftS+li^C,  with  ft =^]i(lg+i^a= Sulphate  of  soda  46'3,  sulphate  of  magnesia  89*1, 
water  14*7.    Analyses:  I,  Karaflat  (L  c);  2,  v.  Haner  (Jahrb.  G.  Belohs.,  1856,  606): 


3 

Mg 

»a 

n 

L 

62*86 

12-78 

18-97 

14-46,  Pe,  £l  0'66=99-21  K^raflat 

2. 

62-63 

14-31 

18-68 

14-80=100-22  Hauer. 

Obt.— In  pure  crystalline  masses  an  inch  thidc,  involved  with  foliated  anhydrite,  at  the  Ischl 
itft  mine,  Austria. 

661.  SP80BAITS.    Epsom  8alt     Sal  nativnm  catharticam  A.  Bermann,  De  Sale  native 
ttitfiartioo  hi  fodinis  Hungariss  reoens  invento,  Posonii,  1721.    Sal  nentrum  addulare,  Sal 
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Anglioanmn,  IFoO,  IfliL,  184,  in4J.  IcL,  Sel  d'Epsom  Pr.  2H  WalL,  L  839,  1763.  Hatotridhaa 
ScopoU,  De  Hydrarg.  Idrieuse  Tent.  Yenet,  1761  (Elap.  Beitr.,  iii  104;,  Frinoip.  Minn  ITtS 
Magnesia  vitriolata  (Sal  Anglicus,  Epsomensis,  SeidlicenBis,  Sejdschutensis,  amarus,  eta)  Berffm. 
Sciagr.,  1782.    ^ttersali  Warn.    Haarsak  pt    Epsomito  Jkud,,  Tr.,  446,  1824. 

Orthorhombic,  and  generally  hemihedral  in  the  octahedral  modificationa. 
/A  7=90°  34',  0  A  l-i=150°  2' ;  a:b:  (?=0-5766  :  1  :  I'Ol.  14  A  lA, 
basal, =59°  27',  l-iAl-i,  basal, =59**  66'.  Cleavage:  brachy diagonal, 
perfect.    Also  in  botryoidal  masses  and  delicately  fibrous  crusts. 

H.=2-25.  Q.=l-751 ;  1-685,  artificial  salt,  Schifl.  Lustre  vitreous— 
earthy.  Streak  and  color  white.  Transpai'ent — ^translucent.  Taste  bitter 
and  saline. 

Oomp.— li[g9+7  £[,  when  pure=Magneflia  16-3,  sulphuric  acid  32-5,  water  51*2=100.  Anal- 
jTses:  1-4,  Stromejer  (Gel.  Ana.  Gdtt,  1833,  Pogg.,  zxzL  137,  Schw.  J.,  Idx.  256);  5,  Boois  (Bar 
ScL  Industr.,  xiy.  300);  6,  Dufrenoj  (Tr.,  il  323): 


s 

ig 

*e 

An 

fi 

1.  a  Africa 

32-26 

14-58 

_, . 

8-61 

49-24=99-69  Stromejer.       . 

2.  Idria,  ''ffaanabi'* 

82-30 

16-89 

0-23 

— 

50-93=99-85  Stromejer.   • 

3.  OatalonU 

81-90 

16-49 



51-20=99-59  Sfcromeyer. 

4.  Neusohl,  roa&^td 

31-87 

15-81 

009 

0-34 

61-70,  Ou  0-88,  Co  0-69=99-88  Sferomejiit 

5.  Fitou,  France 

84-37 

17-31 

-^. 

^— 

48-32=100  Bouia. 

6.      " 

8407 

16-20 





47-20,  Oa  2-10=99-57  Duft&noy, 

Pyr.,  etc.— Liquifies  in  its  water  of  crystallisation.  Gi^es  much  water  in  the  dosed  tube  ai 
a  high  temperature;  the  water  is  add.  B.B.  on  charcoal  ftises  at  first,  and  finally  yidds  an 
infusible  alkaline  mass,  which,  with  cobalt  solution,  gives  a  pink  odor  on  ignition.  Very  solufak 
in  water,  and  has  a  yeiy  bitter  taste. 

Obs.— Common  in  mineral  waters,  and  as  a  delicate  fibrous  or  capillary  efflorescence  on  rodcs. 
in  the  galleries  of  mines,  and  elsewhere.  In  the  former  state  it  exists  at  Epsom,  England,  and 
at  Sedlitz  and  Baidschutz  In  Bohemia.  At  Idria  in  Gamiola  it  occurs  in  silky  fibres,  and  is  hence 
called  hairsaU  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of  Montmartre,  near  Paris ; 
in  Fitou,  Dept.  of  the  Aude,  France;  iijL  Aragon  and  Catalonia  in  Spain;  in  the  Cordillera  of 
St.  Juan  in  ChQi ;  and  in  a  grotto  in  Southern  Africa,  where  it  forms  a  layer  1^  in.  thidc.  Also 
found  at  Yesuvius,  at  the  eruptions  of  1850  and  1855. 

The  floors  of  the  limestone  caves  of  Ky.,  Tenn.,  and  Ind.,  are  in  many  instances  covered  with 
epsomite,  in  minute  crystals,  mingled  with  the  earth.  In  the  Mammoth  Cave,  Ky.,  it  adheres  to 
the  roof  in  loose  masses  like  snowballs.  At  the  Alum  Cave,  m  Sevier,  Tenn.,  on  the  headwaters 
of  the  West  Fork  of  Little  Pigeon  Eiver,  masses  of  nearly  pure  epsomite,  almost  a  cubic  foot  m 
volume,  have  been  obtained  (Gilford's  Bep.,  1 19).  It  effloresces  from  the  calcareous  sandstone,  10 
DL  firom  CooymaDS,  on  the  east  face  of  the  Hdderberg,  N.  Y.  Said  to  occur  also  over  the  Cali- 
fornia plains,  east  of  San  Diego  (Am.  J.  ScL,  n.  vi  389).  Also  effloresces  from  a  pyritiferoui 
serpentine  in  Marmora,  Canada  West ;  and  on  dolomites  of  the  Clinton  formation  (^urian)  in 
sheltered  places  between  Niagara  Falls  and  Lake  Huron,  as  at  Dundas,  where  layers  occor  1  in. 
thick. 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlich,  the  above 
described  form  is  produced  when  crystallisation  takes  place  below  15**  0.  (60*"  F.),  but  a  mono- 
dinio  form  between  25**  C.  and  80^  C. 

662.  TAURISOXTS.    Tauriszit  O.  R  0.  Volger,  Jahrb.  Mm.  1856,  162. 

Orthorhombic.    Angles  those  of  epsomite.     Occurring  planes :  /,  w,  H^ 
i-S J  1-t,  1-i ;  1,  2-2,  2-5.     Crystals  acicular. 
Lustre  and  other  physical  characters  those  of  copperas. 

Oomp«— Stated  to  be  that  of  copperas. 

Obs.— From  Whidgalle  in  the  Canton  Uri  (Pagus  Taurlscorum  of  the  Bomans),  Switmland^ 
tiiodated  with  copperas  and  alum.    The  crystal  is  a  rhombic  prism  with  pyramidal  terminatiooa 

e62A.  Taonam  BreUK  (Granlit  OkKksr^  ByiL,  1847).    A  dove-biown  mineral,  easily  aolvUe  is 
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water  and  attractliig  moistoro  readflj,  oocnrring  in  small  pyramidal  and  adoolar  crystals  supposed 
feo  be  orthorhombio,  and  also  massive.  Probably  a  hydrous  sulphate  of  sesquiozyd  of  iron ;  hot 
composition  not  ascertained.    H . = 1*5 — 2. 

From  Grant,  near  Schwarsenberg,  in  Saxony,  and  Brannsdorf  In  the  Br^geblrge.  Kamed  ttom 
rifcriv^f,  in  allusion  to  the  deliquescence;  but  changed  to  graulUe  by  GHocker,  beoause  the  Greek 
■tgntftei  fiquUying  aeiwdyf  and  not  paaawdy  as  in  deliquesceDoe. 

663.  FAnSBRXTB.    Fauaerit  BreiOL,  B.  H.  Ztg.,  xziy.  301,  1865. 

Orthorhombic.  I A  /=91®  18'.  Cleavage :  i-4  distinct ;  /  in  traces  oi 
none ;  O  rather  distinct.     Orvstals  grouped  in  stalactitic  forms. 

H. =3— 2J.  G. =1'888.  Liistre  vitreous.  Color  reddish-  and  yellowish- 
white  to  colorless.    Translucent  to  transparent.    Taste  astringent,  bitter. 

Oomp.-*AgS+3  lb  S  +  16]9[=(iMg+|  1(^11)9+5 d=Sulphuric  aoid  84*7,  protoz. 
iMM  20-6,  magnesia  5*8,  water  39-0=100.    Analyses:  1,  2,  MoUnir  (L  c): 

S  ittt       Jilg         A 

84-49       19-61       6-15       42*66,  Si,  9elraoi 
83-78        20-06        5*68        40*64. 

OlMk— Awn  Herrengrand  in  Hungary.    Named  after  Mr.  Fanser. 


COPPERAS  GROUP. 

The  species  here  included  are  the  ordinary  vitriols.  They  are  identicai 
in  general  formula  with  the  secies  of  the  Epsomite  group,  and  are  regarded 
as  the  same  compound  essentially  under  oblique  crystallization.  The  cop- 
per sulphate  diverges  from  the  others  in  crystallization,  and  contains  but 
6  of  water ;  but  species  containing  copper  in  many  other  groups  exhibit  n 
like  divergence  from  the  rest  in  crystalline  form. 

STHOKTlfT  BSrOBB   1750.      XaXgavOov,   XaUirtf,   MeXai^mpfa,   Zm^*,   M£««,  Di0900r^  V.    114-118. 

iChalainthwn  {ttom  yaXiriiff  hrau^  and  ^^9^^  flower)  is  vitriol  of  any  kind:  Spain  is  given  as  a 
locality;  ChaiciHs,  a  disintegrating  pyrites,  iron  or  copper,  impregnated  witii  the  same,  as  a  result 
of  its  alteration;  M^nieria  (fr.  /<iX..i,  ink)^  a  salt-like  chalcanthus,  or  earth  containing  it;  SorUf 
a  black  earth  or  stone  impregnated  with  some  vitriol ;  Mim,  a  yellowish  vitriolic  stone,  per- 
hapa  partly  oopiapite,  and  partly  yellow  ochre  impregnated  with  vitriol  of  some  kind.*] 

Atramentum  sutorium=Ohalcanthuni,  Chalcites,  Sory,  Misy,  Plin.j  xxxiv.  29-32;  evidently  in 
part  from  Diosoorides.  [The  description  of  Chaleanihum  gives  prominenoe  to  bkie  vitriol,  while 
its  use  as  shoemaker's  ink  (which  Atr.  sutorium  signifies)  implies  the  presence  of  green  (or  iroo) 
vitriol,  the  material  still  used  for  blackening  leather ;  ChalcUu  and  eory  are  the  same  as  above; 
Mtey  is  yellow  and  pulverulent,  like  the  mineral  now  called  copiapite.] 

Atramentum  sutorium =Melanteria=GhaIoanthum,  Chalcites,  Soiy,  Misy,  Agric.,  Foss.,  212- 
214,  1546 ;  Kupferwasser  id.,  Interpr.,  463,  1546.  [The  first  three  of  these  names  are  synonyms 
for  any  vitriol  or  all ;  and  indude  (as  partly  also  in  Diosoorides)  oafnUary  or  wooHiko,  plumose, 
stalactitic^  and  salt-like  kinds,  besides  Lapis  cUramenH;  Agrioola  mentions  the  varieties  AiramaiF 
turn  aukfrium  eandidiim{^UvKotop  Or,\  which  is  white  or  zinc  vitriol ;  A. «.  viride,  which  is  green 

*  In  interpVoting  these  andent  names  it  has  to  be  borne  in  mind  that  there  are  three  sources  of 
obscurity,  besides  that  of  imperfeot  description  : 

1.  That  the  earthy  or  stony  mass  containing  the  essential  ingredient  comes  into  the  description. 

2.  That  Pyrites  (indnding  pyrite,  marcasite  and  pyrrhotine)  is  brassy  enoo^  to  be  confounded 
with  chalcopyrite.  the  ore  of  copper  or  brass  (x«Ar4{) ;  and,  in  fact,  Diosoorides  says  that  pyrites 
yields  x"^"^*  although  in  the  next  line  asserting  that  it  strikes  fire  with  a  steel,  a  characteristic 
distinguishing  it  from  copper  pyrites.  Moreover,  Agricola  describes  all  the  vitriols  under  his 
AkummUa  sutaria,  and  makes  Kup/erwuaer  of  the  Germans  (meaning  eopper  water)  a  oommon 
synonym  for  them ;  as  has  been  true  of  Oopperax  in  English  and  Oouperoae  in  French. 

3.  That  iroo  and  copper  pyrites  often  occur  together,  and  the  vitriolio  results  of  their  altera 
tton  are  oonsequently  variously  mixed  in  nature. 
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vitriol ;  A.  a.  ecarulenm,  which  is  blue  yitriol;  Sory^  a  gray  or  blackish  stone,  often  nodnlai  (gtota 
rotnndlB),  impregnated  with  any  vitriol;  i^,  a  yellow  efflorescent  or  mealj  vitriol  (Cbpioptls). 
Gk>8lar  in  the  Harz  is  the  principal  locality  dted  by  Agrioola.  OhaJteiies  is  said  to  be  between 
Bory  and  misy  in  texture,  and  fiira  d  ari^  colore ;  perhaps  a  red  ochre  (a  frequent  result  of  tbt 
alteration  of  pyrites)  containing  copperas  and  some  unaltered  pyrites. 

Atramentum  vlride,  a  quibusdaia  VUreolum  vocatur,  Alberius  Magnus^  De  Min.,  libr.  v^  c  S, 
1270.  Yitriolum  Agric^  ib.,  218.  [So  named  from  viirium,  glasa^  in  allusion  to  the  glassy 
api^aranc«  of  the  crystals  of  vitriols ;  Agricola  speaks  in  connection  with  his  explanation  of  ttvi 
word,  of  "  A.  cacdidum  translucidum  instar  GrystallL"] 

Atramentum  Oesner,  Fobs.,  13,  1665;  divided  into  A.  album  durum  Gioslarianum  [or  Zinc  vit- 
riol], A.  viride  [or  Iron  vitriol],  A.  eoeruleum  Oyprium  pulcherrimum  [or  Blue  vitriol],  eta 
Melanteria,  Sory,  Misy,  Oesner,  ib.,  15,  16. 

Yitriolum  WcUlcrius^  Min.,  165,  1747,  and  Oronstedt^  Min.,  113,  1758:  a  genus  indnding  the 
species  V.Oupri  (=V.  Qypri,  V.  Veneris);  2,  V.  viride  (=Y.  ferri,  V.  martis);  3,  V.  album,  vel 
Zind  (fVom  Goslar) ;  besides  4,  Y.  mixtum  (a  mere  mixture) ;  5,  6^  Terra  vitriohcB  and  Lapis  atra- 
mentarius  (earth  or  stone  impregnated  with  vitriol  of  some  kind),  and  including  Lapis  atramen- 
tarius  flavus,  or  Misy. 

664i  MBIiANTAiUlTJJ.  MtXayrnpla,  XaXvivOov,  eta,  Diosoor,  Ghalcanthum,  Atramentoni 
sutorium,  eta,  PHn.  Kdanteria^  Atramentum  sntorium  viride,  Agric  Yitriolum  pt  AJberbu 
Magnua.  Atramentum  viride  Geanar.  Yitriolum  viride,  Y.  ferri,  Y.  martis,  TTo&rJuf.  Green 
Yitrid.    Copperas.    Sulphate  of  Iron.    Fer  sulfate  FY,    Mdant^rie  jBsikL,  Tr.,  iL  482,  1832. 

MO  Monoclinic.     C=75^  40' ;  7  A  7=82^  21',  O  A  l-i= 

123**  U'i  a:h:  c?=l-310  : 1  :  0-8474. 

O  A  i-i=104^  20'  0  A  -l-i=136^  18 

O  A  7=80  37  Oa  l-i=123  44 

0  A  -+i=159  6  -1  A  -1=101  32 

Cleavage  :  O  perfect,  7  less  so.  Often  in  capillary, 
fibrous,  stalactitic,  and  concretionary  forms.  Gene- 
rally massive  and  pulverulent. 

Ii.=2.     G.= 1*832.     Lustre  vitreous.     Color,  vari- 
ous shades  of  green,  passing  into  white;   becoming 
yellowish  on  exposure.     Streak  uncolored.     Subtrans- 
parent— translucent.     Taste  sweetish,  astringent,  and 
metallic.    Fracture  conchoidal.     Brittle. 

Oomp.—i'eS  +  7^= Sulphuric  acid  28*8,  protozyd  of  iron  25-9,  water  46*3 =100. 

Pyr.,  etc. — In  the  closed  tube  jields  water,  and  after  a  time  sulphurous  and  sulphuric  addsL 
On  charooal  turns  at  first  brown,  then  red,  and  finallj  black,  becoming  magnetic.  With  the 
fluxes  reacts  for  iron.  Soluble  in  twice  its  weight  of  water,  and  the  solution  1b  blackened  by  a 
tincture  of  nut  galls.  Exposed  to  the  air  becomes  covered  with  a  jellow  powder,  which  is  the 
sulphate  of  the  sesquioxyd  of  iron. 

Obs.— This  salt  usually  proceeds  from  the  decomposition  of  pyrite  or  maroasite,  which  readtlj 
afford  it,  if  occasionally  moistened  while  exposed  to  the  atmosphere.  Occurs  near  Ooslar  in  the 
Ears;  Bodenmais  in  Bavaria;  Fahlun,  Sweden;  at  Hurlet,  near  Paisley;  and  in  many  mines  in 
Europe  and  on  the  other  continents.  Usually  accompanies  pyrite  in  the  XT.  States,  occurring  as 
an  efflorescence;  at  Oopperas  Mt,  a  few  miles  E.  of  Bainbridge,  Ohio,  it  is  associated  with  idam 
and  pyrite.  It  is  empl(^)red  in  dyeing  and  tanning,  and  in  the  manufactare  of  ink  and  Prussian  bloe^ 

666.  PISANITB.    F.  Piaani,  0.  R.,  zlviiL  807.    Pisanlt  Kanng.,  Ueb.  1869.  10^  1860. 

In  concretionary  and  stalactitic  forms. 

Lustre  vitreous.    Color  bright  blue.    Becomes  ochreous  externally. 

Oomp.-^]('e,0u)S+'rfi;  or  a  ooppenm  with  three-flfths  of  the  iron  roplaoed  by  capfU 
Analysis  by  Pisani  (L  a): 
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Pyr«|  0ta^— 'KB.  giTes  with  the  fluxes  reactions  for  copper.    Otherwise  like  me^anterite. 
ObSri— Oooun  with  chalcopjrite  at  a  copper  mine  in  the  interior  of  Tarkey.    The  interior  of 
the  mineral  has  sometimes  druses  of  minute  orystals. 

660.  OOSliASmL  Atramentum  sutorium,  oandidnm,  potisaimum  reperitur  Goselarue,  trans* 
luddum,  crjstalli  iustari  Agrie^  Fobs.,  213, 1546.  A.  album  fossile  durum  Gk>slarianum  Gesner^ 
Foss.,  13,  1565.  Yitriolum  Zinci  album  nativum,  Galizensten,  Hyit  Yiklril,  WaU.,  167,  1747. 
Zino  Yitriol,  White  Vitriol,  White  Copperas,  Sulphate  of  Zina  Zinc  sulfat^e,  Couperose  blanche^ 
Dr.    Gallizinite  Beud.,  Tr.,  446^  1824.    Gfoelarit  Haid,  Handb.,  490,  1847. 

Orthorhombic.  I A  7=90^  42'  j  Oa  l-t=150°  10' ;  a  :  i  :  0=05735  : 
1  :  1-0123.  Observed  planes :  /,  «^i,  i-i,  i-2,  1-i,  1-t,  1,  2-5.  1-i  A  1-t,  top, 
=120°  20',  l-i  A  H  top,=120°  3',  Oa  1=140°  67',  1  A  1,  mac.,=127°  27', 
1  A  1,  brach.,=126°  45'.     Cleavage :  i-t  perfect. 

H.=2-2-5.  G.=2-036;  1-9-2-1;  1*953,  artificial  crystals,  SchilL 
Lustre  vitreous.  Color  white,  reddish,  bluish.  Transparent — translucent. 
Brittle.     Taste  astringent,  metallic,  and  nauseous. 

Oomp.^2nS+7d=SuIphuric  add  27*9,  ozyd  of  zinc  28'2,  water  43"9=100.  Beudant 
obtained  for  a  specimen  from  Schemnitz  (Tr.,  IL  481)  §  29*8,  2n  28'5,  Un  0-7,  Fe  0-4,  ^  40-8:^ 
100-2,  which  corresponds  toStL  EJaprolh  obtained  (Beitr.,  v.  193)  5  22-0,  2n  275,  Mn  0*6,  ^ 
50^=10a 

Pyr^i  etc^— Yields  water.  On  charcoal  with  soda  gi^es  a  zinc  coating,  and  a  sulphid  which 
tarnishes  sQver.    Easily  soluble  in  water. 

Obs. — This  salt  is  formed  by  the  decomposition  of  blende,  and  is  found  in  the  passages  of  mines. 
It  occurs  at  the  Rammelsberg  mine  near  Gk>slar,  in  the  Harz ;  at  Schemnitz  in  Hungary ;  at 
Fahlun  in  Sweden ;  and  at  Holywell  in  Wales.    It  is  not  of  common  occurrence. 

It  is  manufactured  for  the  arts,  and  is  very  eztensively  employed  in*  medicine  and  dyeing. 
White  yitriol,  as  the  term  is  used  in  the  arts,  is  the  sulphate  of  zinc  in  a  granular  state,  like  loaf 
sugar,  produced  by  melting  and  agitation  while  cooling. 

The  name  GaUitzeniie^  which  has  priority,  was  given  the  mineral  by  Beudant  from  a  popular 
German  name  GaiUtenskin,  But  although  so  called  in  Germany,  zinc  vitriol  is  not  a  stone  from 
Qalida  (Poland),  as  the  word  implies,  while  it  is  eminently  a  product  of  the  mines  of  Goslar  in 
the  Harz.    Haidinger's  name  GaslarUe  is  therefore  adopted  for  the  species. 

667.  BIBBBBITB.  Oobalt  Vitriol  Soffe^  J.  de  Fhys.,  zzxix.  68,  1701.  Kobaltvitriol  JSopp^ 
Gehlen's  J.,  II.  vL  167,  1808.  Bed  Vitriol  Sulphate  of  Cobalt  Bhodhalose  jBtod,  Tr.,  ii 
481, 1832.    Bieberit  Eaid.,  Handb.,  489,  1846. 

Monoclinic.     Usually  in  stalactites  and  crusts,  investing  other  minerals. 
G-.= 1-924,  artificial  crystals,  Schill.     Lustre  vitreous.     Color  flesh-  and 
rose-red.     Subtransparent — ^translucent.     Friable.     Taste  astringent. 

Oomp^—CoS +  7 fi= Sulphuric  acid  28-4,  ozyd  of  oobalt  266,  water  46*1=100.  Analyses 
1,  J.  H.  Kopp  (Gehlen's  J.,  IL  vl  167);  2,  Winkelblech  (Ann.  d.  Fharm.,  ziil  266);  3,  Beudanf 
^  c);  4^  6,  Sdmabel  (Ramm.  4th  SuppL,  118): 

41-66=100  Kopp. 

46*83,  Ag  3-86=99*66  Winkelblech. 

41-2,  |?e  0-9  Beudant 

46*22,  Oa  0-43,  fig  0*88,  01  0*09,  insoL  1-14=10012  Soha 

3813,  Ca,  Mg  tr.,  Q  005  insoL  24*04=100  Schn. 

Sopp*fl  analysis  corresponds  to  do*9+8d;  but  the  existence  of  such  a  oompouDd  is  wtr$ 
ioabtfhL    Tho  artificially  prepared  cobalt  vitriol  has  the  composition  above  given. 
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Psrr^  0to«— In  a  matrass  yields  waAer,  and  when  atronglj  heated,  snlphnioos  aold.  Oooi 
mnnicatos  a  blue  color  to  glass  of  borax. 

Oba* — ^In  the  mbbish  of  old  mines  at  Bieber,  near  Hanan;  at  Leogang  in  Saltzbnnt;  at  Trei 
Pantos,  near  Gopiapo^  OhilL 

Beudant's  name  RhodhcUose  is  not  an  admissible  deriTative  from  >«3dci(,  rote-colorod^  and  tXs, 
•ofi;  and  is  unmineralogical  in  its  termination ;  it  should  have  been  JihodohaUie.  Instead  of  making 
it  nght  (in  which  case  it  would  be  no  longer  Beudant's  name),  it  appears  better  to  adopt  th« 
)  applied  bj  Haidinger,  derived  from  the  longest  known  locality. 


668.  MORBNOSmi.  Nickel-Vlktri],  Yitriolum  fermm  &  niccolum  continens  ("  of  a  deep 
green  color,  with  Kupfemidcel,  in  Cobalt  mhies  ")  OransL  (the  discoy.  of  the  metal  NickelX  Min., 
114^  1768.  Niooolum  yitriolatum  (interdum  e  mineris  snlphoratia  fatiaoentibus  genitum) 
Bergm.t  Sdagr^  50, 1782.  Sulfato  de  niquel  (fr.  Galida)  D.A.  Casares,  1849,  A.  U.  Aldbar,  in 
BoTista  Minora,  Madrid,  306,  1850.  Sulfato  de  nickel,  Morenosita,  OcuardSf  ib.,  176,  March, 
1851.  Nickel  Vitriol  T.  S.  HwU,  this  Min.,  679,  1850,  Logan's  a.  Bep.  Can.,  1868.  Fyiome> 
Una  V.  Kob.,  GeL  Am.  Miinch.,  zzzy.  216,  1852,  J.  pr.  Oh.,  IviiL  44. 

In  acicular  crystals  and  thin  prisms.  Also  fibrous ;  and  as  an  efflores- 
oence. 

H.=2— 2'25.  G.=2*004,  Fnlda.  Lustre  vitreous.  Color  apple-green 
to  greenish-white.  Streak  white,  faintly  greenish.  Soluble ;  taste  metal- 
tic  astringent. 

Oomp.— :Jri9+7]6[=8iilphurio  add  28*5,  ozyd  of  nickel  26*7,  water  44*8=100.    Ana^TBea 
1,  2,  Fulda  and  Kdmer(Ann.  Oh.  Pharm.,  oxzzL  217): 


B 

M 

a 

la 

1.  Eiechelsdorf 

28-64 

26-76 

44-48 

0-27-100  Fnlda. 

2.        '* 

2842 

26-59 

44-83 

0-24=100-08  Komer. 

In  the  mineral  flrom  Ghdida,  on  which  the  species  was  instituted,  the  nickel  vitriol,  according 
to  Oasares  (L  c.X  was  mixed  with  a  little  sulphate  of  copper  and  iron ;  while  that  of  Canada, 
according  to  Hunt,  appeared  to  be  pure  nidcel  vitriol 

Pyr.,  eta— B.B.  in  tube  gives  water,  strongly  add,  swells  up,  and  hardens,  becoming  jeUow 
and  opaque.  On  charcoal  glows  strongly  and  evolves  sulphurous  add.  With  borax  and  phos> 
phoruB  salt  gives  a  distinct  nickel  reaction  The  Biechelsdorf  mineral  colors  the  outer  flame 
blue,  from  the  presence  of  arsenic. 

Obs. — A  result  of  the  alteration  of  nickel  ores.  Occurs  near  Gape  Hortegal,  in  Galida,  Spain, 
on  magnetite,  with  whidi  some  millerite  is  mixed ;  at  RiechelsdorfJ  in  Hesse ;  as  an  earthj  crust, 
mountain-green  in  color,  with  native  bismuth  and  arsenical  nickel,  at  the  Friedens  mine  near 
Lichtenberg  in  Bayreuth  (pyromeline).  Also  in  adcukr  cr3r8tal9  and  crusts  at  Wallace  mine, 
Lake  Huron,  upon  a  sulphuret  of  nickel  and  iron;  at  the  Gap  nidcel  mine,  Lancaster  Co., 
Pennsylvania. 

Named  by  Oasares  after  Mr.  Moreno^  of  Spdn.  A.  M.  Aldbar  states  that  ProC  Gaaares  sent  a 
communication  on  this  mineral  to  the  Sod^te  de  Fharmade  of  Paris  in  1849,  wfaidi  was  not  pub 


^69.  OHALO AN TUlTil.  XaXxavtfov,  Chalcanthum  pt,  Dioaoor^  Plin.,  Atramentum  coenileam 
Affric^  Oesnar,  Vitriolum  Oupri=y.  Gypri=y.  Veneris,  WcdL,  OransL  Sulphate  of  Oopper,  Blue 
Yitriol,  Oopper  YitrioL  Knpfervitriol  Otrm,  Oonperose  blene,  Ooivre  sulfate  /V-.  Yitriolo  di 
Bame  Hal    Qyanoae  Beud.,  Tr.,  IL  486, 1882.    Ohalkanthit  v.  KobeH  Tafdn,  31,  1858. 
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H.=2-5.   G. =2-213.  Lustre  vitreous.   Color  Ui 

Berlin-blue  to  sky-blue,  of  different  shades; 
sometimes  a  little  greenish.  Streak  uncolored. 
Subtransparent — ^translucent.  Taste  metallic 
and  nauseous.    Somewhat  brittle. 


Oomp.— daS  +  6]6[=Snlphurioacid  32*1,  ozyd  of  copper 
31*8,  water  861=100.  OOen  mixed  withmelanterite.  Bluish 
aystals  firom  mud  at  the  Oronebane  copper  mine  of  Widrlow 
contain,  according  to  Mr.  Mallet^  34*2  of  sulphate  of  iron  to 
60-7  of  sulphate  of  copper. 

Pyr^  «to.— In  the  closed  tube  yields  water,  and  at  a  higher  temperature  sulphuric  acid.  B.B. 
with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  copper.  Soluble  in 
water ;  a  drop  of  the  solution  placed  on  a  surface  of  iron  coats  it  with  metallic  copper. 

Obs. — Blue  vitriol  is  found  m  waters  issuing  flrom  mines,  and  in  connection  with  rocks  contain- 
ing chalcopyrite,  by  the  alteration  of  which  it  is  formed.  Some  of  its  foreign  localities  are  the 
Rammelsberg  mine  near  Goalar  in  the  Hans ;  Fahlun  in  Sweden ;  at  Parjrs  mine,  Anglesey ;  at 
irarioos  mines  in  Go.  of  Wicklow ;  formerly  in  crystals  an  inch  long  at  Ting  Tang  mine  in  Gwen- 
nap ;  also  Rio  Tinto  mine,  Spain.  The  waters  of  the  Rio  Tin  to  mine  have  yielded  annually  1,800 
cwL  of  copper,  consuming  2,400  cwt.  of  iron.  At  Wicklow  about  6o0  tons  of  iron  were  laid  in 
the  pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  iron  yielded 
H  to  2  tons  of  a  reddish  mud  which  was  cement  copper,  containing  for  every  ton  16  cwt.  of 
pure  copper.    It  has  been  observed  at  Vesuvius  among  the  products  of  the  eruption  of  1855. 

Found  at  the  Hiwassee  copper  mine,  also  in  large  quantities  at  the  Isabella  and  other  mines,  in 
Pdk  Co.,  Tennessee,  30  m.  from  Cleveland ;  at  the  (^ton  mine,  Georgia ;  at  Copiapo,  Chili,  with 
Btypttdte. 

When  purified  it  Is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and  linen,  and 
for  various  other  purposes  In  the  arts.  It  is  manufactured  mostiy  fW>m  old  sheathing,  copper 
trimmings,  and  reOneiy  scales. 

On  the  ancient  chaieanthwn  soe  p.  645.  Beudant's  name  eyanase  (with  cyanoeite  derived  from  it^ 
from  Kvav0i)  is  rejected  like  other  names  in  which  the  terminal «  of  the  Greek  is  retained.  More- 
over chakanihUef  meaamg  flotoers  of  copper^  is  old  and  good. 

670.  OTANOGHROim.    Oanocroma  Seacchi^  Mem.  Yesuv.,  191,  1865.  ^ 

Monoclinic.  (7=75^  30'=  (?  A  U,  7  A  7=108°  12',  0  A  l-i=153^  56', 
0  A  1-^=141°  47',  O  A  2-i=116°  49';  also  plane  2-i^.  Occurs  as  a  crust, 
and  crystals  obtained  by  solution  and  evaporation.     Color  clear  blue. 

Oomp.— Accordhig  to  Scacchi,  a  hydrous  sulphate  of  potash  and  copper :  (i  Ou + 1  &)  3  +  3  tt 
Obs. — ^From  the  s^ine  crusts  formed  on  the  lavas  during  the  eruption  of  Vesuvius  in  1855. 
Named  in  allusion  to  the  color  flrom  voavo;,  Uue^  and  ;^ptfa,  ecHw,    Scacchi's  name  has  been 

changed  to  the  above,  in  order  to  secure  the  termination  ite  and  avoid  ambiguity  (the  mineral  eon- 

lainingno  chrome). 


671.  ALUNOaBN.  Hydro-trisulfiite  d'alumine  And,  Tr.,  449,  1824.  Davite  (7)  IfflL, 
Quart  J.,  1828.  Alunogene  Beud^  Tr.,  it  488,  1832.  Solfatarite  pt  Shep,  Min.,  188,  1885. 
Keramohalit  Oloeker,  arundr.,  689, 1889.  Saldanite  Huoi,  Min.,  il  451, 1841.  Stypterit  Glocker^ 
Syn.,  297,  1847.  Holotrichit  pt  Hauam.,  Handb.,  iL  1174^  1847  (not  Halotrichit  Glocker). 
Schwefelsaure  Thonerde.   Sulphate  of  Alumina. 

Monoclinic,  Jurasky.    In  six-sided  tables  with  two  angles  of  92°  and 
four  of  134°.    Usually  in  delicate  fibrous  masses  or  crusts ;  also  massive. 
VsH.=l-5— 2.    G.=l-6--l-8.     Lustre  vitreous— silky.    Color  white,  or 
tinged  with  yellow  or  red«    Subtranslucent — subtransparent.    Taste  like 
that  of  common  alum* 
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Oomp.—£l9*+18tt= Alumina  16-f  sulphuric  acid  86*0,  water  48'6=:100.  AnalyiM:  1, 1 
Boussingault  (Anu.  Ob.  Phys.,  zzx.  109);  8,  Herapath  (Ch.  Gaz.,  1846);  4^  HartwaU  (JTahnnb.,  z 
118);  6,  H.  Bose  (Pogg.,  xxvii.  317);  6-9,  Eammelsberg  (Pogg.,  xliii.  180,  399);  10,  J.  Juiask? 
(Aat  Bl  t  Lit,  1847) ;  1 1,  L.  Barth  (Ber.  Ak.  Wien,  xziv.  239) : 


3  ^l        t[  ^e  'iSg 

1.  Rio  Saldana      36*40  1600  46*60  0*004  0*004 

2.  Pasto                 36*68  14*98  49*34   

3.  Adelaide            36*63  1709  46'70   

4.  MUo                   40*81  14*98  40*94   0*86 

6.  Gopiapo             36*97  14*63  44*64  2*68  0*14 

6.  Kolosoruk         35*82  16*67  48*61    

7.  Fricadorf          37*38  14*87  46*16   

8.  PotBchappel      36*71  12*78  47*02   0*27 

9.  Freienwalde      35*64  11*28  48'84» 1*91 

10.  Kooigsberg       36*76  14*30  44*60  2*16     

11.  PusterV.,1^7rol36*0  16*8  48*4     

^AndloML 


Oa        Si 


0*002 


0*16 
0*64 
0*45 


=990lBouS8. 

=  100*00  Bouss. 

,  Cu  004,  insoL  0*50  Herapath 

1*13,  fTa  1*13,  & 0-26,  H 01 040= 
100  Hart 

l-37=100*33Ro8e. 

=100  Ramm. 

,  1 0-22,  ^e  2-46=100*24  E. 

,  &  0*32,  fe  0-67,  »n  l*<i2  R. 

0*43,  Je 0*7*2,  ]^ 0*47,  Mn 031= 
100  Ramm. 

,  insol.  2*01=99*81  JuraskT 

=100-2  Barth. 


Beudaut  obtained  in  his  analTsis  of  a  specimen  from  Guadaloupe,  the  first  made  of  the  species 
(Tr.,  449,  1832),  S  39*94,  M 1676,  £[  36*44,  potash  alum  4*68,  green  vitriol  1*94^  which  gives  12 13 
instead  of  18  H.  The  other  analyses  agree  well  in  the  latfcer,  and  the  difference  is  probably  an 
error. 

Daviie  N.  Mill  (BrandesQ.  J.,  zxv.  882, 1828)  from  a  hot  spring  at  Ohiwachi,  a  day's  journey  from 
Bogota,  afforded  him  3  28*8,  Al  15*0,  £[  51*8,  9e  1*2,  with  eartliy  matters  3*2=100.  Requires 
investigation.    AnaL  10  is  of  the  keramohaUie  of  Jurasky,  from  near  Konigsberg. 

Pyr.,  etc. — Yields  water,  and  at  a  higher  temperature  sulphuric  acid,  in  the  closed  tnb& 
Gives  a  fine  blue  with  cobalt  solution.     Soluble  in  water. 

Obs« — This  species,  a  hydrous  sulphate  of  alumina^  results  both  from  voloanio  action,  and 
the  decomposition  of  pyrites  in  coal  districts  and  alum  shales,  and  occurs  at  the  localities  above 
mentioned,  besides  many  others.  The  Pasto  mineral  was  from  the  crater  of  a  volcano.  It  has 
been  observed  by  Scacchi  at  Vesuvius ;  at  Konigsberg,  Hungary,  it  occurs  in  thick  druses  with 
iron  vitriol  It  is  found  as  an  efflorescence  in  numerous  places  in  the  United  States.  A  white 
fibrous  alunogen  (?)  occurs  abundantiy  at  Smoky  Mtn.,  Jackson  Oa,  N.  0.,  where,  it  is  said,  tons 
may  be  obtained. 

This  species  was  made  known  by  Beudant,  and  by  him  first  named  Alunogen.  The  word  is  a 
cross  between  French  and  Greek,  and  therefore  objectionable ;  but  not  worse  than  some  others 
of  minerals  that  are  accepted.  Should  daviie  turn  out  to  be  the  same  thing,  this  name  would 
have  the  precedence  in  time ;  but  still  it  could  not  claim  recognition  on  the  basis  of  an  analysis 
proved  to  be  so  greatliy  in  error. 

672.  OOQXTIMBrrB.    Neutrales  schwefelaaures  Eisenozyd  O,  Base^  Pogg^  zxvii.  809,  1833 
White  Ooppems.    Ooquunbit  BreiOL,  Handb.,  100,  1841. 

Hexagonal.  Prisms  usually  with  the  terminal  edges  deeply  replaced. 
0  A  1=151°,  7a  1=119°,  1  A  1=128°  8'.  Cleavage :  /,  imperfect  Also 
in  fine  granular  masses. 

H.=2— 2'5.  G.=2— 2'1.  Color  white,  yellowish,  brownish,  sometimee 
with  a  pale  violet  tint.     Taste  astringent. 

Oomp.— 9eS'+9  fi=Sulphurio  add  42*7,  sesquiozyd  of  iron  28*6,  water  28*8=100  Asalj* 
iM.  1,  2,  H.  Bose  (La): 

B        9e      Si      Oa      ftg     Si        fi 

1.  OryHaOiM    43-56     24*11     0*92    0*73    0S2    0*31    30-10=10004 BoM. 

2.  Cfranniar      43*66    26*21    0*78    0*14    0*21    0*37    29*98=100*24  Rose. 

Pyr.,  eto«— B.B.  resembles  melanterite.  Wholly  solnble  in  odld  water;  if  the  solntioii  In 
hoatod,  sesquioxyd  of  iron  is  copiously  precipitated.  Dilute  muriatic  add  dissolTes  aH  azoept 
the  silica. 
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OlMr—Forma  a  bed  in  a  feldspathio  or  trachytio  rockf  in  the  proyinoe  of  Ck>qaimbo,  about  half 
a  day's  jouniej  from  Copiapo.  The  bed  of  aalt  is  oa  the  increase,  and  is  prolMiblj  derived  from 
decomposing  solphids.  Pits  20  ft  deep  have  been  formed  in  it  by  the  people  of  the  country. 
Oocurs  also  in  Bolivia  near  Oalama,  constituting  the  greater  part  of  a  large  hilL 

Observed  by  Scaochi  about  fumaroles  after  the  eruption  of  Vesuvius  in  1855,  partly  In  a 
brownish  friable  crust,  which,  by  solution  and  evaporation,  afforded  yellow  hexagonal  crystals; 
also  as  a  yellowish  crust,  in  many  parts  tinged  green,  compact  m  texture,  with  the  lustre  of  a  sur* 
face  of  fracture  very  bright 

Grailich  states  (Ber.  Ak.  Wien,  zxviU.  272,  1858)  that  a  specimen  of  coquimbite  from  Copiapo 
in  the  museum  at  Vienna  has  the  optical  characters  of  his  roemerite,  and  therefore  cannot  be 
hexagonal,  and  he  suggests  that  the  two  minerals  may  be  identical. 

A  related  ochre-yellow  mineral  from  Algodonbai  in  Bolivia,  afforded  v.  Bibra  (J.  pr.  Oh.,  xcvL 
206)  §  H0*28,  Fe  43-89,  Ca  4'21,  £[  21-20,  Oul^  ^.=99*63;  which,  if  the  lime  be  separated  as 
gypsum  (10-21  p.  c.^  becomes  3  50'3i,  Fe  27-80,  '&  2186= 100.  It  is  partly  Bdnble  in  water, 
bat  the  solution  contains  no  iron. 


ALUM  AND  HALOTRICHITE  GROUPS. 

^  Groups  of  Tersnlpbates  having  the  ratio  of  base  and  acid,  and  also  of  B,. 
R,  1  :  3 ;  all  very  soluble,  and  having  more  or  less  the  astringent  taste  of 
commonalum.  H.=2— 25.  G.=l-56— 2.  The  Alums  have  24  fl  to  4  S, 
and  are  isometric ;  the  Halotrichites  have  22  H  instead  of  24  H,  and  are 
not  isometric,  being  either  orthorhombic  or  monocliuic. 

The  species  hero  included  are  not  easily  distinguishable  by  the  taste  or  external  characters,  and 
hence  early  authors  on  minerals  include  all  under  one  or  two  names.  The  old  synonymy  and  the 
history  of  the  species  are  therefore  more  conveniently  given  here  than  under  the  several  sub- 
divisions of  tho  group. 

ZrorrnoU  Or,  Alumen  Plin.  [embracing  vitriols  as  well  as  the  alums].  E yierrJ^  trrmrnpia  Dioscor. 
[embracing  the  fibrous  or  feathery  kinds,  ^x'^rii  being  from  vxtio»,Icui^  and  alluding  to  the  easy 
BubdivisioQ  into  fibres].  Tptxi^ii  IHoscor.  [fr.  Bpi(,  Aoi'r,  it  embracing  capillary  kinds].  Alumeo 
fosaile,  Germ.  Ajaun,  Geaner^  Foss.,  1565  [vitriols  being  excL,  and  comprising  the  var.  A.  can 
didum  NeapoUtanum  (fV.  Kaples),  A.  capillare,  ib.,  A.  Placodes  (latas  crustas  habens),  ib.,  etc.]. 
Alun,  Alumen  [Including  var.  a  solidum,  0  crystallisatum,  y  plumosum,  or  Fjador-Alun],  WcUL^ 
Ifin.,  161,  1747.  Alun,  Argilla  acido  vitriol!  imbuta,  Gronst.,  115,  1758.  Arg^la  vitriolata  [= 
Sulphate  of  Alumine]  Beargnu^  Sciagr.,  1782.  Alaun,  Haarsalz,  Federalaun  [all  as  one  spodes,  or 
if  two,  without  right  distinctions],  Weam,^  and  other  Min.  be/ore  1800.  Alumine  sulfa  tee  alkaline 
K^  Tr.,  iL  278,  ISO  I  [citing  Yauquelin's  anal,  of  potash-alum,  but  including  all  alums]. 

In  1795  Klaproth  proved  (Beitr.,  L  311X  and  in  1792  Breislak  (Essais  Min.  sur  la  Solfatara,  etaX 
that  some  alum  (that  of  Miaeno  and  the  Solfatara,  near  Naples)  was  potashrolum.  In  1802  Klap- 
roth showed  (Beitr..  iii.  102)  that  the  Fsderalaun  of  Freyenwald  was  iron-alum.  Beudant 
ascertained  that  there  was  a  native  alum-like  mineral  which  had  the  constitution  attributed  last 
century  to  true  alum — that  is,  was  a  simple  stUpJiaie  of  alumincij  without  an  alkali  or  other  prot- 
oxyd  (Tr.,  449,  1824).  Griiner,  in  1821  (Gilb.  Ann.,  Ixix.  218),  made  known  a  native  ammonicL- 
alum;  Thomson,  in  1828  (Ann.  Lya  N.  T.,  iii  19,  1828^  a  native  eockJHdum;  A.  A.  Hayes,  in 
1846  (Am.  J.  Soi.,  xlviL  360),  a  magnesia^iium. 

673.  TSOHBRBflXOTPB.    Ammonia  Alum.  Ammoniakalam!,  Ammonalaim,  Cfemu    ^mmon* 
ahm  BauL,  IL  497,  1832.    Tbchermigit  v.  EobO^  Tafehi  Bestimm.,  1853. 

In  octahedrons  and  fibrons. 

H.=l— 2.  G.=l*50.  Lustre  vitreous.  Color  white.  Transparent  tc 
jranslucent. 

Oomp^N H'OS+Sl  S'4-24  lS[=(i  (NH'  0)'+f  Si)  S*-M8  d=:Sulphate  of  ammonia  14«6i 
f  ilphate  of  alumina  37*8,  water  47-6=100. 

Analyses:  1.  Pfaff  (Handb.  An.  Oh.,  iL  47);  2,  Lampadius  (Gilb.  Ann.,  Ixz.  182,  Ixxl?.  183) 
3  Stromeyer  (Pogg.,  xxxL  137): 
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S  SI  ISTH^O  a  Sg 

1.  TtKshermig        36*00  12-U  6-58  4600  0-28=100  Pfiftff. 

8.         •*  38-58  12-34  412  44*96  =100  Lamp&Jiofl. 

8.         "  86*065  11-602        8-721  48890  0-115 =99'898  StromeTer. 

P3nr-,  etc. — ^In  the  doBod  tube  yields  water  and  sulphate  of  ammonia ;  B.B.  sublimes ;  on  chai 
coal  giyes  a  coating  of  sulphate  of  ammonia,  and  leaves  a  residue  which  gives  a  fine  blue  with 
cobalt  solution ;  with  soda  gives  ammonia  fUmes,  and  the  reaction  for  sulphuric  add. 

Obs. — From  Tschermig,  Bohemia  This  salt  is  manufactured  firom  the  waste  of  gat  wo^ 
and  used  eztensivdj  in  place  of  potash  alum. 

674.  KAIiZNTTB.    Potash  Alum.    Native  Alum.    Kalialann,  Ealinischer  Alum,  KaliniHchef 
Alumsulphat,  Oerm,    Kalinite  Dona. 

Isometric.    Usually  fibrous  or  massive,  or  in  mealy  or  solid  crusts, 
H.=2— 2-6.     G.=1'76.    Lustre  vitreous.    Color  white.    Trauspareut 
to  translucent. 

Oomp.— &S+SlS*+24a=(ift*+iSl)S«+18fi=Bolphate  of  potash  18-4^  sulphate  of  ahi- 
mhia  36*2,  water  45-6=100. 

Pyr.,  etc.— B.B.  fuses  in  its  water  of  crystallization,  and  froths,  forming  a  spongy  mass;  with 
cobalt  solution  an  intense  blue ;  on  dluirooal  gives  a  hepatic  mass.  Soluble  in  from  16  to  20  times 
Its  weight  of  cold  water,  and  in  little  more  than  its  weight  of  boiling  wator. 

Obs. — Effloresces  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitby  in  Toik* 
shire  is  a  noted  locality,  also  Hurlet  and  Oampsie  near  Glasgow.  Also  obtained  at  the  vdcanoei 
of  the  Lipari  isles  and  SicUy.  Cape  Sable,  Maryland,  affords  large  quantities  of  alum  annuaDy 
In  the  caves  of  the  XTni^  Mts.,  Eastern  Tennessee,  especially  at  Sevier,  masses  a  cubic  foot  in 
sixe  may  be  obtained ;  also  in  the  "  Black  Slate  '*  of  Middle  Tennessee ;  and  in  caves  along  the 
valleys  and  gorges  of  the  streams  hi  Be  Kalb,  Ck)ffe6,  and  Franklin  Cos.,  Tenn.  (Safford). 

676.  VOLTArm.    ydtaite  Ju  Scacchi,  Aa  ScL  Nap.,  1840. 

Isometric.    In  octahedrons,  cubes,  dodecahedrons,  and  combinations  of 

these  forms. 

Lustre  resinous.     Ck>lor  dull  oil-green,  greenish-black,  brown,  or  black. 

Streak  grayish-green.     Opaque. 
» 

Oomp.— *e§+FeS»+24fi,  Scacchi,=*e3  16-4,  3Pe5»  406,  fi  44-0=100;  but  not  fhxQ  t 
complete  analysis.  Duft^noy*s  analysis  (Ann.  d.  M.,  III.  Ix.  166)  is  not  correct  according  to 
Scaochi  (Mem.  G.  Camp.  Kapoli,  89,  1849). 

Abich  has  obtained  an  artificial  salt  of  similar  characters,  which  has  the  formula  (|  (^d,  &)*4- 
}  Pe)  S*+4  fi,  and  the  composition : 

S48'S2        £12-20        9e  17-65        f'e  11*60        fTa  6*25        £0*4        fi  16-94 

a  little  of  the  iron  being  replaced  by  alumhium.  It  is  supposed  that  Toltalte  oorrespcmds  ti>  It 
essentially  in  composition. 

Paulinyi  has  found  crystals  of  a  similar  compound  at  Kremnits.  They  afford  the  formula 
(Tschermak,  Anz.  Ak.  Wien,  1867,  218)  (t(£'e,&)*+i2^o)5*+4i:^  with  j<e  :  1^=4  : 1,  and  » 
little  aluminum  replacing  iron. 

Pyr.,  etc. — Soluble  in  water  with  difficulty,  and  at  the  same  time  docompoaes. 

Obs.— This  species  was  first  observed  at  the  Solfktara  near  Naples,  by  Breislak  ( 1792).  It  bat 
been  fouud  by  F.  Ulrich  at  tiie  Bammelsberg  mine  near  Goslar.  The  last  contains  protoi^  of 
manganese,  as  well  as  of  iron. 

676.  Blakette  Datia^  Mm.,  1860.  J.  H.  Blake  has  described  an  iron-sulphate  ftom  Ooqnimbo^ 
which  he  refers  to  ooquimbite ;  but  it  occurs  in  regular  octahedrons,  and  assumed  the  same  firm 
an  solution  and  recrystallisation.  He  obtained  in  au  analysis  9  41*37,  9e  26'79,  Si  1*06^  Jig 
3-80,  3i  0*82,  ti  29*40=99-68.    Requires  further  inyestigation. 
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677.  ICBNDOZmi.    Soda  Alum.    Natronalami,  Natrnmalaiin,  Qtmk    NatFoiialim  Btui^  tt 
448,  1841.    Solfttarito  pt  Shep^  Min^  VL  187,  1886  (not  in  Min.  of  1857).    Mendosite  Dma. 

In  white  fibrous  masses. 

H.=3,  and  G.=l*88,  Thomson.  Externally  white  or  pulverulent. 
Some  resemblance  to  fibrous  gypsum,  but  harder. 

Oomp.— $a5+Sl9'+22fi=Solphate  of  soda  16*1,  lulphate  of  alumina  89*0,  water  44*9s 
100;  or,  Sulphurio  add  36*8,  alumina  11*7,  soda  7*1,  water  44*9=100.  AnalyslB  bj  Thomaon 
(AmL  I^ra  N.  Y.,  1888): 

St  Juan  near  ICendoia       5  37*70        Xl  12-00        ]Sra7*96       fi  41*96=99*62. 

Pyr.,  eto< — ^Beaembles  ordinarj  alum. 

Om. — Oocurs  near  Mendoza,  eaat  of  the  Andes. 

Thomaon  found  for  the  composition  of  a  soda  alum  from  Southern  Peru  which  he  called  Sub* 
iesquiaulphate  of  Alumina  (PhiL  Mag.,  XXL  xxiL  188^  9  32*95,  £l  22*66,  &a  and  9  6*50,  ft  39-20 
=  101-20.    G.=l*684. 

Shepard  states  in  Am.  J.  Sd.,  xvi.  203,  1829,  that  the  alum  of  the  island  of  Milo  is  a  soda  alum 
relatea  to  Thomson's ;  but  in  toL  zxiL  387.  ib.,  he  admits  a  doubt,  on  the  ground  of  Hartwall*8 
analysis  of  a  MQo  alum,  which  makes  it  Aiuinogen  (q.  ▼.).  Shepard's  name  solfatarite  (whioh  ha 
has  since  rejected)  was  based  upon  its  occurring  in  solfataras,  and  not  in  the  Naples  solfatara,  to 
wbudi  no  allusion  is  made  in  his  edition  of  1836 ;  and  under  it  he  gave  three  analyses  of  aluno- 
geo,  with  the  one  of  sodor^um  by  Thomson.    The  Kendosa  mineral  is  not  from  a  solfatara. 

67&  PIOKBRINOZTE.    Mayeij  Am.  J.  Sci.,  zlvL  360,  1844.    Magnesia  Alum  ib.    Magned- 

alaun,  Talkerde-Alaun,  Cfemu 

Monoclinic  ?  In  fine  acicular  crystals ;  long  fibrous  masses ;  and  in 
efflorescences. 

H.=l.  Lustre  silky.  Color  white,  yellowish.  Becomes  pulverulent 
and  white  on  exposure.     Taste  bitter — astringent. 

Oomp^— li[g9+3i^l9'+22^=Sulphuric  add  373,  alumina  12*0,  magnesia  4*6,  water  46*1. 
Analyses:  J,  A.  A.  Hayes  (L  o.);  2,  How  (J.  Gh.  Soc,  II.  I  200): 

9       Xl    ]e*e,li[n%    Oa     &      fi 

1.  Iquique  3«'32  12*18     0*48    4*68  0*13   46*46,  H  Q  0  60=99*74  Hayes. 

1  Kewport,N.  a  36*38  10*64    0*68    4*79   0  23  46  06,  Co  0*06,  Si  014^  slate  0-72=99*67  tt 

In  two  other  trials  How  found  for  9  86*36,  86*69,  and  for  ti  46*16,  4607. 

Pyr.,  eto.^In  the  matrass  yields  water,  and  acts  like  other  alums.    Tastes  like  ordinary  alum. 

Obs. — From  near  Iquique,  in  Peru ;  also  from  K.  Scotia,  in  Kewport^  on  the  bank  of  the 
Meander,  as  an  efflorescence  on  the  slate  or  shale  (Silurian)  of  a  sheltered  cliff,  where  it  results 
from  the  action  on  the  shale  of  decomposing  pyrite— and  probably  a  kind  containmg  traces  of 
oobalt  and  nickel.  How  observes  that  the  fibrefl  in  this  mineral  are  oblique  in  ciyBtall^tion,  and 
that  it  contains  only  22  £[;  and  that  it  is  there lore  not  a  true  alum. 

€79.  APJOHNITB.     Manganese  Alum  Apfohn^  PhiL  Mag.,  xiL  108,  1888.     Manganalaup 

Apjohnit  aiockert  Syn.,  298, 1847. 

In  fibrous  or  asbestiform  masses,  white,  and  with  a  silky  lustre. 

Oomp.— 'ftn9+Xl9*-H24fi=Sulphate  of  numganese  16*8,  snlphate  of  alumina  87-0,  water 
46-7  =  1 00.  How snggesta  the  formula  An  9+ sStl  9'+  22  ^  which  would  oorrespond  to  44*64  p.  a 
of  water  and  35*96  9,  supposing  some  loss  of  the  sulphuric  add  in  the  heating  to  determine  thi 
water. 

Analysis :  Apjohn  (PhiL  Mag.,  L  a) : 

9  88*79        21  10*65        Stn  7*38  (=lkn  6*60)        tL  48*18        AgE  l-OfrclOOi 
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Pyr«— Nearly  the  same  as  for  ordinarj  alum,  but  gives  with  flnzes  a  reaotkm  for  mangiBtaa. 
Ob8«— From  Lagoa  Bay  in  South  AfHoa. 

680.  BOSJBMANXTB.    ICanganese  Alum  pt^  MaDgano-magneaiaa  Alum.  Boqemanxtei^oiia 

Monoclinic?  In  silky  acicnlar  or  capillary  cryBtallizations ;  and  as 
cnists  and  efflorescences.  Taste  l^e  that  of  ordinary  alum,  bat  less 
strong. 

Oomp.--(^^Mg)S+&S'+22]S(How)=if  ftn  :  Ag=l  :  2,  Sulphuric  add  86*82,  alnmioa 
11*83,  protoxyd  of  manganese  2'73,  magnesia  8*08,  water  46*56=100.  Analyses :  1,  Stromeyei 
(Pogg.,  xzxL  137) ;  2,  J.  L.  Smith  (Am.  J.  Sd.,  II.  xviiL  379) ;  8,  B.  Sohweiaer  (Eenng.  Uebek, 
1869,  12): 

3         £1      ]e*e      An     1^    Oa     £:       £[ 

1152  217     8-69 4674,  KO  0-20=100  a 

10-40   016     2*12    6-94 0  20  46-00=100-66  Smith. 

10*66    1-06     2*61     8-74   027    068  44*26,  Cu  0*22, insoL  1-12=100. 


1.  Bosjeman  R,  Afr.  86*77 

2.  Utah  36*85 

3.  Maderan  YalL        85*96 


In  the  last  there  was  some  ammonia  with  the  water. 

Pyr.,  eta — As  under  apjohnite. 

Ods. — It  covers  the  floor  of  a  cave  near  Boiq'eman  river  in  Southern  Aftiea,  to  a  depth  of  six 
inches ;  the  roof  is  a  reddish  quartzose  conglomerate,  containing  magnesia  and  pyrites ;  it  reats 
on  a  bed  of  epsomite«  1-^  inches  thick ;  also  found  in  Maderan  valley  in  Canton  Uri,  Switaeriand 
(called  keramoJuUite  by  Schweizer);  and  at  Alum  Point  near  Salt  Lake,  in  Utah.  This  Utah 
mineral  was  made  a  manganesian  alum  by  Dr.  Gale  (Am.  J.  ScL,  II.  xv.  484^  1858). 

681.  HAIjOTRIOHITZI.    Federalaun  von  Freyenwalde  (with  anaL  showing  it  to  bo  an  iroo 

alum)  Klapr.^  Beitr.,  iiL  102,  1802.  Eisenalaun  Germ,  Iron  Alum.  Halotrichit  Giodber, 
Grundr.,  691,  1839.  Hversalt  FbrMammeTf  Jahresb.,  xziiL  263,  1848.  Halotridhine  Scaecks 
Mem.  Gool.  Gamp.  Kap.,  84^  1849. 

Silky  fibrous.  Yellowish-white.  Taste  inky-astringent.  Becomes  dull 
and  pulverulent  on  exposure. 

Comp.~:f'eS+£lS*+22]S=Sulphuric  add  35-9,  alumina  1I'5,  protozydof  ironS-l,  water 
44-5=100. 

In  the  IlversaU  of  Forchhammer  (L  a)  a  small  part  of  the  alumina  is  replaced  by  sesquioxyd 
of  iron,  and  of  the  protoiyd  of  iron  by  magnesia.  Scaoohi's  Halothchine  (L  a)  may  belong  here ; 
he  writes  for  the  formula  ^e  S+f  %1  §*+  18 1^  If  part  of  the  iron  is  sesquioji^d  it  is  like  the 
hversalt. 

Analyses  :  1,  Berthier  (Ann.  d.  Mines,  v.  257) ;  '2,  Rammelsberg  (Pogg.,  xliiL  399)  •  8,  B.  SOli- 
man,  Jr.  (this  Min.,  226,  1850);  4,  Arppe  (An.  Finske  Min.,  1867);  6,  Phillips  (Ann.  Gh.  Phja^ 
xxiiL  822) ;  6,  Forchhammer  (I  a);  7,  Scacchi  (L  a) : 


S 

£1 

*e 

Mg 

fi 

1. ? 

34*4 

8*8 

12*0 

0-8 

44*0=100  Berth. 

2.  Morsfeld 

8603 

1091 

9-37 

0*23 

48-03,  &  0-48=100  Bamm. 

3.  Oroomiah 

33*81 

10*62 

9*16 

41*61,  Si  8-34,  Pe  105=99*68  & 

4.  Finland 

34*71 

18*83 

6-3 

44-20=98*47  Arppe. 

5.  Hurlet 

30*9 

5-2 

20-7 

43-2=10i)  Phillips. 

6.  Hver8aU 

35*16 

11-22 

4*57 

2*19 

45*63,  9e  1*28=100  Fordihammar. 

7.  Jlaioirichine 

3412 

9*76 

10*20 

45*92=100  Soacchi. 

Klaproth  obtained  for  the  "Feather  alum"  of  Freyenwalde,  Sulphuric  add  and  water  77, 
alumina  15*25,  protozyd  of  iron  7*60,  potash  0*26=100. 

P3rr.,  etc. — Fuses  in  its  own  crystallization-water,  cradcs  open,  and  if  strongly  heated  gives 
off  sulphurous  add,  leaving  a  brown  residue ;  with  the  fluxes  reacts  for  iron,  and  with  soda  on 
charcoal  gives  an  hepatic  mass. 

Obs. — Occurs  at  Bodenmais  and  at  Morsfeld  in  Bhenish  Bavaria.  Also  at  Oroomiah,  PeniBi 
where  the  inhabitants  use  it  for  making  ink  of  a  fine  quality ;  at  Hurlet  and  Oampsie  near  Glas- 
gow ;  at  Bjorkbackagard  hi  Finland  (anal  4).  Probably  at  BossviUe,  iUohmond  Go.,  K.  Y.  (Beck) 


Digitized  by 


Google 


HTDBOTTS  8ULPHA.TB8. 


65e 


She  ffvenaU  of  Forcihhammer  la  an  allied  alum  from  Iceland.  HahkiMM  la  a  tOkr  alum  from 
the  ^k)lfatara  near  Naples. 

The  name  Hahirichite  is  from  2Af,  aaH^  and  Opi^,  Tiair. 

Berg-butter  {Bewrre  de  MrUagne)  is  an  impure  alum  or  copperas  efflorescence,  of  a  butter-like 
consistence,  oozing  from  some  alum  slates.  A  yellowish  kind  from  Weteelstem,  near  Saalfeld, 
afforded  R.  Brandes  (Schw.  J.,  tttit.  417)  §84*82,  £17-00,  t'e  9*97,  AgO-80,  iffa  0-72,  ammonia 
1*75,  &  43-50 =99-00.  Another,  from  the  original  localily  at  Irtisch  in  the  Altai,  gave  Klaproth 
(Beitr.,  Yi.  844)  S 81-0,  JiJ 2  5,  te  60,  liln  0'25.  Mg 626, 0a4*5,  fTa 0-25.  tl 49*25. 


682.  ROEIBSfiRITII.    Boemerit  Grailieh^  Ber.  Ak.  Wien,  zxriiL  272,  1858. 

Monoclinic.     (7=78°  69^  7a  7,  front,=101°  U\  O  A  7=98°  30'  and  81^ 
30^  O  A  i-i=101°  1\  O  A  i-i=90^  7a  i4=129°   18',  Grailich.     Cleav- 
age:  clinodiagonal  perfect.     Coarse  granular,  the  grains  partly  crystal 
l^ed. 

H. =2"75.  G. =2'15— 2*18 ;  mean  of  results  2*174.  Lustre  between  greasy 
and  vitreous.  Color  rust-brown  to  yellow.  Translucent.  Taste  saline, 
astringent,  vitriolic. 

Oomp.--0.  ratio  for  &,  fi»  S»  fi=nearly  1  :  3  :  12  :  12 ;  ft  S+9e  S'+12  £L  Mean  of  two 
analTBes  by  Tschermak  (L  a): 


S        9e      f*e     2n      HCn     Oa 
(1)41-54    20-03    6-26    1*97      <r.      058 


1^       ti     insoL 

tr.      28-00    0-50=90*48. 


Pyr.,  etc — ^Probably  the  same  as  for  copiapite.    Reactions  of  iron  and  zina 
OlMk^from  the  Sammelaberg  mine  near  Gk>slar,  along  with  copiapite. 


683.  OOPIAPITB.  Mcao  Dioac  ICay  (fr.  Qypms,  eta)  PUn^  xxxiv.  31.  Hiaj,  Oenn,  Gelb 
Atrament  (fr.  Harz,  etc.),  Agric^  Nat  Foss.,  2l»,  467,  Interpr.,  466, 1646.  Misj,  Gnl  Atrament 
Sten,  Lapis  atramentarins  flavns,  WalL^  Min.,  159,  1747.  Misj  (fr.  Harz)  Hcaum^  Handb., 
1061, 18l:i,  1208, 1847.  Qelbeisenerz BreUh.,  Char.,  97,  238, 1823,  228, 1832.  Yellow  Ck>pperaa. 
Copiapite  (fr.  Copiapo),  Basiaches  Schwefelaaurea  Eiaenozyd,  H,  Rose,  Fogg.,  zzviu  309,  314^ 
1838.    XanthOBiderit  pt.  Glocker,  Syn.,  65,  1847. 

Hexagonal  ?  Loose  aggregation  of  crystalline  scales,  or  granular  massive, 
the  scales  rhombic  or  hexagonal  tables.  Cleavage :  basal,  perfect.  In- 
crusting. 

B[.=l*5.  G.=2-14,  Borcher.  Lustre  pearly.  Color  sulphur-yellow, 
citron-yellow.     Translucent. 

Oomp.— Pe'S*+18fi,  Rose;  3Pe*S»+12  fi,  Bamm.=Sulphurio  add  42-7,  seaqnioiyd  of  iron 
34-2,  water  23*1=100.  Analyses:  1,  H.  Boee  (Pogg.,  xxriL  309);  lA,  same,  excluding  18*46 
epsomite,  01 9  gypsum,  and  the  silica,  as  impurities  (Bamm.  Hin.  Oh.,  275);  2-4,  Borcher,  and 
Ahrend  &  UUrich  (B.  H.  Ztg.,  1854);  5,  6,  List  (Ann.  Oh.  Pharm.,  body.  239) : 


..  Oopiapo 
lA.    " 

i    Goslar,  orffsi. 

3         "         «« 

4.       *«      earikif 

6.        "      erysL 
•         ti         « 


s 

9e            £1 

*g 

Oa 

A 

89-60 

26-11         1-95 

2-64 

0-06 

29-67,  8i  l-37=i01'40  Rose 

41-59 

38-59         

24-82  Boee. 

88-00 

24-24  2n5-80 

8006=98-10  Borcher. 

39-44 

28-00     "  2  00 

— . 

... 

30-64=100-08  A.  4  U. 

88-07 

26-03     **  2-30  ftn  1-26 

30-50=98  22  A.  A  TJ. 

42-92 

30-07     "  2-49 

2-81 

&0-32 

21-39=100  IdSt 

43-21 

30-37         

imdLList 
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Pyr.,  eto—- Yields  water,  and  at  a  higher  temperature  auli^urio  add.  On  chaiooal  beoooiei 
magnetio^  and  with  soda  affords  the  reaction  for  sulphurio  add.  With  the  flaxes  reactions  Ibi 
iron.    In  water  insoluble. 

Obs. — Ck>mmon  as  a  result  of  the  decomposition  of  pyrite  at  the  Bammelsbeig  mine^  near 
Goslar  in  the  Han,  and  elsewhere. 

This  spedes  is  the  jellow  copperas  long  called  misy,  and  it  might  well  bear  now  the  name 
MiayUte.  The  description  of  Dioscorides  is  unsatisfactory.  But  that  of  Plinjr,  not  orer  S6  jears 
later,  is  good,  and  is  as  likely  to  represent  the  true  /ii^u  of  the  Greeks;  and  that  of  Agrioola 
Is  ezcellentk  and  was  taken  ftom  Gouar  specimens. 

684.  RAIMONDITXI.    Baimondlt  BnUh^  B.  H.  Ztg.,  zxr.  149,  186G. 

Hexagonal.  In  thin  six-sided  tables  with  remoYed  basal  edges,  scale-like. 
Cleavage :  basal,  perfect. 

H.=3— 3-25.  G.=3-190— 3-222.  Lustre  pearly.  Color  between  honey- 
and  ochre-yellow.    Streak  ochre-yellow.    Opaque. 

Ooinp^— 0.  ratio  fi»  S,  fi=6  :  9  :  7 ;  9e*  B*+ 1  fi=8iilphario  add  86*0,  sesqniozTd  of  fn» 
46*6,  water  18*4=100. 
Analysis:  1,  Babe  (L  a): 


1.  EhrenfHedersdorf 


9 

36-08 


46-62 


1740=100. 


Pyr.,  0to.— Probably  the  same  as  for  coplapite.    In  water  insohible. 
Obs. — From  the  tin  mines  of  EhrenfriedersdorfJ  in  scales  on  cassiterlte. 

684i.  Pastbbitb  Norman  (Bergemann,  Verb,  nat  Ver.  Bonn,  1866,  17),  may  be  of  the  above 
species,  if  part  of  the  iron  is  present  as  limonite.  According  to  Bergemann,  it  occurs  amorphoos 
X  reniform,  of  a  yellow  color,  at  Paillidres,  near  Alais,  Dept  of  Gard,  with  cerussite,  limoDite. 
salcite,  gypsum,  flbroferrite;  B.B.  Infusible;  in  muriatic  add  easily  soluble.    The  analyses  gava 

S         Si      Is      9e        l»b        fi 

1.  Tdlow  3047     2-40     r86    46*60     1*26     16-04,  £],  Mn,  Oa  0  89=99*41. 

2.  TeUawishrhrawn        30*66     206    62'80     13  96,  jJtl,  Oa,  sand  0*63=99*98. 

Received  by  Br.  Bergemann  Arom  Dr.  Nermann,  of  Marseilles,  who  named  it  after  Preaidenl 
Pastr^  of  that  catj.    It  approaches  Jarosite  (p.  660),  exoepfc  in  the  absence  of  alkalies. 

686.  nBROFBRRTTB.  H.  Rosty  Pogg.,  zxrii  816,  1833.  Flbroferrite  PridBOia^  Phil.  Mag;, 
nL  397,  1841.  Styptidt  Eaanu,  Handb.,  il  1202,  1847.  Ck>piapite  J.  L.  SwUh,  Am.  J.  8cL. 
IL  zviiL  375. 

Delicately  fibroufl. 

B[.=l-5— 2.  G.=l-84:,  Smith.  Lustre  silky,  pearly.  Color  pale  yellow, 
or  nearly  white.     Translucent. 

Oomp.— I^e*  S*+27  d,  Eamm.=Sulphurio  add  29-80,  sesq.  iron  3516,  water  35-65=100 
Analyses:  1,  H.  Rose  (L  c.);  2,  S,  J.  L.  Smith  (La);  4,  B.  Tobler  (Ann.  Oh.  Pharm.,  zcyL  383) 
5,  Prideaux  (L  a);  6,  H,  Field  (Q.  J.  Oh.  Boo,  xIt.  166);  7,  Pisani  (0.  B.,  liz.  94): 
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*g 

Oa 

tL 

1.  Oopiapo^  JOk 

81-78 

28*11 

0-69 

1-91 

36*66,  Si  1*48=100-53  BoM. 

2.        "         " 

80*26 

81*75 



88*20,  insoL  0*64=100*75  Emift. 

s!     "      " 

80-42 

30-98 

.— 

tvndeL  Smith. 

4,         *'          *' 

31*49 

81*69 

—^ 

..... 

36*82=  loo  Tobler. 

5.        ««         *« 

28*9 

344 

..... 

... 

36*7=100  Prideawt 

6.  Ohili, 

81'94 

81-89 

..^ 

..... 

36-90=99-78  KeM. 

T.  PsiUidret 

29-72 

88-40 

-^ 

«r. 

36*88=100  PisanL 
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FVr^  910.— Same  as  for  oopiapite. 

Ofa8r->From  Copiapo,  Ohili,  in  delicately  fibrous  maasea,  asaodated  with  coquimbite ;  also  from 
Ihe  mines  of  PaiUidres,  in  Gkird,  France. 

The  name  alludes  to  the  fibrous  structure.  There  is  no  reason  tc  doubt  the  identity  of  Plt^ 
deanz's  fibroferrite  of  1841  with  the  mineral  analyzed  by  BosOi  Smith,  and  others,  and  whiob 
Hanamann  named  stjrptiolte  in  1847. 

686.  APATBUTB.    JUMZe^  Ann.  d.  H.,  lY.  ill  808,  1841. 

In  small  friable  noduleB  or  balls.     Color  clear  yellow.     Besemblei 
o  piapite. 

Ooiiip.-^a«S*+2fi.    Analysis l^MeOlet (La): 

842*90  9e  53-30  iSC  8*96=100*18. 

Oocurs  at  If  eudon  and  AuteuO,  disseminated  in  an  argiSaoeous  bed  connected  with  the  plastic  oh^. 

687.  BOTRTOaSN.  Bother  Eisen-Yitriol  Ben,,  Afh.,  !▼.  307,  181 6.  Bed  lion  YttricL  Jm 
snUkt^  rouge  iV*.  Botryogen  ^otd,  Fogg.,  ziL  491, 1828.  Keoplasept£^iMi,Tr.,il488,183A 
Botiyt  GUkk^  Bpk^  300,  1847. 

MonocHnic.  (7=62°  26',  7 A  7=119°  66',  0  A  14=162°  If ;  a :  J :  (j= 
0*9188 : 1 : 1-5334.    Observed  planes  as  in  the  figure, 


with  also  I'i  (on  acute  solid  an^le  of  base),  1  (on  acute 
edge  of  base),  and  a.  Oh  7=113°  37',  0  A  l-i= 
126°  31',  O  A  1=121°  4',  7a  i-i=160°  54',  i-i  A  i-i 
=98°  16',  |4  A  fi=141^,  0  A  S-i=160°  80' ;  7  and 
ir^  vertically  striated.  Cleavage  parallel  to  Z  Crvs- 
tals  usually  small.  Often  in  reniform  and  botryoidal 
shapes,  consisting  of  globules  with  a  crystalline  sur- 
face. 

H.=2— 2-6.    G.=2-039.    Lustre  vitreous.    Color 
deep  hyacinth-red ;  massive  varieties  sometimes  ochre- 

Jrellow ;  streak  ochre-yellow,  a  little  shining.    Tran&- 
ncent.    Taste  slightly  astringent. 

Oomp^?*e"S«+8PeS«+36fl,  Bera^=(i*e»+lPe)B«+9fi=8ulpliate  of 
19*0^  id.  of  sesqiiiozyd  48'S,  water  82*7=100.    Analyses :  Qahn  k  Berzelius  (L  o^ 


643 


ofim 


B  9e 

1.  t6-63  26*60 

2.  37-87  34-77 

3.  25*46 


5-69 
8-96 
6-92 


Oa 

2-76 
0-91 


fi 


30-90 


^"mt  whSflh  he  deduces,  without  hayhig  determined  directly  the  protozyd  of  iron : 
teS     1*0^05      AgS       OaS     fiandlosa. 


1.  6-77         86-86 

2.  6-86        89-92 

3.  48-3 


26*88 
1710 
20-8 


2*22 
6-71 


28-28=100. 
31-42=100. 
80*9=100. 


The  solphatea  of  magnesia  and  lime  are  rejected  as  Imporitj,  bat  with  how  much  propriety  Is 
anoertain. 

Pjrr.,  etc.— B.B.  intumesoes  and  giyes  off  water,  producing  a  reddiah-yellow  earth.  On  char- 
coal becomes  magnetic;  with  soda  gives  a  hepatic  mass.  Remains  unaltered  if  kept  dry,  but  in 
a  moist  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.  Partly  soluble  In  boiling 
water,  leaving  an  ochreoua  residue. 

Obi. — Occurs  at  the  copper  mine  of  Fkhlnn,  in  Sweden,  coating  gypsum  or  pyrite. 

42 
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Kamed  from  ^tfrpv;,  a  bundi  of  grapeSf  aod  vcyy^w,  I  make.    This  last  part  of  the  oama  ii  bid 
and  is  well  thrown  aside  by  blocker,  who  makes  it  bakyie;  boiryite  would  be  more  correot 


688.  AIiTJMIMnTB.  Beine  Thonerde  (fir.  H^e)  Wenk,  Ueb.  Oronstedt,  176,  1780.  KatSTa 
Argill  Kinoan^  Min.,  I  176.  Aluminit  C.  CEdberUf  Ber  Mineralreich,  etc,  1807 ;  Karti^  Tab., 
48,1808.  Hallitei>e2ame2^,MiiL,iil812.  Websterite  Xevy,  in  Brooke,  1828.  HjrdroBQlpliaiB 
d'alumine,  Websterite,  BmoLj  Tr^  449,  1824. 

Eeniform,  massive ;  impalpable. 

H.=l— 2.  G.=1'66.  Lustre  dull,  earthy.  Color  white.  Opaque. 
Fracture  earthy.    Adheres  to  the  tongue ;  meagre  to  the  touch. 

Oomi>.—%l  3+9  ]Q[= Alumina  298,  sulphuric  add  23*2,  water  47*0=100.  Analyses:  1,  Slro- 
meyer  (Unters.,  99) ;  2,  Schmid  (J.  pr.  Oh.,  xxxil  496) :  3,  4,  Stromeyer  (L  c.) :  6,  Dufr^oy  (MhL, 
ii.  1846,  366);  6,  Dumas  (ib.): 


S 

£1 

fi 

1.  Halle 

23-366 

29-263 

46-372=100  Stromeyer. 

2.     '* 

23-26 

29-23 

46-34»  Ca  1-18=100  Schmid. 

3.  Mori,  near  Halle 

4.  JN^ewhayen 

23*68 

30*98 

46-34-100  Stromeyer. 

28-37 

29-87 

46*76=100  Stromeyer. 
46-80=99-97  Dufrfno?- 

6.  LunelVleil 

23-46 

29-72 

6.  Auteutt 

28 

30 

47=100  Dumas. 

Pyr.,  etc. — In  the  closed  tube  gives  mudi  water,  which,  at  a  high  temperature,  becomes  aod 
firom  the  evolutioa  of  sulphurous  and  sulphuric  acids.  B.B.  infusible.  With  cobalt  solution  a 
fine  blue  color.    With  soda  on  charcoal  a  hepatic  mass.    Soluble  in  acids. 

Obs.— Occurs  in  connection  with  beds  of  day  in  the  Tertiary  and  Post-tertiary  formations. 

first  found  in  1730  in  the  Gkurden  of  the  Psdagogium  at  Halle;  afterward  suspected  to  be  an 
artificial  product,  fVom  a  manufactory  near  by ;  subsequently  found  elsewhere  in  the  plastic  day 
of  the  region,  and  proved  to  be  native.  Since  discovered  by  Mr.  Webster  at  Newhaven,  Sussex, 
in  reniform  and  botryoidal  concretions,  imbedded  in  ferruginous  day,  whidi  rests  on  the  chalk 
strata;  also  under  similar  circumstances  at  Epernay,  in  Lunel  Yieil,  and  Autenil,  in  France. 

689.  ALTTNTTB.  Alumen  de  Tolpha,  quod  primum  fossum  est  in  Italia,  Pii  2di  Pontifids  tem- 
poribus  (Piccolomini,  1468-1464),  Oesner^  Foss.,  13,  1666.  Romersk  Alunsteu  Wall,  MiiL, 
163,  1747.  Alaunstein  (fr.  Tolfa)  Wem.j  Bergm.  J.,  876,  1789.  Alumstone.  Almnimlite 
DeUmeifLf  T.  T.,  ii  118,  1797.  Alun  de  Rome  pt  £:,  Tr.,  1801.  Pierre  alummeose  de  la 
Tolfa  Dr.    Alunite  BeucL,  449,  1824.    Alaun-Spath  BreWu,  Ohar.,  1823. 

Ehombohedral.  B  A  ^=89°  10',  V  A  i?=124°  40',  Breith. ;  a=l-2523. 
Observed  planes :  B^  O^  and  the  rhombohedrona 
h  Aj  -^j  *^^  -2,  Breith. 


O  A  2=109^  4'  OA  Jt=178^  42' 

C>  A  1=119  57  I  A  1=82  26 

O  A  4=128  56  2  A  2=70  8 


Cleavage:   basal  nearly  perfect;    H  indistinct. 
Also  massive,  having  a  fibrous,  granular,  or  imjpalpable  texture. 

H.=3'5— 4.  G.=2*58— 2*752.  Lustre  of  ^vitreous,  basal  plane  some- 
what pearly.  Color  white,  sometimes  grayish  or  reddish.  Streak  white. 
Transparent — subtranslucent.  Fracture  nat  conchoidal,  uneven;  of  ma^ 
rive  varieties  splintery ;  and  sometimes  earthy.    Brittle. 


Digitized  by 


Google 


HTDB0T7B  SULPHATES.  659 

Oomp^jJTmr, — (a)  Orystalliaed.  (b)  Fibrous,  ooncretioiuiry.  (c)  Ifasstye,  and  moderately  ten* 
der.  (tf)  Utrd,  mainlj  from  diBaeminated  silica,  which  impurity  sometimes  amounts  to  60  p.  a 
(e)  CaTemous. 

0.  ratio  for  fl,fi»3,fi=I  :  9  :  12  :  6.  Formula,  as  usually  written,  &  S  +  8%lS-l-6£[;  or, 
making  one-third  of  the  water  basic,  (&,  £0'S +3  £lS+4]ft=Salphurlo  acid  38*58,  alumma  37*13, 
potash  1 1-84,  water  13*00=100.  But  A.  Mitscherllch,  in  view  or  the  results  of  its  decomposition 
after  heating  (J.  pr.  Ch.,  Ixzziii.  466X  it  affording  alum,  which  water  will  remote,  and  hydrated 
alumina,  holds  that  the  formula  should  be  £  3 +Sl  5'+  2  ^  ]&',  making  it  a  oompound  of  anby 
drous  alum  and  gibbsite. 

Analyses:  1,  Oordier  (Ann.  d.  11,  t.  20S);  2,  Mitscherllch  (J.  pr.  Ch^  Ixzziii  464);  3,  Bam- 
melsberg  (L  a);  4,  MItscherlidh  (1.  a,  and  Za  G.,  ziv.  254);  6,  Berthier  (I  c.) :  6,  G.  Descotils 
(Ann.  d.  M.,  i  319);  7,  SauTage  (lb.,  IV.  z.  86);  8,  CJordier  (ib.,  iy.  206);  9,  Fridau  (Ann.  Ch. 
Pharm.,lzz7L  106): 


S 

£1 

Ca 

JTa 

i 

fi 

i.awp.«^ 

35-60 

39-66 

10-02 

[14-831=100  Oordier. 

38-68 

36-83 

0-70 

1-84 

8-99 

12-68,  Ba  0-29=99-96  ITitfldi. 

3.  Ifonai,  Hung. 

(1)89-54 

37'13 

.._ 

.^ 

1067 

12-66=100  Bamm. 

4-      **            ** 

36-98 

3901 

0-49 

10-67 

[12-711  Ba019Mitsch. 

6.  BeTeghsEa£i»  Hung.    39*42 

37-96 

~— 

10-66 

11*97=100  Berthier. 

6.  Tuscany 

35-6 

400 

_ 

— 

18-8 

10-6-100  Descotils. 

7.  Milo 

38-27 

87-04 

— . 

11-60 

18-09=100  Sauvago. 

8.  MtDore 

39-1 

46-5 

_> 

8-5 

5-9=100  Oordier. 

9.  S^yria 

35-3 

40-8 

8-5 

15-4=100  Fridau. 

From  analysis  3,  Si  26-88  is  ezdnded  as  impurity;  from  5,  Si  26-5,  Fe  4*0,  are  ezeluded;  from 
7,  ft  19-0;  from  8,  A  2840,  9e  1-44.  Ko.  11,  by  Fridau,  as  Published  in  full,  is  gi  50*71,  9 
16-60,  Si  19 06,  Pe  113,  &  3-97,  ft  7*23,  Oa  0-56,  &g  0*41,  ^  Si  0-Sl,  MgS  009,  Mg  d  0*03= 
100. 

For  analysts  of  impure  A.  fh)m  Pic  de  Sancy,  by  J.  Gantier^Laorose,  see  01  R,  Ivli.  862. 

Pyr.,  eto.— B.B.  decrepitates,  and  is  mfbsible.  In  the  closed  tube  yields  water,  sometimes 
also  sulphate  of  ammonia,  and  at  a  higher  temperaturo  sulphurous  and  sulphuric  acids.  Heated 
with  cobalt  solution  affords  a  fine  blue  color.  With  soda  and  charcoal  infusible,  but  yields  a 
hepatio  mass.  .  Soluble  in  sulphuric  acid. 

Obs. — ^Forms  seams  in  trachytio  and  allied  rocks,  where  it  has  been  formed  as  a  result  of  the 
alteration  of  the  rock  by  means  of  sulphurous  vapors. 

Met  with  at  Tolfa,  near  Oivita  Yeochla,  in  the  neighborhood  of  Rome,  in  crystals ;  at  Montioni 
in  Tuscany;  at  Muzsai  and  Bercghszasz  in  Hungary;  on  Milo,  Argentiera,  and  Nevis,  Grecian 
Archipelago ;  and  at  Mt  Doro,  France. 

The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of  being  used  for  millstones. 
Alum  is  obtained  from  it  by  repeatedly  roasting  and  liziviating,  and  finally  crystallizing  by  evap- 
oration. 

This  species  was  first  observed  at  Tolfa,  near  Rome,  in  the  16th  century,  by  J.  de  Oastro,  a 
Genoese,  who  bad  been  engaged  in  the  manufacture  of  aluoi,  from  an  alum-stone  or  "Bock- 
alom  "  found  near  Edessa  in  Syria.  It  was  named  Alumtniliie  by  Delametherie  in  1797,  a  long 
I  well  changed  to  AhMUe  by  Beudant  in  1824. 


690.  XiOWZOITB.    Alaunstein  ROmer,  ZS.  G.,  viiL  246,  1856.    L5wigit  A.  MUacherUch,  J.  pr. 

Ch.,  iTTTiii.  474,  1861. 

In  rounded  masses,  similar  to  compact  ainnite. 

H.=3— 4.  Q.=2-58.  Lustre  feeble.  Color  pale  straw-yellow.  Slightly 
subtranslucent.     Fracture  perfectly  conchoidal. 

Oomp.— 0.  ratio  1:9:12:  9=S  S  +  8  Si  S+9  ]S=Sulphuric  acid  86*2,  alumina  84-8,  potash 
10-7,  water  18-3=:  100;  or  alunite  with  9  fi«in  pUoe  of  6  &  Analyses:  1,  Lowig  (Za  G.,  viiL 
247);  2,  3,  A.  Ifitscherlich  (L  c);  4,  Bammelsbei^  (Mln.  Oh.,  289) ;  5,  Berthier  (Ann.  d.  M.,  IV. 
iL469): 

S        21       Pe     li[«     Oa     fra      e  ft 

1.  SOeda    84-84    88-37     10-10    [18-821,  org..  Si  8'37=100  Lowlg. 

X       **         S4'81     34-96    0-68    0-55    0*28    0*89      9*30    [17-88],  Ba  0-44,  oig.,  Si  0-73=  LOO  If 
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8.  ToUk          37-86 

36-01 

0-63 

16'60=100«  Mitsoherlidi. 

4.     ••  en/vl  86-94 

3402 

10-38 

5.     "     "      87-67 

84-69 

10-68 

17-06=100  Berthier. 

*  OiVr  orgulo  BQlMtMioe,  8-81  lUio*,  and  88*68  eartkj  matten  remored. 

Pyr^  etc. — ^B.B.  nearly  like  alunJte.  The  water  is  expelled  at  a  lower  temperature  than  ii 
alamte;  and  the  compound  resulting  after  heating,  instead  of  containing  a  mixture  affordina 
alum  and  insoluble  hjdrated  alumina,  affords  to  water  sulphate  of  potash  and  subsulphate  of 
alumina.  Mitscherlich  henoe  writes  for  it  the  aboye  formula,  instead  of  one  like  his  for  ahmifea. 
Partiallj  soluble  in  muriatio  acid,  while  alunite  is  not  at  aU  so. 

Obs.— Found  in  a  coal  bed  at  Tabne  in  Upper  Silesia,  in  compact  lumps,  haring  the  lustre^ 
color,  and  texture  of  the  Solenhofen  lithographic  stone,  but  blackish  externally  firom  a  coaly  omst; 
also  with  alunite  at  Tolfa. 

According  to  Bammelsberg's  analysis,  part  at  least  of  the  crystallized  alunite  has  the  composi- 
tion of  Idwigite. 

691.  JAR08ITB.  Gelbeisenen  Bamok,  Fogg.,  JdfiL  182,  1888.  lOsy  ffaid^  HandK,  618, 
1845.  Vltriolgelb,  Gelbeisenera,  Enutm,,  Handb.,  1205,  1847  [not  Gelbeisenen  fr.  Han  JBnUlL, 
Qhar.,  1882].  Jarosit  BnUK^  B.  H.  Ztg.,  1852.  Koronolite  Shtp^  SuppL  Append.  lOn.,  pw  ir. 
1857. 

Rhombohedral.  H  A  5=88°  58' ;  0  A  Ii=lW  32';  a=l-2684.  deav- 
age :  basal.  Also  fibrous,  and  graBular  massive.  Also  in  nodules,  or  as 
an  incrustation  with  a  tuberose  or  coralloidal  surface. 

H.=2-5-3-5.  G.  of  crystallized  3-24— 3-26;  of  nodular  2-6— 2-9.  Lus- 
tre a  little  sinning  to  dull.  Oolor  ochre-yellow ;  streak  yellow,  shining. 
Opaqua 

Var.,  Oomp.—- (1)  OyaiaUized;  JarosUe,  which  occurs  also  fibrous  and  granular.;  GvrsS-SSS,  fr. 
Spain;  8*244,  fr.  Maryland,  Breith.  (2)  Otmcretianaryt  the  ordinary  form  of  the  Norway  and 
Bohemian  minenU,  and  the  monmoUie  of  Orange  Co.,  K.  Y.;  G.=2'62  (moronolite>~-2-79. 

0.  ratio  for  ft,  fi,  5,  £[=1 :  12:  16:  9,  Bamm.;  (&,  J^Ta)  S+4  l^e  S  +  9 fi, Ramm.  Forjaroaite, 
Verber  deduces  1 :  15 :  18 :  10,  diflTerlng  mainly  in  a  little  less  of  alkali  Richter*s  analjaia  of  it 
was  imperfect  It  is  isomorphous  with  alunite,  which  would  suggest  the  ratio  1 :  9 :  12 :  6, 
which  also  diifen  mainly  in  the  proportion  of  raotozyd.  Analyses:  1,  Bammelsbeiv  (L  a);  t, 
Soheerer  (Fogg.,  zlr.  188);  3,  J.  H.  Ferber  (B.  H.  Ztg.,  zxiiL  10);  ^  l^ler  (Am.  J.  ScL,  IL  zlL 
*12):  .  _ 

S        9e      fTa      &        fl 

L  Kolosoruk,  M&ei8.        82*11    46*78     7-88    18-68,  Ca  0-64=100-92  Bammelsberi^ 

8.  Modnm,  "  82-46    49*63    520     13-ll=:100d9  Scheerer. 

8.  Spain,  J(inmt0  91'76    49*24    0*80    6*90    11*85,  Si  1-26 =100-88  Ferber. 

4.*Konroe,  N.  Y.,  Moron.  341'7    46*89         8-81  13*18,  3^  0*83,  Ca  1-10=99*08  Tjkn. 

*  BmuH  aftw  mbtneUng  1*68  *•  hjgr.  water  »*  and  1117  iaiol. 

Pvr.,  ato^-Kearly  as  for  coquimbite. 

Obs.— The  original  of  this  species  was  from  Lusohits,  between  Kdosoruk  and  BQin,  Bohenlak 
in  brown  coal;  and  later  from  Modum,  Norway,  in  alum  slate. 

The  jaroeite  was  from  Barranco  Jaroso,  in  the  Sierra  Almagrera,  Spain,  on  limonite ;  also^  accord- 
ing to  Breithaupt  (B.  H.  Ztg.,  zxy.  149),  from  Maryland,  of  granular  form,  with  quarts  and  a 
magnetite  altered  to  hematite;  Mexico;  Saxony,  Thekla  minoi  near  Hanptmanngrun  in  Yoigt- 
land,  in  small  crystals  on  turgite  (hydrohematite)  and  limonite ;  Eragebirge,  near  Sohwaraenbeiig^ 
at  the  Frisdi  Gliick  mine.    It  is  isomorphous  with  beudantite. 

Morondite  is  from  Monroe,  K.  Y.,  where  it  occnra  on  gneiss.  It  contains  less  alkali  than  ia 
required  for  the  formula.  Named  moronolUe  from  /twpoi',  mulberry^  alluding  to  a  resemblance  ta 
the  mulberry  calculus. 

EruatbUe  Shepard  (Bep.  Mt  Pisgah  Oopper  Mine,  N.  Haven,  1869 ;  Am.  J.  Sci.,  H  xzTiiL  129, 
1869)  is  a  "rusty  insoluble  ferric  sulphate"  oi  undetermined  nature.  His  copperaaim  (Ik)  is 
announced  as  a  "  hydrous  cuprous  and  ferric  sUphate,''  from  the  same  place.  His 
(lb.)  is  an  efflorescence  on  the  copperasine.    These  are  names  without  deaoripiiona. 
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692.  OARFHOSIDBRITB.    KarphodderH  BreWL,  fichv.  J,  L  814^  18ST. 

In  reniform  masses,  and  incrustations. 

H.=4— 4-5.  G.=2-49-2-5,  Breith. ;  2728,  Pisani.  Lustre  resinona. 
Oolor  pale  and  deep  straw-yellow.    Streak  yellowish.    Feel  greasy. 

Oomp.—0.  ratio  for  S,  3, 1^=1  :  1*28  :  108;  if  a  fourth  of  the  water  la  ba8io(t9e+ifi^ 
8+2  fi=Siilphiiric  acid  31'4»  aeaquiozyd  of  iion  50%  water  18*4=100.  Analyaea:  1,  Fiaani  (CL 
&•  IviiL  242,  J.  pr.  C&l,  zdL  376) ;  2,  aame^  after  removing  imporitiea: 


s 

9e 

ilzi 

A 

Band 

Gypsum 

1. 

25*62 

40-00 

«r. 

10-67 

14-78 

••08=100. 

2. 

81 -82 

49-88 

— ^ 

18-80 

=100. 

finppoeed  by  Harkort  (L  aX  after  blowpipe  triala,  to  be  a  hydrous  phosphate;  but  shown  }^ 
Fisanrs  analjnris  of  an  original  specimen  to  be  a  sulphate. 

P3rr«}  Ota— KB.  neariy  like  oopiapite.    Insoluble  in  water. 

Oba< — Occurs  in  flssurus  in  mica  slate^  and  was  first  distinguished  by  Breithaupt  among  soma 
specimens  which  he  says  were  from  Labrador.  Plsani's  spedmens  were  ttom  the  KAlbuiig  oai^ 
leotlon  in  Paris,  and  were  labelled  Greenland,  most  probably  the  true  locality. 

The  name  alludes  to  the  color,  and  is  from  Kd^ot^  stow,  9U^po§^  mm. 


693.  PABALUimilTB.    Psnlaminit  iSWn&e»y,  J.  pr.  Oh.,  xzziL  495, 1844. 

Kaflsiye,  and  like  aluminite.    White  to  pale  yellow. 

Oomp.— SPB+16  fi=8uIphurio  add  14*4^  ahmiina  37*0,  water  48*6=100. 
Aofdyses:  1-6,  Schmid,  Martens,  Marohaod,  Wolii;  Backs  (J.  pr.  Oh.,  xxrii  zzziiL);  7,  JXmk 
(28.  nit  Yer.  HaUe,  ziiL  266);  8,  BerUiier  (ICem.,  1839,  288): 


B 

£1 

A 

1.  South  of  HaUe 

14-54 

86*17 

49-03=99*74  Schmid. 

X     "             " 

14-04 

86-96 

60-00=100  Martens. 

«.     «             ^ 

17-0 

36-0 

47-2=100-2  Marchand. 

4.      «              « 

12-44 

38*81 

47-07,  CaC  1-68=100  WoUt 

6.      ••              " 

12*22 

37*71 

49*18,  CaO  1*00=100-11  BadES. 

^      u               u 

11-46 

39*50 

48*80=99-76  Mardumd. 

7.     ••             " 

1666 

36*54 

46*89=98*99  D'liKik. 

8.HneIgoet 

13*37 

48*00 

48*63=100  Bertfaier. 

Anoflher  analysis  of  the  mineral  iVom  Presslers  mountafai,  near  HaDe^  aflbided  Gdst  (Z&  Hal 
▼er.  HaUe^  ziiL  268)  9  2218,  £l  89*86,  tL  3491  by  loaa,  Si  1-92,  Fe  0-40^  Oa 0*60, lilg 0-08.  Fai 
a  shnOar  mineral  from  Bemon,  near  Bpemay,  Fnmoe,  Lassaigne  obtained  (Ann.  Oh.  Phys,  z3±l 
98)5  20-06,  M  89*70,  ti  39*94^  gypsnm  0*30=100. 

jPyr.,  etc-^Nearly  as  for  aluminite. 

OML--Similar  in  ite  modes  of  occurrence  to  aluminite.  Found  in  Presslers  mountahi  (anal  7) 
and  elsewhsce^  near  HaUe,  and  Hudgoet  in  Brittany. 

694.  PISSOFHANITB.    PIssophan  BnOi,  Ohar.,  101,  1882.    Gamsdoiftta. 

Amorphous,  or  stalactitic,  somewhat  pitch-like  in  appearance. 
H.ssl*6.    G.=l-93— 1-98.     Lustre  vitreous.     Color  pistachio-,  a&pai^ 
agoft-,  or  olive-green.    Transparent.    Very  fragile.    Fracture  conchoiaal. 
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Oomiw— Erdmanii  (Sohw.  J^  baL  104)  obtained : 

S  £1  Fe         fi[ 

1,  GrecA  12*70      85i6        0*74      41*60,  gangoe  and lofls  0'T2=r  100. 

2.  "  12*49       86-30         9*80       41-70  "  0*71=10a 
8.  TeUow          11-90        680      4006      4018                 «  111=100. 

Probably  not  a  simple  minoniL  Perhaps  JTos.  1  and  2,8*9+16  ^  and  No.  8,S*B+16fl 
The  relation  in  the  former  is  more  ezactlj  S*  8*+ 30  d. 

P3rri  eto^For  the  most  part  insoluble  in  water.  Easflj  soluble  in  sniriatie  add.  BLB 
becomes  black.    In  a  glass  tube  gives  alkaline  water. 

Obs. — Occurs  at  Gamsdorf,  near  Baalfeld,  and  at  Beichenbach,  Saxonj,  on  alum  slate. 

Named  from  wina^  pitchy  and  ^avtf$,  appearance, 

696.  FBLSOBAMTITB.    EolsdbanTt  ITatd,  Ber.  Ak.  UTien,  1862,  zfi.  188, 1864^ 

Orthorhombic.  Massive,  and  in  concretions,  grouped  or  single,  consist- 
ing of  scales,  which  are  hexagonal,  and  have  two  angles  of  112^.  Cleavage 
pmect.     Optically  biaxial. 

H.=l-6.  G.=2*33.  Lustre  of  cleavage-face  pearly.  Color  snow-white, 
surface  often  yellowish.     Translucent  to  subtransparent. 

Oomp.— Sl*9  + 10  fi=8ulphurio  add  17*2»  alumina 44*1,  water  88'7=100.  Anatyaie:  t.  Hmat 
(Ber.  Ak.  Wien,  xiL  188): 

(t)S  16-47        Xl  46-53        fi  37*27=99*27  Ham 

Pyr.,  eto^— ISTearlj  as  for  alumlnite. 

Obs.— Prom  Kapnik  near  Felsdbanja  in  Hungary,  the  oonoretions  Bometimes  grouped  CB 
barite. 

696.  OLOOKBRIFB.    Yitriolocker  Bsra,  Aih.,  t.  167, 1818.    Per  sous-sulfht^  terreux  £en^ 
N.  Ifin.  filTsL,  1819.    Yitriol  Ochre.    Pittizite  Beud,  Tr.,  447,  1824.    atockerit  KaunL,  Mm 
264,  1866. 

Massive,  sparry  or  earthy.     Stalactitic. 

Lustre  resinous  or  earthy.  Color  brown  to  ochre-ydlow,  also  brownish 
black  to  pitch-black;  dull  green.  Streak  ochre-yellow  to  brown.  Opaque 
to  subtranslucent.    Fracture  shining  to  earthy. 

Oomp.,  Var.— l^e*9+6^  Bercelius,  for  a  brown  to  ochre-jellow  variety,  occnrrhig  witii 
botryogen  at  Fahlun,  containing  according  to  him,  Sulphuric  add  169,  sesquio^d  of  iron  62*4, 
water  2l-7=s:100. 

The  same  for  a  stalactitic  variety  from  Obei-grund,  near  Zuckmantel,  the  staiactites  of  wfaidi 
are  sometimes  2  feet  long,  brown  to  pitch-black,  yellowish-brown,  and  dark  green  in  odor,  wltb 
yellowish-brown  to  ochre-yellow  streak,  shining  lustre  to  earthy,  and  insoLuhle  in  water.  It  is 
the  Olockerite  of  Kaumann,  who  cites  Hochstetter's  analysis,  S  16*19,  l?e  64*34^  £[  20*7,  agreeing 
closely  with  that  by  Berzelius. 

Jordan  obtained  for  a  compact  and  earthy  yitriol  ochre  from  Rammelsbei^  mine  near  Goslar 
(J  pr  Oh.,  iz.  95X  and  Scheerer  for  another  frt>m  Modum,  Norway  (Pogg^  zIt.  188)  .* 

A 
18*46,  2n  1-23,  Ou  0*87,  gangue  2*00=100  Jordan. 
16-62,  2n  1-29  Cu  0*60,  gangue  4*14=100  Jordan. 
13*67=100  Soheerer. 

Pyr.,  etc — Nearly  as  for  copiapite. 

Obs.— A  result  of  the  alteration  of  pyrite  or  marcaslte. 

O^ocXwrOe  was  named  after  the  mineralogist  K  F.  Glocker.    PitticitelBtfaenameof  pMqrKrat 


B 

9e 

1.  Goslar,  compact 

2.  "       earthy 

3.  llodum,  6fvt0» 

18*69 
9-80 
600 

63*86 
68*75 
80-78 
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697.  ZiAASPROPHANXTfi.    Lamprophan  IgMrdm,  (Efy.  Ak.  Stockh.,  1866^  9a 

Lx  thin  cleavable  folia. 

H.=8.    G.=3-07.    Lustre  pearly.    Color  and  streak  white. 

Oomp. — ^An  analysis  afforded  Igelstrom  (L  a) : 

5  »b         ftn         Ag         Ca        fTa^e        £[ 

11-17        2800        7-90        6-26        24*65        U'02        8-85=99-35. 

Pyr.,  eto.— Yields  water.    With  soda  on  cbarooal  yields  metallic  lead  and  a  hepatio  miM. 
Not  wholly  soluble  in  adds. 
ObBw— From  Looi^baa  in  Wermland,  Sweden.    Named  in  allusion  to  the  lustre  from  UiiwpSSf 


u^ 


700.  UNABim.    Linarite  Brooke^  Ann.  Phil,  IL  iy.  117,  1822.    Oupreous  Sulphate  of  Lead, 
Cupreous  Anglesite.    Bleilasur,  Kupferbleispath,  Q&rm, 

Monoclinic.  (7=77^  27' ;  /A  /,  over  t^>61°  36',  O  A  l-i=141^  5',  a  : 
h  :  0=0*48134  : 1  :  0*6819.  Observed  planes :  O ;  vertical,  i-i,  /,  i4,  i-2 ; 
hemidomes,  \4^  f-i,  f-i,  1-i,  |-i,  2-i,  |-i,  7-i;  -1-i;  clinodomes,  1-i,  J-i; 
hemipjramids,  2,  2-2,  f-f,  f-S*    l^ig*  6^.    Plane  t4  often  wanting. 

0  A  i-i=102^  33'  <?  A  i4=90^ 

<?  A  l-i=152  19  (?  A  i4=158  1  W4 

0  A  -1^=166  57i  i-i  A  l-i=105  8  U 

(9  A  f4=161  23i  U  A  -1-^=125  35J 

0  A  2-i=130  5  iri^  2-i=127  22 

0  A  ^pi=176  36  t-2  A  i-2,  ov.  i^',=100  1 

(9  A  fi=156  48  I^  2-2=137  1 

(?a7=96  28  /A  2=159  9 

Twins :  composition-face  i-i  common  ;  O  A  0'=154*^  54',    Cleavage :  iri 
very  perfect ;  O  less  so. 

H.=2-5.  Q.  =  5-3  — 5"45.  Lustre  vitreous  or  adamantine.  Color 
deep  azure-blue.  Streak  pale  blue.  Ti*an6lucent.  Fracture  conchoidal. 
Brittle. 

Oomp«--0.  ratio  for  flu,  th,  S,  l9r=l :  1:8:1,  whence  ^b  S+Cufij  or,  if  fi  be  basio^  tor 
base  and  add  1  :  l=(i  Ou+i  ^b+i  1^)'  §.  It  seems  to  be  an  objection  to  the  first  formula  that 
ttiere  is  no  near  isomorphism  with  ony  sulphate  of  lead,  while  there  is  with  cyanosite  or  sulphate 
of  copper. 

Analyses:  1,  Brooke  (La);  2,  Thomson  (Phil.  Mag.,  IIL  zrlL  402);  3,  t.  Kobell  (J.  pr.  Oh., 
IxzxiiL454): 

t\!&  6u  fi 

1.  Wanlockhead  76-4         18-0         4-7=:98-l  Brooke. 

2.  "  74-8  19-7  6-6=100  Thomson;  G.=6-2137. 

3.  Eadainski  7641        17-48        618,  CI  ^.=100  Kobea 

PyTiy  etc, — In  the  dosed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  fttses 
easily  to  a  pearl,  and  in  R.F.  is  reduced  to  a  metallic  globule  whidi  by  continued  treatment  coats 
the  coal  with  oxyd  of  lead,  and  if  fused  boric  add  is  added  yields  a  pure  globule  of  copper.  With 
soda  gives  the  reaction  for  sulphuric  add.  Decomposed  with  nitric  add,  learing  a  white  residue 
of  sulphate  of  lead. 

Obs.— Formerly  found  at  Leadhills.  Occurs  at  Bonghten  Gill,  Bed  Gill,  and  near  Keswick,  in 
Oombetland,  in  crystals  sometimes  an  inch  long;  near  Sohneeberg,  rare;  in  Dillenburg,  at  ibo 
Aurora  and  Thomas;  Nassau  on  the  Lahn;  at  Betzbanya;  at  the  Kadainski  mine  is 
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645 


HertflofalDflk ;  and  in  the  Tidnlty  of  Beresof  in  the  ITztl;  and  supposed  fofmerij  to  bo  fimud  u 
Unares  in  Spain,  wfaenoe  the  name. 

AIL — Linarite  oocura  altered  to  cerussite,  a  change  like  that  of  ang^esita  to  conisaite. 

For  reoent  obs.  on  cryst,  6.  ft  H.,  Mbou;  Greg  &  Lettsom,  Min.,  395,  1868 ;  Kolcscfaarof,  IGi. 
BnasL,  ir.  139,  ▼.  106;  Heasenberg,  lOn.  Not,  Na  viL,  from  whom  the  above  angles  are  taken; 
K.  Peters,  Ber.  Ak.  Wien,  xliy.  168. 

701.  BROOHAMTITB.  Brochantite  (fr.  Eatharinenb.)  Levy,  Ann.  FhiL,  IL  yiiL  241, 183i 
Konigine  (fr.  BubsU)  Levy,  ib.,  zl  194,  1826.  Brongnartine  (fr.  Mexico)  ffwt,  Min^  k  381« 
1841.  KrisnTigit  (fr.  Iceland)  Forchhcmmer,  Skand.  Nat  Stockh.,  1842,  Arab.  1848,  19% 
Waringtonite  (fr.  Oomwall)  Ma^eelyne,  Oh.  News,  z.  263,  1864,  PbO.  Mag.,  lY.zxiz.  4t& 

Orthorhombio.  /A  7=104:^  32',  O  A  2^=147**  49' ;  a  :  ft  :  c-O'SUTL  : 
1 :  1*2923.  Observed  planes :  vertical,  /,  t^,  i-5 ;  domes,  1-i,  2-i,  Fig, 
645 ;  also  prisms  made  of  /  and  i-S,  and  dome  14  without  i-i,  the  fonn 
resembling  f.  542,  p.  657,  excepting  the  absence  of  (?,  this  plane  not  having 
been  observed. 

i-iAi-5,ov.  «,=114M6' 

14  A  14=152  87 

24  A  24,  ov.  Oy=llS  88 

a  A  i-5=147  8 

a  A  7=127  44 

t4  A  14=108  41 

Also  in  groups  of  acicular  crystals  and  drosy 
crusts.    Cleavage :   i-i  very  perfect ;    7  in 
traces.    Also  massive ;  reniform  with  a  columnar  structure. 

H.=3'5— 4.  G.=3-78-8-87,  Magnus;  3-9069.  G.  Eose.  Lustre  vitro- 
CUB ;  a  little  pearly  on  the  cleavage-face  i4.  Color  emerald-green,  bladr- 
ii^-green.    Streak  paler  green.    Transparent — translucent 

Var.— -1.  Ordinary  Brocha$itUe.  The  analjaea  yaxy  conaiderablj,  as  shown  below.  The  ixy^ 
tala  are  Tortioally  striated. 

3.  WaringtomU,  EsaentiaUy  brochantite  in  oompoaition,  but  ocourring  in  non-atriated  cryatala 
in  fbrm  like  a  doublj  ourying  wedge,  of  paler  green  oolor  than  ordinazy  brodbantite,  with  G.= 
8-89— 8*47,  and  H.=8~3'5. 

Oomp.— 0.  ratio  for  Co,  S,  tL=1 :  6 :  6;  Cu9  +  2iOnd;  or  perhaps  20n"5-l-0afi+4&; 
sSulphnrio  add  19*9,  protozyd  of  copper  69*0,  water  11*1  =  100.  Some  analTaea  oorrespond  to 
the  0.  ratio  4:3:8;  and  Field'a  to  4 :  3  :  4,  the  ratio  of  langite.  Analyaea :  1, 2,  Magnna  (P< 
ST.  141);  3,  Forchhammer  ( J.  pr.  Ch^,  zzz.  896);  4^  Berthier  (Ann.  Gh.  Phya.,  L  360);  6, 


Ui88e(Pogg.,  07.  614);  6,  Piaani  (a  B.,  lis.  912);  7,  Warrington  (J.  Oh.  Boo,  IL  iiL  85);  8L 
ICaakelTne  (PhiL  Mag.,  IV.  zxix.  476);  9,  Tachermak  (Ber.  Ak.  Wien,  H.  131);  10^  Field  (PbO, 
ftlag.,  lY.  jody.  123);  11,  ▼.  KobeU  (Ber.  Ak.  Kuncbeti,  1865,  iL  70);  12,  Domeyko  (Ann.  d.  U^ 
VI.T.460): 

S         Cu         2n        ^b       ]9[ 


1.  BetBbanya 

17132 

62-626 

8-181 

0-030    11*887=99-856  Hagnos. 

2. 

17*426 

66*985 

8-146 

1*048    11*917=100-471  Magnus. 

8.  KriewigUe 

18-88 

67-76 

12*81=99-44  Forchhammer. 

4.  If  Axico 

16*6 

66*2 

17-2=100  Berthier. 

5.  Naaaan 

19-0 

67-8 

13-2,  01  <r.=100  Eisae. 

6.  Cornwall 

172 

68*8 

10* 

13-2,  Oa  0-8=101  PisanL 

1       "        War. 

18*98 

68-27 

12-22^,  inaoL  0-68=100  Warington. 

Sb        **           *' 

16-73 

68*24 

14*64=99-61  MaakelTne. 

11-6=100  TachemuJc. 

9.  K.  &  Wales 

19-4 

69-1 

10.  GhiU 

16-69 

66-94 

16*47=100  Field;  G.=8-8L 

IL     " 

19-71 

68-87 

[11-42]=100  KobelL 

1%     ** 

15-8 

68-fi 

13-5,  gangne  2*4=100  2  DoB^jko 

•WlttiF««0'.        » 

1-01  p«r  MOi  water  kM  btkv  268' a 
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Tha  lleriean  eof  rwpoude  to  On*  B +4  ft,  and  ia  the  Branifnariine  of  Haot 

Bivot  found  in  ciTstala  of  brodhantito  of  a  fine  green  color,  whioh  aiforded  a  aligh  telfenreeonioa 
with  adda,  S  19*^  Cu  62-9,  £[  13-6,  with  C  1*2,  ti  l'2=r98'2.  The  mhieral  had  undergone  partial 
idteration.  aa  shown  by  the  6'2  p.  a  of  carbonate  of  oopper  pHaent  (Ann.  d.  M.,  Y.  iii  740). 

Pjrr.,  etc-— Yielda  water,  and  at  a  higher  temperature  aulphuric  add,  in  the  dosed  tube,  and 
becomea  blade.  B.B.  ftiaea,  and  on  diansoal  affords  metallio  copper.  With  soda  givea  the  reaiy 
lion  for  sulphuric  add. 

Oba.— Oocurs  in  amall  but  well  defined  crTstala,  with  malachite  and  native  copper,  at  Gnme* 
achersk  and  Kischne-Tagilsk  hi  the  Ural ;  the  Konigine  (or  KonigUe)  was  from  Gumeschevsk ;  hi 
small  brilliant  crystals  with  malachite  in  a  quartzose  rode  near  Boughten  Gill,  in  Oumberland;  hi 
Oomwall  (in  part  waringtonite),  and  aometbnes  with  crystals  of  brochantite  on  the  so-called  war* 
riogtonite;  at  Betabanya;  in  Nassau,  with  ofaalcopyrite;  in  small  beda  at  Kriauyig  m  Iceland 
(iHimwiaiie);  in  ICezioo  (IrongnarHtte);  m  Chili,  at  AndaooUo  (anaL  10);  in  AnatraUa  (brou£^ 
from  Sidney,  N.S.W.,  anal.  9). 

Named  alter  Brochant  de  Villiers;  waringtonite  ir  from  Warington  W.  Smyth. 

Ou  oryst,  G.  Bose,  Beis.  Ural,  L  267 ;  Kokscharoi;  Mm.  BuasL,  ill  260.  The  above  angles  an 
from  KokscharoC  G.  Bose  found  /A  J=104*  10',  and  14  A  14=161*  52'.  Fig.  545  is  from 
Levy.    Kokscharof 'a  flgurea  have  not  the  plane  24;  and  several  are  without  f4. 

Arti£— Formed  hi  a  bright  green  powder  by  Field  (PhiL  Mag.,  lY.  zxiv.  128)  by  addhig  to  a 
strong  solution  of  sulphate  of  oopper  a  amall  quantity  of  oaustio  potash,  boiling,  filtering^  and 
waahuig  till  all  the  sulphato  of  copper  is  removed;  analysis  after  drying  at  100''  0.  afforded  B 
16-98,  Cu  67-61,  fi  [16-61]=100,  givhig  tha  0.  xatto  4:3:4.    See  flirther  under  IiAHOiim 

702.  ULtiOmL  A  new  Britiah  mmeral  K,  &  Maakdyne,  PhiL  Mag.,  lY.  zzvii  806,  186%. 
Langito  Maahelyne,  Piaani,  a  K,  lix.  633,  1864,  Maakelyne,  Phil  Mag.,  lY.  zzix.  473,  186A. 
BevilUne  Pisami,  0.  B.,  813,  1864=LyeUito  MdOtetyne,  Oh.  News,  x  268,  1864. 

Orthorhombic.  I A  /=123^  44' ;  <?  A  l-t=147^  86' ;  a  :  J  :  (^=0-6346  : 
1 : 1-8702.  7a  i-t=118^  8',  O  A  24=128°  14'.  Cleavage :  apparenUy 
O  and  i-i.  Crystals  small  and  short ;  simple  forms  not  observed.  Twins : 
composition-face  /,  and  forms  like  those  of  aragonite.  Also  in  fibro-lamel- 
lar  and  concretionary  crnsts,  with  earthy  surface. 

H.=2'5— 8.  G.=3*48— 8-50,  Maskelvne.  Lustre  of  crystafa  vitreous; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish-blue ;  through  i4 
blue ;  through  i4  greenish-blue ;  through  0  psSer  greenish-blue.  Trana- 
lucent. 

Oomp.— a  ratio  for  ft,  B,  fi=4  :  3  :  4,  Piaani;  4:8:5,  Maakelyne.  The  former  givea  tha 
fonnula  Cu  3+8  Ou  fi+£[=:Sulphurio  add  17*0,  ozyd  of  oopper  67*7,  water  IS'SslOO.  Tha 
latter  oorreeponda  to  Sulphide  add  16*4,  ozyd  of  copper  66*1,  water  18*6 s:  100.  The  ratio  4:8:4 
givea  alao  the  formula  Ou*S+Ou]9[+3  ift. 

Analyaea:  1,  Maakelyne  (L  a);  2,  Piaani (L  c.):  3-6,  A.  H.  Qbnroh  and  R.  Warrington  (J.  Oh. 
Boa,  IL  iii  87);  6,  Tschermak  (Ber.  Ak.  Wien,  ±  1 127): 

Oa  1ft 

18'32=100'66  Maakebna. 

0-83  1619,  li^  0-29=100  PiauL 

16-78=100  Ohurdi. 

16  26=100-28  Warrington. 

16*63=100-29  Warrington. 

0-5  [16-2]=100  Tsdiermak. 

The  deuUUne  (or  lijfeUiie\  whioh  indudea  the  hicruating  variety,  ia,  aa  Tsdiermak  faaa  ahowa 
(L  c),  langite  mixed  with  gypeum,  whidi  ia  apparent  in  scalea.  Hia  analyaia  above  waa  made  on 
the  devQline  after  separating  18  p.  c.  of  gypaum ;  and  he  stated  that  Piaanrs  analyaia  of  tha 
«ame(L  a)  faidioatea  the  preaenoe  of  24  p.  a  For  an  analyaia  of  the  lyeUOe  by  Ghurch  aee  J.  COi. 
8cnsl,  IL  ilL  83. 

I'yr.,  eta— B3.  on  charooal  yields  water,  add  fhmea,  and  metallic  copper.  Heated  it  paaaas 
through  (1)  a  bright  green  color,  loahig  1  equivalent  of  water,  and  then  havmg  the  0.  ratio 
r4  :  3  : 4)  of  aome  brodiantite;  (2)  various  thita  of  dive-green;  and  (8)  becomea  Idack.  It  hai 
onaUy  a  strongly  add  reaction. 


s 

Cu 

1.  Oomwan 

16*42 

65*82 

1       « 

16*77 

66-92 

a.      « 

16-79 

67-48 

4.        " 

16*72 

67-31 

5.        « 

16-88 

67*88 

6.        - 

16*2 

68*1 
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666  OXYGEN  OGMPOWSmB. 

OlMk-^Found  in  argtUaoeous  schist  (killaa)  in  Oornwall,  in  minute  twinned  otbIsU;  aSio  ta  a 
tdne  crust,  partly  earthy.    It  is  associated  sometimes  with  conneUite. 

Named  langiU  after  Br.  Y.  ▼.  Lang,  formerly  of  the  British  Museum. 

The  analyses  of  so-caUed  brochanflte  by  Berthier  of  a  Mexican  specimen,  and  S^d  of  a  Chilian, 
•8  well  as  of  the  artificial  mineral,  have  the  same  composition  assigned  by  Pisani  and  Ohnrdi  tc 
the  kmgite;  and  there  is  yet  some  uncertainty  as  to  die  true  limits  between  the  two  spedea 
The  specimens  had  the  green  color  of  brochantite. 

703.  OTANOTRICUiTfi.  £upfersammeterz,  £npfersammterz,  Wem.,  Karsten*s  Tab^  62, 
1808.  Velvet  Copper  Ore  Jameeon,  Min.,  ill  163,  1816.  Sammeterz  JBreiih^  Char.,  168,  1823, 
820,  1832.  Cuivre  velout^  I^.  Qyanotrichit  Glocker,  Grundr.,  687,  1839.  Lettsomite  Percy. 
PhiL  Mag.,  zzxri  103, 1850. 

Ocenrs  in  druBes  of  short  capillary  crystals,  and  having  an  appearance 
like  velvet ;  sometimes  in  spherical  globules. 

Color  clear  smalt-blue,  sometimes  passing  into  sky-blue.    Lustre  pearly. 

Oomp.— 0.  ratio  for  Cu,  fi»  3,  d,  from  mean  of  analyses,  9*03  :  6*48  :  8*85  :  20*60.  Taking  it 
at  9:6:9:21,  the  formula  may  be  8  6u*3+23klfl»+16fi;  or3CuS+2Cu*fi»-t-2Xlfl»-f-9 
£[=8  Ca  5+4  (i  Ou*+i  £l)  ]^' + 9  £L    Needs  Airther  investigation.    Analyses :  J.  Percy  (L  a): 


B 

£1           9e 

Ou 

1ft 

16-39 

11-70 

4316 

28-06=98-80. 

U-12 

1106        118 

46-69 

2306,  insol  2-86=98-8& 

Obs. — Occurs  sparingly  at  Moldawa  in  the  Bannat,  coating  the  cavities  of  an  earthy  hydratod 
ooyd  of  iron,  along  with  a  white  amorphous  sulphate  of  alumhia. 

Named  Oyanotrichite  fh>m  K€a¥ost  Hue,  and  0oj{,  hair;  and  LeUaomUe  affcer  the  Engliah  minerakh 
gist,  W.  6.  Lettsom. 

704.  WoODWABDiTB  C^tfficA,  Oh.  Ncws,  ziil  86,  113,  1866,  J.Ohom.  Soc,  H  iv.  130.  Probably 
an  impure  uncrystallized  variety  of  the  above,  mixed  with  hydrate  of  alumina.  Occurs  In  Com* 
wall,  in  minute  botryoidal  concretions,  of  a  rich  turquois-blue  to  greenish-blue  color,  translucent 
to  almost  transparent ;  G.=2'38.  Analyses:  1-S,  Church  and  Warrington  (La);  4|  Pisani  (GL 
R,  Izv.  1142) : 

5  £l  Cu  1ft 

1.  Comwan    13-96        1*7-97        48*84         18-48=98-74  Church. 

2.  **  18-04  18-64  48-67  [19-651=100  Warrington. 
8.  "  12-64  17-93  4680  [22-7SJ=  100  Warrington, 
i.        "           11-7  18-4  46-8  [26-9],  8i  1-2=100  Pisani 


Ohurch  and  Warrington  also  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  add,  which 
were  undetermined.  The  mean  of  the  first  3  analyses  affords  the  0.  ratio  for  On,  ^  S,  ]ft=ll : 
9-6:9:23;  equivalent  to  3  Cu'S,  2  Cu  6,3X1  tf,  121ft;  or  8Cug,  sOufi,  satlfl*  6fi.  Na 
4,  by  Pisani,  gives  about  12:9  for  the  Ou  and  fi,  the  ratio  in  langite,  and  he  makes  the  mineral 
Impure  langite.  He  analysed  (L  a)  another  similar  material  fh>m  Oornwall  (received  from  Mr. 
Tailing),  of  a  dear  green  color,  and  obtained  S  4-7,  JH  88-8,  Cu  17*4,  fi  38-7,  Si  6-7=100*6;  show* 
ing  a  mixture  of  the  copper  sulphate  with  a  hydrous  silicate  of  alumina  as  well  as  hydrate;  sod 
this  he  considers  as  proving  that  woodwardite  is  only  a  mixture. 

The  mineral  is  soluble  with  scarcely  any  residue  in  diluted  adds.  Named  after  Dr.  &.  P. 
Woodward. 

705.  JOHANNITB.    Uranvitrid  John,  Gh.  Unters.,  Y.  264, 1821.    Jdiannit  Eaid^  AbhandL, 
bohm.  Ges.  Prag,  1880.    Sulphate  of  Uranium.    Sulfate  vert  d'orane  Bend, 

Monoclinic.^  (7=85°  40',  /a  7=69''.  Crystals  flattened,  and  from  one 
to  three  lines  in  length ;  arranged  in  concentric  drnses  or  reniform  masses. 

H.=2— 2'5.  G.=3*19.  Lnstre  vitreous.  Color  beautiful  emerald- 
green,  sometimes  passing  into  apple-green.    Streak  paler.    Transparent- 
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transluoent ;  sometimes  opaqne.     Soluble  in  water.    Taste  bittei    rather 
than  astringent. 

Oomp^—0.  ratio  for  bases  and  acid  1  : 1,  whenoe  the  formula  (tr',&)9+iCa'S-Mi^  of 
({(tJ*,^  +iOa')  3+1^1^=,  if  the  uranium  be  all  sesquiozjd,  Sulpburio  add  20*8,  oxjd  of  ura> 
ninm  66*1,  ozyd  of  copper  6*9,  water  6'2=100.  Analysis  bj  Lindaoker  (mean  of  two  tnala. 
Yogrs  ICin.  Joach.,  1857): 

3  2002    tr,  S6'7'73    Cu  5*99    t'e  0'20    £[  6-69 =99*6  2. 

Pyr.,  etc— In  a  glass  tabe  at  a  low  heat  does  not  change ;  highly  heated  gives  off  water  and 
Bolpharons  acid,  and  becomes  brown  and  Anally  black.  B.B.  on  charcoal  gives  sulphur  ftimes  and 
a  scoria  of  black  color  and  dull  green  streak.  With  salt  of  phosphorus  reacts  for  copper  and 
uranium.  Somewhat  soluble  in  water.  Solution  precipitated  chestnut-brown  by  prussiate  of 
potash,  yellowish-green  b^  alkalies,  and  in  brown  flocks  by  an  infusion  of  nutgalls. 

Oba. — Discovered  by  John  near  Joachimathal  in  Bohemia,  after  whom  the  species  is  named. 
Found  also  at  Johanngeorgenstadt.  Beported  from  the  Hid^town  feldspav  quarry  by  Shep- 
■id. 


706.  URANOOHALOITB.    Urangrun  EartmamL    Uranodhalat  Breiih^  Handb.,  It3,  184L 

In  small  nodnlar  crusts  and  velvetj  droses,  consisting  of  acicular  crys< 
tals. 
BL=2— 2i.    CJolor  fine  grass-green  to  apple-green ;  streak  apple-green. 

Oomp^-(|(t',9)+ida*)3+iCu3+9fi[=,  if  the  uranium  be  taken  as  all  eesquiozyd,  Sul- 
phurio  add  21*1,  ozyd  of  uranium  83*5,  ozyd  of  copper  7*0,  lime  9-S,  water  28*5=100.  Analy&ia 
Lfaidacker  (Yogi's  Min.  Joech.,  1867): 

3       trS      te      Cu       Oa       fi 
(1)20-03    86-U    0*U    6-55     1010    2716= 10012. 

Ob&— From  Joachimsthal  in  Bohemia. 

707.  MBDJIDITB.    /.  Xi.  iS^nOA,  Am.  J.  Scl,  IL  r.  887, 1848.    Sulphate  of  Uxaninm  &  Lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
H.=2'5.    Lustre  vitreous  in  the  fracture.    Ck)lor  dark  amber.    Trans- 
parent. 

Oomp.— Perhaps  S3+Ca 3 +161^  according  to  some  qualitatiye  trials  by  Smith;  but  as 
probably  S5  +  Ca^3  +  16£[=(iS+i  Ca*)3+7i£[,  and  thus  appzoachhig  uianochalcite. 

IPyi-j  eto. — ^In  a  matrass  easily  yields  water.  At  redness  blackens,  being  converted  into  ozyd 
of  uranium  and  sulphate  of  lime.  With  salt  of  phosphorus  a  green  bead.  Dissolves  readUy 
in  dilute  muriatic  add. 

Oba^— Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  liebigitei  in  some  places 
with  crystals  of  sulphate  of  lime ;  also  at  Joachimsthal,  with  liebigite  on  uranium  ore.  Eztemal^ 
often  dull  firom  loss  of  water. 

It  was  named  after  the  Turkish  sultan  Abdul  ICecQid. 

708.  ZlPFlUTJbl.  Basisches  schwefelsaures  Uranoxyd  (verwitterter  Uran-Vltriol)  J.  F.  Jalm 
Unters.,  y.  1821,  Jahrb.  Min.  1845,  299.  UranUiithe  ^ppe,  Yerh.  Ges.  Bohm.  Frag,  1824.  Zip 
peit  Jlaid^  Handb.,  610, 1845. 

In  delicate  needles ;  acicular  rosettes ;  warty  crusts* 

H.=3*    Color  fine  sulphur-yellow,  lemon-yellow,  orange-yellow. 
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Oom|k— ^rdroofl  sulphate  of  setqiitoiyd  of  nnmiiim,  irith  or  withoai  oxjd  of  copper,  mi 
lemoD-  to  onnge-jellow  when  without    AxialTsee  by  Lindaoker  (Vogl'e  Min.  Joeoh.) : 

B        S       9e     Ca      Oa       A 

1.  WUhfioOopper    18'Oe    67*86    017     0*61     17*69=99-39. 

2.  Copper  v<»r.  17*36    68*04     6-21     16-23=r99'84 

Fomralaof  thefonner  ^SHl2d,  Vogl;  of  the  latter,  ^9*+6d,  with  16pwaoopperTitriol 
ai  imporitj,  Bamm. ;  or  (Ou*,  9)*  5*+8  '6,  in  whioh  0.  ratio  of  Ou,  S=I :  12. 

Pyr.^  eta — ^In  the  doeed  tube  water,  and  at  a  higher  temperature  aulphurio  add.  With  nil 
of  phosphorus  giyes  a  yellowish-green  i^aas  in  O.F.,  beooming  emerald-green  in  B.F. 

Obs,— -From  JoachimathaL 

Named  after  the  mineralogist  Prof  SSppe.  John's  haaic  wlplhate  is  a  feBow  mittera],  and  mt^ 
be  either  the  preoeding^  or  what  Yog^  oiUls  Ohmoehn, 

709.  VOaLZANITB.    Basic  Sulphate  of  Uranium  VofA  Min.  Jroad^  1867.    Toe^ianiteiJ^Ma 

In  Boft  globular,  and  nodular,  earthy  coatings. 

Color  pistachio-  to  verdigris-green ;  streak  pale  green  or  apple-green. 

Oomp.— 4(tr',^*3+(C%Cu)3+10d,  or,  regarding  the  sulphate  of  copper  and  lime  as 
hnpnrity,  (t*,  9)*  B+2  H.    Analyses  1^  lindaoker  (Min.  Joaoh.) : 


B      tS 

#e     On      Ca 

A 

1.  LkMvar. 

12-84    79*60 

0*12     1-66 

6-49=99*lL 

%  Ooppervar, 

12*13     79*69 

0*36    2-24    0*05 

6*26=99*72. 

Obs«— From  Joaohimsthal  in  Bohemia. 

710.  URAOONim.    Uranoohre  Vogl^  Min.  Joach.    7  Uracamee  Bwd,  Xr.,  iL  672,  1831 

Uraoonite. 


Amorphous,  earthy,  or  scaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 


OoBp^— Analyses  by  lindaoker  (L  a): 

B 

e 

9e 

Cn 

Ca 

fi 

1.  TeOaw 

7*12 

70*94 

0-41 

0*24 

_. 

20*88= 

r99-68. 

2.  OranQe 

10*16 

66*06 

0*86 

— 

2-62 

20-06= 

=99-76. 

Formula  deduced  br  Yogi  for  1,  ^B+14d;  for  2,  i  0aB+S*B+14  A. 

Obs.— From  Joachunsthal,  with  other  uranium  ores.    Uraconise  of  Bendant  was  described  as 

fdlowpulTerulentore;  its  composition  is  unknown. 


711.  MOMTANITB.    F.  A.  Omdh,  PriTste  contributloD,  Jan.  19, 1868. 

Incrusting;  without  distinct  crystalline  structure. 
Soft  and  earthy.     Lustre  duU  to  waxy.    Color  yellowish  to  white. 
Opaque. 

Ctomp^— Bi  Te+2  £[=Telluric  add  26-1,  ozyd  of  Usmuth  68*6,  water  6*3=100.  Analysis: 
G»0th9.a): 

Montana         Te  26-83        fii  66*78       9e0^6       ^bO'89       tt6'94=10a 

Pyr.,  eta— Yields  water  hi  a  tube  idien  heated.  B3.  gives  the  reactions  of  bbmrntii  an4 
lenarium.    Soluble  in  dilute  muriatic  add. 

Obs.— Incrusts  tetradymite,  from  whose  alteration  it  had  been  formed,  at  Hlghkad,  in  Montana 
Hie  waxy  lustre  is  obserred  when  the  incrustation  has  separated  from  the  scales  of  tetra^To^ 
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lia.  KBfiSIBNITB.     Selenbleispath  KenUn^  Pogg.,  xItL  277,  1839.     SelenSgsaiires  Bldiozyd 
Qtnfi,    SeleiJte  of  Lead.    Senate  of  Load.    Kerstenite  Dana, 

In  Bman  spheres  and  botrjoidal  masses,  deavage  distinct  in  one  direction.  H.=3— 4.  Lus- 
tre greasy— Titreons.  Color  sulphur-jellow.  Streak  unoolored.  Brittle.  Fracture  fibrous. 
According  to  Kersten.  it  consists  of  selenous  add  and  oxyd  of  lead,  with  a  small  proportion  of 
copper.  On  ooal  it  ftises  readilj  to  a  blAuk  slag,  giring  off  a  strong  selenium  odor,  and  is  finally 
rednced  to  a  metallic  globule.  With  borax  it  fuses  and  forms  a  yellowish-green  pearl,  which  is 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  wlUi 
■elenid  of  antimony  and  lead,  malachite,  eta,  at  the  Friederiohsgliick  mine^  near  Hilburghausen, 
tt&d  at  Xisfeld.    May  it  be  a  MJeno^  or  is  it  only  a  mixture  ? 


7.  CARBONATES. 

The  carbonates  have  a  hardness  not  exceeding  5,  and  consequently  will 
not,  when  pure,  strike  fire  with  a  steel.  The  anhydrous  come  under  the 
common  general  formula,  BO,  CO*,  but  present  three  types  of  crystallization, 
a  rhombonedral,  with  li  AH  near  105  ;  an  orthorhOmbic,  with  /A  /near 
120° ;  and  a  monoclinic,  with  IaI  near  105**.  They  constitute  therefore 
a  case  of  pleomorphism,  while  all,  still,  are  approximately  isomorphous. 
These  anhydrous  species  have  a  vitreous  to  subpearly  lustre,  and  are  typi- 
cally spars.  The  hydrous  carbonates  vary  much  in  crystallization,  and  in 
some  cases  have  a  strongly  pearly  lustre.  All  effervesce  in  hot  acids,  and 
part  of  them  in  cold. 


L  ANHYDROUS  CARBONATES. 


ABRANaEMENT    OF    THE    SPBCIE& 


L  OALCITE  GB0T7P. 


715.  OALom 
T16.  DoLoiim 
YlY.  Ahksbiti 
718.  MAOMmn 
119.  ICBBurra 
720.  PiBTOMxaan 
121.  SEDnm 
722.  Bhodoohbositi 
723. 


BhombohednJ;  i?Ai?=105*— 108% 

CaO 

(iea+i»g)0 

(iOa+i(Ag,te^»n))0 

ftgC 

(»fig+i*e)0 

(iig+ite)0 

teO 

ttnO 


ee|e,|ea 

ee|e,|(i6a+ii^) 
ee|e4(i€a+i{ifei^Mn)) 

O  0|Ot|Mg 

ee|e.|(iMg+iFe) 

vO|0t|F6 
T7T7|X7||BI1 


ft  AaAGONTTE  anOuP.    Orthorhombi&    /A/=116*— 119*. 


7S4  AJLkQOSTa 

726.  MAHOAirOOALOCn 

f  S6l  Wmmn 


(t»n+H6«,««))0 
B«0 


ee|e,|e« 
6eie,KfMBH(«%iW) 

wT7|T7t|Xia 
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T2t.  BBomm 

(i«a+iCa)0 

ee|e,|(iBa+ieft) 

T28.  Stbontiahitx 

&0. 

eejeaisr 

729.  OREUBBm 

tbO 

■0  0|OtI?b 

[n.  BARTTOOALOITB  GROUP.    Monodinia    /A  /=106'— IW. 

730.  BAsrrooALomi  (iBa+iCa)0  6e|etKiBa+i6a) 


lY.  PAEISITE  GROUP.    Carbonate  oontaining  flaorizie. 

731.  Pabsitb 

732.  KSOBTDOIB 


(Oe,La,l>i)0+i(aa,Oe)F 
6La0+0e«O«+0e«P»+2ft 


y.  PHOSGENITE  GROUP.    Oarbonate  containing  ddorlne. 
738.  PHosaBNm  fbO+PbOl 


716.  OALOmi.  Marmor  (Marble)  pt  PUtl  Lapis  oalcarios.  Sazmn  calds  (Oaks  in  laftii 
meaning  bnmt  lime),  Kalchstein  Agric,  De  Nat  Fobs.,  820,  Interpr.,  468,  1546.  Ealkstea 
TTofiL,  Min.,  1747.  Spatig  Kalksten,  Ealkspat,  OronsL^  Min.,  18,  1758.  Calk,  Ealkspath, 
Ealkstein,  Oerm,  Calx  aerata  Bergm.^  1111,  and  Opnaa,  I  24  1780.  Calcareous  Spar ;  Iin» 
stone;  Carbonate  of  lime.    Chanz  carbonat6e  i^.    Caldt  ffaid.^  Handb.,  498,  1845. 

Khombohedral.    ^  A  ^  (f.  560a,  over  a  terminal  eclge)=105°  5%  OaS 
i^l35**  23' ;  a= 0-8543.    Cleavage :  R  highly  perfect. 


554 


Observed  forms:  1.  BhombohedroJts ;  forms  whose  planes  are  in  the 
dame  vertical  zone  with  B  (one  of  which,  4,  is  shown  in  f.  659,  560e,  and 
three  of  the  mimes  series,  in  -2,  -J,  -J,  in  f.  664,  650o,  d,  b)  ;  the  phu 
rhombohedrons  ranging  from  \R  (the  veitical  axis  of  which  is  }th  that 
of  if  relatively  to  the  lateral  axes)  to  28-ff,  the  planes  of  the  former 
nearly  coincident  with  the  basal  plane  <?,  and  of  the  latter  as  nearly  with 
those  of  the  vertical  prism ;  the  trmitts  rhombohedrons  ranging  from  -|^ 
to  -14 ;  the  fundamental  rhombohedron  JR  (f.  560a)  uncommon,  except 
in  combination  with  other  planes,  or  as  a  cleavage  form ;  -J  J?  (f.  660b,  often 
called  nail-head  spar)  corresponding  to  a  truncation  of  the  terminal  edge 
of  liy  very  common,  and  especially  in  combination  (f.  662o,  858a,  b,  664^ 
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686) ;  -25  (f.  550o),  called  the  irwerae  by  Hatiy,  because  the  an^e  over  the 
lateral  edges  is  near  that  over  the  terminal  of  -ff,  common ;  -f  iif  (f.  550d), 


M6 


656 


669 


660 


Rouie. 


Eossie. 


or  the  cuboid  of  Hauy,  its  angles  being 
rather  near  those  of  a  cube,  and  the  acute 
form  45  (f.  SSOe),  also  common ;  13jB 
(f.  561)  of  not  unfrequent  occurrence; 
165  (f.  553d). 

2.  Scalenohedrons.  (a)  Planes  bevel- 
ling the  lateral  edges  of  5,  f.  562, 
Tvhich,  when  more  extended,  take  the 
form  in  the  dotted  lines  of  the  same 
figure,  or  the  complete  scalenohedron ; 
the  series  having  the  general  symbol  1", 
and  including  all  the  forms  in  the  table 
beyond  from  It  J  to  1"  (the  1  signifying 
that  they  are  thus  related  to  the  rhom- 
bohedron  15,  and  the  'annexed  number 
indicating  the  length  of  the  vertical  axis 
as  compared  with  that  of  15;  also  a 
mifyus  series,  -1",  having  the  same  relation  to  -15 ;  three  of  the  miivus 
ames  are  combined  in  the  illustrative  figure,  f.  663,  and  twof>f  the^^  Id 
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£  559) ;  Bcalenohedron  1*  (f.  552a,  dog4ooih  epar)  very  common,  both  simple 
and  in  combination  (the  latter  in  f.  555  to  559,  564,  565  ;  f.  556  a  distorted 
form  of  f.  555).  (J)  Planes  bevellinff  the  lateral  edges  of  -2^5  ff.  553o), 
and  having  the  general  symbol  -2°.  (c)  Planes  having  the  same  relation  to 
other  rhombohedrons,  but  if  referred  to  the  fundamental  rhombohedron, 
Hy  replacing  its  lateral  or  terminal  angles,  or  terminal  edges  (f.  561,  564). 
{d)  The  last  mentioned  bevelling  the  terminal  edges  of  H  (as  y  in  f.  564), 
having  the  general  symbol  m",  with  f  nm—i  m=l  when  the  scaleno- 
hedron  iBjplua  like  the  J?,  but  f  mn+i  w=l  when  mimis.  (e)  Bevelmenta 
of  terminal  edges  of  other  rhombohedrons,  m'llj  having  the  same  general 
symbol  m»,  but  with  f  mwr— J  m=m/y  when  of  like  signs  with  m^^  and 
f  mn+i  m=m\  when  of  unlike  signs. 

664 


fi66 


Berl^Tflhire. 


Al8ton«Moor. 


8.  Regvla/r  dx-dded  pyramids  ;  general  synibol  fnr%  as  4-2,  f.  661. 

4.  Prisms,  (a)  The  regular  six-sided  prism  *,  very  common,  either  short 
or  long  (£  562o,  668a,  b,  654,  570V  (b)  Prism  i-2,  only  in  oombinatioii 
flmd  not  common,   {o)  Twelve-sided  prisms  i-f 9  ^* 
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5.  Basdly  plane  O^  as  in  552d,  553a,  o.  570,  far  less  frequent  as  a  termi- 
nation of  crystals  than  rhombohedral  ana  scalenohedral  planes. 


Avow  or  Shoxbobsdiomb. 

J?  Is  a  boe  of  the  Amdamontal  ihombohedron  Lff;  JS'  the  pertknlar  rhombohedron  below  tr 
•aoh  line ;  o  the  basal  plane: 


Term.  Edge.  0  A  2?  R^S^ 

I  166*  a'  166*  9'  149*  U'  -« 

A  162  85  161  48  163  85  -4 

f  142  66  168  28  156  56  -4 

i  184  57  153  46  161  48  -} 

if  (T)  116  62  162  48  163  35  -^ 

t  129  40  160  36  164  48  -f 

IB  106    5  135  23  180  J^ 

I  82  66  120    6  164  42  ^ 

t  73  16  112    6  166  42  -.2 

5  69  24  108  40  163    7  -^ 
V  68  26  107  20  151  57  -V* 
4  66  50  104  17  148  50  -f 
•1^  66     6  103  24  148     1  4 
I  64  42  102  42  147  19  -f 

6  62  43  99  86  144  12  ^ 
t  62  1  98  14  142  61  -f 
9  61  14  96  26  141  8  -( 
18  60  86  94  27  139  4  ^ 
16  60  20  93  38  138  16  ^ 
18  60  19  93  18  187  60}  4 
38  60  8  92  4  136  41  •} 
-14  60  81  94  8  138  46  -^ 
^11  60  60  96  19  129  18  -^ 
-e  61  33  97  13  127  26  iV 


Tenn.  Edge,  o  A  2? 
63*  51'   101*  28' 
64  42 

66  60 

67  26 
71  18 

73  15 

74  9 
76  9 
78  61 
86  26 
86  86 


88  18 
90  66 

96  28 

97  10 
99  14 

111  18 
116  7 
123  10 
127  39 
134  67 
166  2 
160  42 
170  14 


102  42 
104  17 
106  9 
110  14 
112  6 
112  56 
116  16 
116  62 

121  58 

122  49 
124  6 
126  68 

129  2 

130  11 

131  36 
189  12 
141  43 
146  40 
149  23 
163  46 
166  9 
168  60 
174  22 


BAST 

128*  r 

121  66 

120  20 

118  28 

114  28 

112  82 

111  41 

110  21 

107  45 

102  39 

101  68 

100  2 

98  39 

96  86 

94  48 

98  2 

86  25 

82  64 

77  57 

76  14 

70  62 

68  38 

65  47 

61  16 


AvGUBB  or  SoAunioam>soH& 


Long  El  Short  E.  Mid.  K 

164'87'  146'66'  ei'SO*      i»(t677) 

180  16  121  14  131  19      i« 


Long  B.  Short  B.  Mid.  & 
169*24'  138*  6'  64*64' 
146  10  128  15   98  20 
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Long  E.  Short  K  Mid.  E. 

Longa  ShortK  ind.K 

|i>a 

lerss' 

138' 63' 

66' 81' 

V«? 

167*14' 

83- 66' 

140*40' 

»-.a 

116  63 

110  48 

164  43 

loH? 

134  8 

66  44 

125  4 

1* 

IM  1 

130  87 

67  41 

v»? 

166  10 

71  36 

182  37 

!• 

162  40 

128  36 

90  20 

-8* 

169  S9 

71  18 

129  3 

*! 

166  57 

126  53 

69  16 

^i 

164  69 

76  64 

132  1 

♦» 

169  6 

122  87 

69  46 

-4fi  Bh. 

168  30 

83  34 

137  84 

»■* 

136  48i 

112  69 

138  63 

-*! 

169  4 

87  87 

130  46 

170  29 

120  14 

71  6 

-21 

163  11 

86  6 

122  32 

0.& 

174  26 

118  23 

71  36 

.2* 

169  20 

88  18 

127  29 

A?, 

172  30 

116  69 

72  1 

-2« 

163  16 

92  9 

186  19 

!ff'=^- 

147  4 

106  18i  126  63i 

.2t? 

146  63 

96  22 

143  84 

171  48 

102  66 

88  16 

-2* 

142  80 

99  68 

149  21 

iJ 

168  1 

102  21 

94  1 

-2* 

139  36 

106  26 

168  24 

li 

166  33 

102  6 

97  57 

^Ht 

172  40 

84  45 

112  20 

li'  Hg. 

169  66 

102  86 

91  18 

-|H?Da.a 

174  44 

86  82 

102  81 

It 

161  68 

101  56 

108  62 

-*!^ 

147  31 

98  32 

187  38 

ll 

160  18 

101  66 

106  84 

^jt 

160  15 

96  22 

185  6 

if 

169  17 

101  67 

108  7 

-tl.Da.6 

164  8 

92  46 

111  46 

!• 

166  60 

102  11 

113  46 

-}^,a 

161  82 

88  16 

114  26 

1* 

161  7 

102  62 

121  34 

<' 

151  6 

99  6 

127  40 

1» 

144  24 

104  88 

182  68 

-»! 

167  6 

96  16 

103  40 

iV 

186  47 

107  48 

146  28 

-*? 

168  8 

96  61 

117  8 

!• 

184  28 

109  1 

160  44 

-f ti  Wr. 

167  23 

98  2 

103  48 

lV,Hg. 

133  63 

109  34 

152  30 

-f 

166  7 

99  26 

119  6 

iV 

182  41 

110  3 

154  6 

-1*? 

169  66 

102  86 

91  18 

lV,Bh. 

131  81 

110  36 

166  42 

-it 

161  68 

101  66 

103  62 

1' 

180  10 

111  39 

168  68 

-lii  1«,  lV,l»  aame 

M+lJ,l 

MV.1- 

!• 

127  60 

113  21 

168  30 

-f 

145  16 

107  38 

124  89 

X» 

126  26 

114  24 

166  28 

-** 

164  7 

HI  64 

108  4 

I" 

126  47 

114  60 

167  86 

-ti 

157  6 

120  26 

88  9 

!■ 

126  80 

116  12 

168  32 

-t* 

149  43 

117  28 

102  25 

tV 

165  69 

95  27 

105  24 

-t* 

142  32 

116  17 

117  60 

l» 

170  0 

91  34 

103  21 

-i^T 

140  44 

114  57 

121  89 

V 

142  63 

100  65 

146  28 

-*• 

138  28 

114  84 

128  30 

«^,Hg. 

144  30 

98  25i 

146  42 

-f 

129  10 

116  6 

150  0 

2« 

142  80 

99  68 

149  21 

-t";Hg 

128  7 

115  21 

163  63 

¥• 

168  2 

91  12 

187  48 

-*r 

126  1 

116  4 

168  69 

P 

152  64 

90  46 

139  12 

-** 

170  16 

140  18 

60  12 

SV 

.148  60 

97  28 

151  61 

-f 

144  6 

124  66 

100  47 

4t 

162  23 

80  10 

183  19 

-t' 

162  36 

144  46 

64  6 

4' 

162  29 

88  67 

144  29 

-i' 

141  41 

128  7 

99  68 

4» 

141  61 

98  40 

165  89 

-!• 

168  19 

147  13 

66  6 

lb»  toi(r&,  above,  tg  edge  T(C  662);  «Aor(  £L,  edge  X ;  mill  B.,  edge  Z. 


Amui  or  Pnt&ioDS. 


161*21' 
139  44 
186  61i 


BasaL 
69*20' 
87     1 
97  261 


2-2 

H 
i-t 


Pynm. 
128*62' 
126  SOi 
122  39 
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VjnxD, 

BasoL 

Pynun. 

Banl 

V-2 

121*  69' 

161*  50' 

6-2 

121*  18' 

167*  64' 

V-J 

131    80i 

U9    22 

8-2 

120    42 

168      0 

Twins :  (1)  Composition-face  basal  (or  parallel  to  o),  as  f.  566  in  the  ionn 
f.  565,  f.  567  in  that  of  f.  553b,  f.  568  in  one  similar  to  f.  562a.  (2)  C- 
face  JSy  t.  570,  the  vertical  axes  of  the  two  forms  nearly  at  right  angles 
(90®  4:6\  since  o  A  i?=135°  23' ;  producing  complex  forms  when  highly 
modifiea.  (3)  C.-fSace  -2jB,  as  f.  569,  in  the  scalenohedron  1*,  f.  552a. 
(4)  C.-face  -iB  (f.  571),  the  vertical  axes  of  the  two  forms  inclined  to  one 
another  127®  Si' ;  composition  often  repeated,  producing  an  alternation  of 
thin  lamell® ;  and  often  occurring  as  lamellsd  intersecting  different  forms, 
or  cleavage  rhombohedrons ;  common  in  the  grains  of  granular  limestone 
(Oschotz,  ZS.  G.,  vii.  5).  (5)  O.-face  prismatic  plane  i-2.  (6)  C.-faco 
plane  i  (f.  572). 

Also  iibrous,  both  coarse  and  fine ;  sometimes  lamellar ;  often  granular ; 
from  coarse  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tube- 
rose, nodular,  and  other  imitative  forms. 

H.=2-5— 8-5;  some  earthy  kinds  (chalk,  etc.)  1.  Q.=2-508— 2*778; 
pure  crystals,  2*7213— 2-7234,  Beud. ;  fibrous,  lamellar,  and  stalactitie, 
2-70— 2-72,  but  when  pulverized,  2*729— 2*7233.  Lustre  vitreous— sub- 
vitreous — earthy.  Color  white  or  colorless ;  also  various  pale  shades  of 
gray,  red,  green,  blue,  violet,  yellow  ;  also  brown  and  black  when  impure. 
Streak  white  or  grayish.  Transparent — opaque.  Fracture  usually  con- 
choidal,  but  obtained  with  difiiculty  when  the  specimen  is  crystallized. 
Double  refraction  etrong. 


The  foDowing  are  some  of  the  inegular  forms  or  oonditions  in  the  ciTStaUiaation  of  caldte : 
(1)  With  curved  surfaoea.  The  rhombohedron  iR,  top  part  of  f.  674,  and  the  hexagonal  prism 
f.  674a,  and  prism  of  f.  676.    (2)  SptraOy 

groupf  f.  673,  in  which  the  spires  consist  of  678 

email  crfstals  of  the  form  in  t  662a  (3) 
Grtmgped  in  curving  columna:  one  case  is 
mentioned  by  Kenngott  in  which  the  column 
was  a  pile  of  rhombohedrons  (form  in  f.  663b) 
In  a  single  series,  the  breadth  Vir  in.  (4) 
Made  up  of  a  succession  of  unlike  forms :  in 
f  676  a  prism  is  surmounted  by  the  form  in 
C  663b,  the  crystal,  after  forming  as  a  hera-  Phenixyille. 

gonal  prism  with  a  rounded  summit  through 

bidistlnct  scalenohodral  pianeSf  having  t^en  completed  by  a  form  wholly  different ;  m  f.  675  a 
prism  with  a  rhombohedral  termination  contains  inside  a  scalenohedron  (I*),  showing  that  it 
reached  nearly  its  actual  height  as  a  scalenohedron,  and,  moreoTer,  before  the  new  form  com- 
menced, the  scalenohedron  was  tipped  by  a  cube  of  fluorite :  f.  679,  in  which  the  suuken  plane  o 
lias  arisen  fhtm  additions  to  the  other  faces,  in  the  process  of  completion  of  the  crystal,  with 
none  to  o,  the  conditions  producing  that  modification  having  ceased.  (5)  Irregular  changes  in  the 
development  of  the  same  form :  in  f.  674,  the  form  called  naU-head  spar  has  the  unusual  aocompuni- 
ment  of  the  shank  of  the  nail,  made  up  of  yery  small  but  similar  rhombohedrons;  lateral  develop- 
ment having  been  prevented  for  a  while  (perhaps  by  an  accompanying  depositiou  of  sedimeut) 
and  the  form  consequently  elongating  upward  by  successive  additions  of  small  crystals,  but 
finally,  when  the  obstruction  is  no  longer  acting,  a  single  crystal  taking  a  broad  expansion  and 
topping  the  column.  (6)  SymmelnccU  arrangement  of  impmriUes:  in  £  677,  67S,  showing  the  tops 
of  a  prism,  like  f.  6620,  the  impurities  being  crystals  of  pyrite. 

The  planes  in  the  tables  above,  with  the  calculated  angles,  when  not  otherwise  accredited,  are 
from  Zippe,  Eryst  rhomb.  Kalkhakndes,  Denkschr.  Ak.  Wien,  ilL  1854.  For  the  others,  Hg 
ilanda  for  Heseenberg;  Min.  Not,  lit,  iv.,  v^  viL ;  Wr.,  Wimmer,  JahzMb.  1864.  866;  Bh.,  t 
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Bath,  Pogg:^  OKzzIl  887;  a,  Qnintino  Bella,  Studii  ICiiL  Sarda,  and  Qnadro  Gnat  Aigento  Root 
dol  Quano,  e  del  Calcare;  Da^  Dana,  a»  fh>m  a  Boaaie  ocystal  (£  560,  o\  h,  from  a  Bergen  Hfl 


0U 


VnSbmBL 


676 


MiA 


577 


FheDizTiUe. 


Fhenixville. 


ctyBtal,  I  552b.    SeDa  also  enimienilea  in  his  taUe  (but  not  from  his  own  special  obaerratioiiil 
the  forma 

1¥,  r,  161M,  -ifilt,  -ti,  -ff,  -JV,  -ii,  -it,  -iV,  -i". 

See  also  on  the  oiystallogniphy  of  oaldte,  F.  Hochstetter,  Denkschr.  Ak.  Wien,  yl  89)  18M. 
ligures  673,  575,  677,  578  ate  from  a  paper  by  J.  L.  Smith,  in  Am.  J.  Sd,  zx.  251,  the  flgarei 
drawn  bj  the  author;  and  f.  574  is  from  Pndbram  orjstala  in  the  cabinet  of  ProC  Bmah.  ¥i^ 
561  is  from  Heseenberg.  To  the  enumerated  scalenohedronB  add  (fr.  y.  Bath,  L  c.)  (V,  hayinit 
Y=167'  23',  X=140'  40',  Z=124'  45'. 
Oomp.,  Var.— Oalcite  la  carbonate  of  lime,  Oa  C=Oarbonio  add  44,  lime  56= 100.    Magneaa, 

protoxyd  of  iron,  or  protozjd  of  manganese  frequeatlf, 
579  and  strontia,  barytes,  ozyd  of  «no^  or  ozyd  of  lead  co» 

sionally,  replace  part  of  &e  lime. 

The  varieties  are  Tery  nnmerons,  and  diyerse  in  appear 
anoe.  Thej  depend  malnlj  on  the  following  points :  (1) 
differences  hi  crTStalliiatdon;  (2)  in  structural  condition, 
the  extremes  being  perfect  ciystals  and  earthy  massiTe 
forms:  (3)  in  color,  diaphaneity,  odor  on  friction,  doe  to 
impurities ;  (4)  in  modes  of  origin. 

The  following  are  the  most  common  impurities  and  their 
effects: 
Bed  oxyd  of  iron  (9e)  produces  diifbrent  shades  of  red, 
Bossie.  from  flesh-red  or  paler  to  opaque  blood-red  and  brownislw 

red,  according  to  tiie  proportions  present;  the  latter  Hans- 
mann  names  Eoemaioeonite  (from  ii^  Hoodf  and  Mvif,  powder,  Handb.,  1304, 1847),  as  in  tiie  maitte 
Boaao  anMco  of  Italy.  The  hjdrated  oxyd  (Pe*^*)  causes  yellowish  to  opaque  ochre-yeUow  sod 
vellowish-brown;  the  deeper,  SideroooniU  of  Hanamann  (&.,  1806).  Protoiyd  of  ivoo,  oiyd  sf 
throme,  silicate  of  irou,  cause  shades  of  green. 
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OMonaoeonB  matters,  or  oarbon,  giye  a  dear  yeUowiah  tixtt  to  some  erjstalUBed  caldte^  aa4 
fasions  dull  colors,  from  pa.e  drab  aud  buff  through  gny  and  bluish-graj  to  deep  black,  to  com 
pact  oaldte  or  limestone ;  the  carbonaceous  matters  having  been  derived  from  the  animals  of  the 
shells,  corals,  etc.,  out  of  which  the  limestones  were  originally  made,  or  from  the  plants  of  the 
iame  seas,  just  as  soils  and  mud  are  now  colored  (torn  the  same  cause ;  and  when  these  carbo- 
naceous matters  are  allied  to  petroleum  or  bitumen,  the  rock  has  a  fetid  or  bituminous  odor  when 
struck  with  a  hammer.  The  fact  that  the  dark  colors  mentioned  are  due  to  carbonaceous  sub- 
stances and  not  to  metallic  ozyds  is  proved  by  the  rocka  affording,  when  burnt,  whiU  quicklime. 
The  black  marbles  thus  colored  are  named  AnihraconUe  (from  duOfM^^  coai)  by  v.  Moll  (Ephemcr., 
IL  305,  1806X  LucuUan  by  John  (Gh.  Unters.,  219),  and  LucuUUe  by  Jameson  (ITm.,  li.  180^ 
1816);  they  Indnde  the  Marmor  LucuUeum  Plin.  (zxxvi.  6).  The  Nero  AnUco  of  the  Italians 
belongs  here.  The  bituminous  or  fetid  limestones  are  also  called  anthraconite  when  black ;  and 
lUso^  from  the  odor,  Sunnestone  (syn.  Stinkstone;  SUfikstdn^  Sausteint  SHnkkalkf  Grerm.),  some  bemg 
light  grav  in  color. 

Dolomite^  or  carbonate  of  Ume  and  magnesia,  often  constitutes  the  veins  and  shells  of  a  oompaol 
limestone,  as  shown  by  Hunt;  and  the  magnesia  found  by  analysts  in  such  rocks  may  be  gen- 
erally present  as  a  mixture  of  dolomite  with  caldte,  rather  than  as  a  chemical  substitution  of 
magnesia  for  lime.    (See  under  Doloiutb.) 

Sand,  chlorite,  and  other  minerals  are  sometimes  taken  up  mechanically  by  crystallizing  caldte. 

Mica^  talc,  chlorite,  serpentine  are  ofl>en  disseminated  in  crystalline  limestones,  having  been 
formed  in  them  at  the  time  of  their  crystallization,  and  are  among  the  materials  which  produce 
the  doudings  or  variegated  colors  of  such  limestones. 

The  varieties  that  have  been  named  are  as  follows: 

A.  WeU  orystattiMd. 

1 .  Ordinary,  Crystals  and  crystallized  masses  afford  easily  deavage  rhombohedrons ;  and  whan 
fcransparent  they  are  what  is  called  Iceland  Spar^  and  also  DinMy-refrading  Spar  (Doppel-spalh 
Chrm,). 

The  crystals  vary  in  proportions  from  broad  tabular  to  moderately  slender  adcular,  and  take  a 
great  diversi^  of  forms.  But  the  extreme  kinds  so  pass  into  one  another  through  those  that 
are  intermediate  that  no  satisfactory  dassification  is  possible.  Many  are  stout  or  short  in  shape 
beoanse  normally  so.  But  other  forms  that  are  long  tapering  in  their  fiill  development  oocur  short 
and  stout  because  abbreviated  by  an  abrupt  termination  in  a  broad  o,  or  an  obtuse  rhombohe- 
dron(as-^  or  R\  or  a  low  scalenohedron  (as  ^%  or  a  combination  of  these  forms.;  and  thus  the 
crystals  having  essentially  the  same  combinations  of  planes  vary  greatly  in  shape.  The  follow* 
fug  groups  may  answer  some  purpose  in  the  arrangement  of  the  crystals  in  a  cabinet  They 
are  here  characterized  by  stating  the  form  or  forms  that  are  dominant,  or  most  largely  developed; 
and  the  term  abbreviated  is  used  as  above  explained.  Intermediate  forms  may  be  assigned  to  the 
group  with  which  they  have  the  most  in  common,  (d)  o  group,  or  flat  tabular  (f.  553a);  the 
edges  of  the  tables  may  be  made  of  prismatic  planes,  or  of  rhombohedral,  eta  (c)  Low  rhom* 
bohedral  or  nail-head,  -^R^  -^i?,  eta  {d)  R  group,  the  frindamental  rhombohedron  dominant 
(£550).  (e)  }i2;  or  cuboid  group.  (/)  2A  group.  (9)  2i2  abbreviated.  (A)  4i?  group,  (i)  4i{ 
abbreviated,  {j)  Long  rhombohedron  group,  including  the  longer  rhombohedrons,  of  which  11, 
18^  -14,  are  rather  common  (£551).  {k)  Long  rhombohedron  abbreviated,  produdng  some- 
times forms  that  look  much  like  3*  or  6-sided  prisms  (f.  568D).  {I)  Low  scalenohedron  group, 
•0  i*  l*f  0^  (^)  Ordinary  scalenohedron  or  dog-tooth  groups  that  of  1*,  one  of  the  most  com* 
mon  of  forms  (£  552a,  555-559).  (n)  Same  abbreviated  (f.  564,  565).  (0)  Long  scalenohedron 
groups  or  that  of  1^  I'  eta  ip)  Same  abbreviated,  (q)  Prism-scalenohedron  group,  the  scadenobe- 
dral  planes  being  combined  with  an  oblong  prism  i  {t  554).  (r)  Prismatic  group,  the  prism  i  being 
elongated  and  dominant ;  and  variously  terminated. 

JPnmnerite  Eemarlc,  from  amygdaloid  in  Faroe,  is  caldte  in  cuboid  crystals  and  massive,  smalt- 
blue  to  violet  in  oolor,  brownish-yeUow  by  transmitted  light,  subtransparent  to  translucent,  and 
ciialoedonic  in  aspect 

2.  JkoitHarysialg,    Groups  a-/ corresponding  to  the  different  kinds  described  on  p.  675. 

3.  Orystals  vnth  irUemal  impuriUeSy  tie,  (a)  Having  interior  planes  or  other  evidence  of  changes 
In  the  progress  of  their  formation  {L  675,  576,  579).  (5)  Oontaining  impurities  symmetricallj 
arranged. 

i.  Spiral  or  curved  Offgregationa  of  crystals,  (a)  Spirally  arranged  crystals.  (5)  Bent  01 
enrred  ccystallizatious. 

5.  Pseudomcrphow  oalcUe,  Nairocalcite  indudes  pseudomorphs  of  caldte  after  cdestik  froa 
Bangerhausen,  named  under  the  mistaken  idea  that  the  material  contained  soda. 

6.  Retdiite  (Breith.,  B.  H.  Ztg.,  xxiv.  311)  is  a  pure  oaldte  from  Alston-Moor  in  Cumberkuu^ 
white  in  oolor,  wUh  an  angle  of  105''  20',  aooordtng  to  Breithaupt's  measurements,  and  a.=3*666- 
M77. 
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B    Varieiieat  ery^taUmed  a$  weB  aa  uncrysUUlvsedj  baaed  on  (he  presence  of  other  carbonates,  twid  ef 

iifferenX  impwities. 

7.  Vohmitic  ealaUe,  Gontauiing  carbonate  of  magnesia  and  lime  or  dolomite — a  fact  asooitam 
able  only  by  chemical  methods,  unless  the  amount  of  magnesia  be  ocasiderable,  when  it  ia  appannl 
in  ciystols  in  the  angle  BaJL 

8.  Farrocalcik,    Containing  carbonate  of  iron,  and  turning  brown  on  exposure. 

9.  Manganocakiie.  Containing  carbonate  of  manganese,  and  becomiiig  brownish-blac^  cm 
exposure. 

10.  FlumbocalcUe  Johnston  (Ed.  Phil  J.,  ▼!.  79,  1829X  white  to  yellowish  and  reddish-browo^ 
and  having  RAB=\Ob°  &f',  Breith.;  106*  5',  Dufr.;  lOS*",  Eenng.  G.=2*772,y.  Hauer;  a-74e 
—2*748,  Dead.    Contains  some  carbonate  of  lead. 

11.  Keoiype  Breith.  (Handb.,  313,  1841).  Grayish- white,  and  occurring  in  rhombohedrons  %S; 
RAli=\Ob''  8',  Breith.  G.= 2*819—2*840.  Contains  some  carbonate  of  ba^rtes.  From  Cuifr 
berland,  England. 

12.  Spartaite  Breith.  (B.  H.  Zttf.,  xtIL  53,  1858).  White,  grayish-white,  becoming  browniali- 
black  on  exposure;  i?A  J?=104^67f,  Breith.;  G. =2*808— 2*818.  Occurs  with  frauklinite  and 
Eindte  at  Sparta,  Sterling  Hill  Hamburg,  K.  J.,  and  contains  some  carbonate  of  manganese.  &bep- 
ard  proposed  the  name  cahimangUe  for  the  mineral  from  Sterling  (anal  6). 

1».  StronUanocaicite  Gonth(Proa  Ac.  ScL  Philad.,  vL  114,  1852);  in  opaque  white  cryiitala, 
occurring  in  globules  which  have  a  surface  consisting  of  the  terminations  of  acute  rhombohedrons, 
and  H.=3*6.  Contains  some  strontia,  and  hence  gives  a  dedded  red  flame  before  the  Uow 
pipe. 

14.  FoniaifMeau  UmeeUme  (Lassonne,  Mem.  Aa  Paris,  1776,  Chaux  carbonate  qnartiifSre  iZ, 
1801) ;  crystals  of  the  form  in  fig.  650o,  from  Fontainebleau  and  Nemours,  Franoei  whi(^  contain  a 
large  amount  of  sand,  some  50  to  63  p.  a  according  to  Delease,  with  G.=2'58— 2*84^  the  lattei 
ftom  one  containing  67  p.  a  of  sand. 

16.  Hislopiie  Haughton  (PhlL  Mag.,  lY.  xvii  16,  1869)  is  a  grass-green  deavable  caldte  ttom 
Central  Inda,  containing  about  14  p.  o.  of  a  siliceous  material  like  glauconite  (q.  v,),  to  whkh  tiM 
color  is  owing. 

C  VaHeUeebaaedonJUfroueorkmieUarsiruciure, 

16.  Satin  Spar;  fine  fibrous,  with  a  silky  lustre.  Besembles  fibrous  gypsum,  which  is  also 
oalled  satin  spar,  but  is  much  harder  and  effervesces  with  adds. 

17.  ^fveali7M«Kirwan  (Min.,  i.  104,  1794  ;  SOiieferspaih  Hofmann,  Bergm.  J.,  188,  1789;  SDats 
Spar).  A  pearly  lamellar  caldte,  the  lamelhe  more  or  less  undulating ;  color  white,  grayish,  yel- 
lowish, or  reddish. 

18.  Aphriie^  in  its  harder  and  more  sparry  varie^  {Schawnapaih  FreieslebenX  is  a  foliated  whiti 
pearly  caldte,  near  argentine;  in  its  softer  kinds  (Schauinerde  W.,  Silvery  OhaJk  Kirwan,  Somm 
da  Tarra  H.)  it  approaches  chalk,  though  lighter,  pearly  in  lustre,  silvery-white  or  yellowish  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  soUy  in  structure. 

D.  (TraniUor  maaaiva  io  crypiocryataUme ;  Limeatone,  iforUs^  OJiaUk 

19.  Oranular  Umeaione  (Saccharoidal  UmeeUme,  so  named  because  like  loaf  sugar  in  fracture). 
The  texture  varies  from  quite  coarse  to  very  fine  granular,  and  the  latter  passes  by  imperoeptiblfl 
shades  into  compact  limestone.  The  colors  are  various,  as  white,  yellow,  reddish,  green,  and 
usually  they  are  douded  and  give  a  handsome  effect  when  the  material  is  polished,  w  hen  sudi 
limestones  are  fit  for  polishing;,  or  for  architectural  or  ornamental  use,  they  are  called  nuarbla. 
(a)  Siaiuary  marble  is  pure  white,  fine  grained*  and  firm  in  texture.  The  Parian  marble  from  the 
island  of  Pares  (the  Lyckniiea  of  the  ancients),  Fenielican  from  the  quarries  near  Athens,  Lufti 
marbles  of  the  coast  of  Tuscany,  and  the  Ckirrara.  of  Modena,  Italy,  are  among  the  best  of  statu* 
ary  marbles.  Archiiectwral  marble  indudes  both  white  and  colored,  (b)  The  CtpoUn  of  Italy  is 
white,  with  pale  greenish  shadings  from  green  talc;  it  does  not  stand  the  weather  well,  (c)  GiaUa 
amUco  of  Italy  is  ochre-yellow  to  cream-yellow,  with  some  whitish  spots,  (d)  The  Sienna,  or 
Brocaieilo  da  Sienna,  is  yellow,  veined  or  douded  with  bluish-red,  having  sometimes  a  tinge  of  pur- 
ple. («)  The  Manddato  is  a  light  red  with  yellowish-white  spots.  A  red  kind  from  Tireo  in  Soot- 
umd  has  different  shades  of  red,  as  rose-red,  flosh-red,  reddish-white ;  one  from  Tennessee  is 
clouded  with  brownish*  and  purplish-red.  (/)  The  Bardiglio  is  gray  with  crowded  dark  well-defined 
doudings,  consisting  partly  of  serpentine,  from  Corsica,  (g)  7htrquoiihblue  marble,  from  the  quar^ 
ries  of  Seravezza  near  Carrara,  has  a  fine  grayish-blue  color,  veined  with  white.  (A)  Verd-A'Uigiii 
is  douded  green,  the  color,  owing  to  the  presence  of  serpentine  (see  p.  465),  yeUowish-gnren  tc 
oluish-green. 

20.  JIard  compact  Umeaione.  Varies  iVom  nearly  pure  white,  through  grayish,  drab^  bofC 
foUowish,  and  reddish  shades,  to  bluish-gray,  dark  brc  irish-gray,  and  Uadc,  and  imnietimw 
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fm^kmfHy  yeinecL  The  oolora  do]],  exoepttng  ochre-yellow  and  oohre-red  Tarieties.  Manj  Undi 
make  beauUHil  marble  when  polished. 

(a)  Black,  {b)  ytOow,  (c)  red,  and  (d)feUd  kiuds  hare  been  mentioned  (pp.  676,  677). 

The  Portor  (d\  called  sometimes  Egyptian  marble,  is  of  black  color,  handsomely  veined  with 
yellow  dolomite,  and  oomea  flx>m  Porto- Venere.  near  Spezia;  the  rock  is  of  the  lower  Lias,  {e) 
Fanno^'Morie  (Death's  Bobe)  of  Italy  is  black,  with  some  white  fossil  shells.  (/)  MarbU  of 
Idmguedoc  is  fine  deep  rod  or  brownish-red,  with  some  white  and  gray  due  to  fossils,  and  is  from 
St  Baaome  in  £'rance.  {g)  GrioUe,  from  the  Dept  of  Herault,  France,  has  a  reddish-brown  base, 
with  somewhat  regularly  arranged  spots  of  dear  red,  and  some  whitish  round  spots  due  to  gouia 
(ites.  (h)  SairmeoUn  marble,  from  the  Pyrenees,  is  deep  red  mixed  with  gray  and  yellow,  (t) 
Bird'a-eye  marble  is  gray,  with  whitish  oystalUne  points,  and  is  from  central  New  York  . 

{k)  ShetUmarble  includes  kinds  consistmg  largely  of  fossil  shells ;  (Q  Madr^poric  marble,  thoss 
containfakg  corals ;  (m)  Fncrinal,  those  containing  encorinal  (orinoidal)  remains,  (a)  Lumachdie  is  a 
dark  brown  shell-marble,  with  brilliant  fire-like  or  chatoyant  internal  reflections  proceeding  fh»n 
the  shells,  and  fh>m  Bleiberg  in  Garinthia ;  and  another  kind,  with  the  shells  yellow,  comes  tnm 
Astrachan. 

(o)  i2luin-mar&20  is  a  kind  of  compact  calcareons  marl,  showing,  when  polished,  pictures  of 
fortifications,  temples,  etc.,  in  ruins,  due  to  infiltration  of  oxyd  of  iron :  from  Florence,  Italy. 

ip)  LUhographic  gtone  is  a  very  even-grained  compact  limestone,  usually  of  buff  or  drab  coLor; 
aa  that  of  861enhofen. 

(q)  Bncda  marble  is  made  of  firagments  of  limestone  cemented  together,  and  is  often  very 
beaatiftil  when  the  fragments  are  of  different  colors,  or  are  imbedded  in  a  base  that  contraata 
weUL    The  colors  are  rery  yarious. 

(r)  Fitddrng^eione  marble  conslBts  of  pebbles  or  rounded  stones  cemented.  It  is  often  called 
improperly  breccia  marble. 

(a)  ^firaulic  Umeatone  is  an  impure  limestone.  The  French  varieties  contam  2  or  3  p.  a  oi 
mi^esia,  and  10  to  20  of  silica  and  alumina  (or  day).  The  varieties  in  the  United  Statea  contain 
20  to  40  p.  a  of  magneaia,  and  12  to  30  p.  a  of  silica  and  alumina^  A  variety  worked  extensive^ 
at  Boodout,  N.  Y.,  afforded  Professor  Beck  (Min.  K.  Y.,  78)  Carbonic  add  34'*i0,  lime  25-GO^ 
magnesia  1 2*35,  silica  1 6*37,  alumina  9*13,  sesquioxyd  of  iron  2*25.  Oxyd  of  iron  is  rather  prejudicial 
to  it  than  otherwise.  Yicat  observes  that  in  the  best  French  there  are  20  to  30  p.  c.  of  day,  and 
hi  that  only  moderately  good  10  to  12  p.  c.  Au  impure  limestone  of  France,  whidi  needs  no  sand 
for  making  the  cement,  it  containing  caldte  64  p.  c,  clay  81,  o^d  of  iron  1 5= 100,  is  called  pUvdmr^ 
cement  (Dufr.  Min.,  iL). 

21.  eoft  compact  ImesUme,  (a)  Chalk  is  white,  grayish-white,  or  yellowish,  and  soft  enough  to 
leave  a  trace  on  a  board.  The  consolidation  into  a  rode  of  such  softness  may  be  owing  to  the 
(act  that  tlie  material  is  Urgely  the  hollow  shells  of  rhizopods. 

The  crela  of  the  Bomans  (usually  translated  chalk)  was  mostly  a  white  day,  true  chalk  being 
little  known  to  the  ancients.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  cretaceous 
earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  dialk. 

(5)  Calcareous  marl  (Mergelkalk  Germ,)  is  a  soft  eartliy  deposit^  often  hardly  at  all  consolidated, 
with  or  without  distinct  fragments  of  shells ;  it  generally  contains  much  day,  and  graduates  into 
a  calcareous  clay. 

22.  Oonaretumary  massive,  (a)  Ooliie  (Bogenstein  Oerm.)  is  a  granular  limestone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  fish,  the  name  coming  froa 
'iMr,  egg.  It  occurs  among  all  the  geological  formations,  fh>m  the  Lower  Silurian  to  the  moat 
recent,  and  it  is  now  forming  about  the  coral  reefs  of  Florida,  (b)  PisolUe  (Erbsenstein  W)  con- 
sists of  concretions  as  large  often  as  a  snuil]  pea,  or  even  larger,  the  concretions  having  usiully  a 
distinct  concentric  structure.  It  is  formed  in  large  masses  in  the  vicinity  of  the  Hot  Springs  at 
Oarlsbad  m  Bohemia. 

23.  Deposited  from  calcareous  springs^  streamSy  or  in  oavems,  etc 

(a)  Stalactites  are  the  calcareous  cylinders  or  cones  that  hang  from  the  roofs  of  limestone 
eavems,  and  which  are  formed  from  the  waters  that  drip  through  the  roof;  ther^e  waters  hold 
some  bicarbonate  of  lime  in  solution,  and  leave  carbonate  of  lime  to  form  the  stalactite  when 
evaporation  takes  place.  Stalactites  vary  from  transparent  to  nearly  opaque ;  from  a  granular 
erystalline  structure  to  a  radiating  fibrous ;  fh>m  a  white  color  and  colorless  to  yellowish-gray 
and  brown. 

(ft)  Stalagmite  is  the  same  material  covering  tlie  floors  of  caverns,  it  being  made  fVom  the 
waters  that  drop  from  the  roofs,  or  from  sources  over  the  bottom  or  sides ;  cones  of  it  sometimes 
rise  fVom  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers ;  but  these  are  very  in^g- 
nlarly  curved,  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  over  the  floor;  and 
polished  specimens  generally  owe  much  of  thebr  beauty  to  the  agate-like  or  onyx-like  bandings. 

Stalagmite  is  the  Alabastriies  (alabaster-stone)  in  pert  (if  not  wholly)  of  Theophrastus,  Pliny, 
and  other  ancient  writers ;  that  is,  the  stone  of  whidi  ointment  vases,  of  a  certain  form  callec' 
Mbasfere,  were  made.    (See  GTFffUii,  p.  tf4<i.)    A  locally  near  Thebes,  now  well  knows,  waf 
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largely  explored  by  the  andents,  and  the  material  has  often  been  hence  caUed  Egyptian  alabatiff 
Tt  was  also  formerly  called  ot^/z  and  anyckUea;  Horace,  in  the  3d  book  of  his  Odee,  speaks  of  ai. 
jintment  vase  of  onyx.  Pliny  mentions  columns  of  '*onyx,"  or  "  alabaatritofl,"  that  wore  32  ft 
in  height,  and  mentions  Bamascus  as  affording  a  kind  whiter  than  that  of  Thebes.  In  the  arta 
(tia  often  now  called  Oriental  Alabaster;  and  sometimes  also  GtbraUoT'SUmef  from  the  oocurrsDos 
of  the  material  in  a  cayem  at  G-ibraltar. 

(e)  Calc-nrUer;  Travertine^  CMc  TSifa.  Trarertine  (C(mfeUo  di  TSvoli)  is  of  essentially  the  SHDe 
origin  with  stalagmite,  bat  is  disldnctiyely  a  deposit  fi^  springs  or  riyers^  especially  where  n 
large  deposits,  as  along  the  riyer  Anio,  at  TiyoU,  near  Rome,  where  the  deposit  is  scores  of  feet 
in  thidcness.  It  has  a  yery  cayemous  and  irregularly  banded  structnre.  owing  to  its  mode  of 
formation.  It  is  the  Lapis  TOmrHnus  of  Yitmyius,  il  &  7,  and  Pliny,  xxxri.  48,  eta  ;  the  word 
troMriine  being  a  corruption  of  tiburtine.  It  includes  also,  especially  under  the  name  of  oofe  f^^ 
cellular  depositions  from  the  waters  of  small  springs  or  sources,  which  often  contain  fossil  leayeflL 
twigs,  moss,  nuts  or  seed,  etc.  The  OsteocoUus  (Beinwelle,  Beinbruch)  Oesner  (p.  31,  1&65X  ^qn 
desa  fracta  intra  corpus  sumptus,"  as  was  thought  at  the  time  {osteoeoBa  of  later  authorB),  is,  as 
long  smce  shown,  a  cellular  calc  tufa,  consisting  of  IncrustingB  of  fragments  of  reeds  or  otfast 
mareh  plants.    It  means  hone-^lue.    /no^  GkillitEin,  is  also  calc-sinter. 

(d)  Agaric  mineral;  Rock-milk  {SergmiUiht  Monimikh,  Germ.)  is  a  yery  S(^  white  materiali 
breidring  easily  in  the  fingers,  deposited  sometimes  in  cayems,  or  about  sources  holding  lime  !■ 
solution. 

(e)  Hock'meai  {Berg-'mefd  Germ.,  Farina  fossUis  Bruckm.,  etc.)  is  white  and  light,  like  eottoo, 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  conunon  near  fteis^ 
especially  at  the  quarries  of  Kanterre. 

Analyses:  1,  2,  Btromeyer  (Gilb.  Ann.,  xly.  225,  Unters.,  52);  8,  Sohnabel  (Ramm.  SdSuppL, 
62);  4,  Ahrend  (Hau«im.  Min.,  1324);  5,  Stromeyer  (L  a);  6,  Jenzsch  (Ppgg.,  xcyL  147);  7, 
Biohter  (Ramm.  Mm.  Oh.,  209);  8,  Tyler  (Am.  J.  Sci.,  IL  xxxix.  174);  9,  Gibbs  (Ramm.  3d 
BoppL,  62);  10,  11,  Monheim  (ib.);  12,  T.  a  Hunt  (this  Min.,  1854,  438);  13,  Johnston  (Bdinb. 
K.  J.  QcL,  yl  79;i;  14,  Delesse  (Rey.  ScL et  Ind.,  xiL  118);  15,  y.  Hauer  (Ber.  Ak.  Wien,  xii. 701)i 
l^  E»ppel  (J.  pr.  Gh ,  lyil  324): 
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te       il[n 

2n 

% 
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L  Iceland,  irp. 

43-70 

0*15 

... 

66*16=100  Strom. 

%  Andreasberg 

43*56 

086 



65-98,  £[  0  10=100  Stram 

4|i^3rilou,  Westphalia 
4  adllengTunde,  ffnh. 

43-52 

...^ 

013 

65-80,  fi  107  =  100^2  a 

43-92 

2*19      0*50 

— 

018 

53-79=  100-58  Ahrend. 

^  Bchwarzenberg,  Schi^ersp, 

41-66 

—      2-70 

— 

66*00=99*36  Strom. 

C  Sparta^      Spaaiaiie 

40-77 

0-38      6-83 

0-38 

0-92 

48-76,  fl  0-82=98-86  J. 

7.      " 

44-04 

7*13 

_ 

1-21 

47-92=100*80  Richter. 

a  Sturling,  N.  J.,   «    G.: 

=2-815      42-01 

13-79 

—m^ 

48-66=99-45  Tyler.* 

9.  ZinonuofOlkuck 

43-81 

0-51     

4-07 

0-86 

60*76=100  Gibbs. 

10.          "        Altenberg 

43-28 

6-78     

1*06 

60-10=100-22  Monheim. 

U.          " 

48-05 

6-11      0*42 

0-65 



50*26,  Si  0-18=99-67  M. 

OaC   i'eCAgCj^bC 

IS.  Loa  ?,  FerroeaicUe 

93*90    4*64  1*69     = 

:IOO-18Hunt    G.=2-716. 

13.  Wanlookhead,  Flwnbocak.  [92-2]     —  *—  7*8=100  Johnston. 

14.  Leadhills,  *'  97-61 2*84=99-95  Delesse. 

15.  "  "  92*43 7-74=100-17  Hauer.  G.=r2*772. 

16.  Carrara Mofrblt  98-766  —  0*900   — ,  Si  0006,  Ja  ISn,  %1  0-088,  sand 0*166^ 

r  and  loss  0090=100  KssnpeL 

NatrocalcUe  afforded  Marchand  (J.  pr.  Oh.,  xlyi.  96)  Oa  C  94*37,  £1,  Pe  1*16,  Oa  S  3-02,  tL  VU^ 
vigue  1*10=99-98.  Iodine  has  been  found  in  certain  fossiliferons  limestones,  as  at  Gouson,  by 
.jmbert  (J.  d.  Pharm.,  IIL  xix.  240). 

'  Pyr.,  etc. — In  the  closed  tube  sometimes  decrepitates,  and,  if  containing  metallic  oxyds,  may 
change  its  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  flame  red;  after 
ignition  the  assay  reacts  alkaline ;  moistened  with  muriatic  add  imparts  the  characteristio  Edm 
color  to  the  flame.  In  borax  dissolyes  with  efferyosoence,  and  if  saturated  yields  on  coining  an 
opaque,  milk-white,  crystalline  bead.  Varieties  containing  metallic  oxyds  color  the  borax  mid  salt 
of  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  fuses  to  a  clear  mass ;  on  diarooal 
it  at  first  fuses,  but  later  the  soda  is  absorbed  by  the  coal,  leaying  an  infusible  and  strongly 
luminous  residue  of  lime.  In  the  solid  mass  efifenresoes  when  moistened  with  muriatic  adi,  and 
Jfiragments  dissolye  with  brisk  efferyescence  eyen  in  cold  add. 
Obs.— Andreasberg  in  the  Hars  is  one  of  the  best  European  localities  of  cryBtaOiaed  < 
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i  an  oOwr  looaHtiM  in  the  TynA,  Styrla^  Cariiithi%  Htmgarf,  Sazoiiy,  Hesae  DarmiiMt  (i4 
AuerbaohX  Hesse  Gaaael,  Nonraj,  France,  and  in  England  in  Det^jshire,  Oomberland,  OonwaD, 
Scotland ;  in  Iceland.  In  Iceland  a  single  rhombohedron  {R)  over  6  yds.  long  and  3  high  has  been 
Observed. 

In  the  U.  Statee,  in  K.  Tcrk^  in  St  Lawrence  and  Jefferson  Oos.,  especiallj  at  the  Bessie  lend  mine ; 
crystals  highly  modified  (f.  560,  661),  and  often  transparent  even  when  large ;  one  neariy  trans- 
parent, in  the  cabinet  of  Yale  GoUege^  weighmg  166  pounds ;  often  ooYcred  in  part  by  crystals 
of  galemte;  at  the  Katnral  Bam,  2  m.  from  Gonyemeur,  in  the  same  vicinity,  good  crystals ;  also  at 
the  Wilson  vein  in  Gk>nvemeur,  and  the  Jepson  vein  in  Rossie ;  at  the  Parish  ore  bed  in  Gouver* 
neur,  fine  gcodes,  in  specular  iron ;  hi  Jefferson  Ga,  near  Oxbow,  on  ^e  land  of  Mr.  Benton,  firam 
a  decomposing  limestone,  largo  crystals  sometimes  as  dear  as  Icehmd  spar;  rose  and  purple 
▼uieties  very  beautifhl;  some  large  crystals  of  a  hundred  lbs.  and  upward;  4.  m.  Sb  of  (£cbow, 
hi  Autwern,  a  vein  of  oalcite  and  lead,  which  affords  beautiful  cleavage  masses  of  white,  purple, 
and  brownish  shades ;  also  interesting  crystals ;  in  Essex  Ga,  town  of  Moriah,  on  Wm  Brooic,  near 
Port  Henry,  crystals  of  calcite  in  white  limestone ;  dog-tooth  spar  {t  662a,  1*  and  ahK)  1*,  -2),  io 
Niagara  Oo.*,  near  Lockport^  with  pearl  spar,  celestite,  selenite,  and  anhydrite ;  hi  •  Onondaga  Go, 
near  Gamillus,  along  the  railroad;  good  crystals  in  Herkimer  Go^  1  m.  8.  of  Dttle  Falls,  in  the 
bed  of  a  smidl  stream ;  in  Lewis  Ga,  at  Leyden  and  Lowville,  and  at  the  Martinsburg  lead  mine; 
on  the  western  bank  of  Dry  Sugar  Biver,  near  Boonvllle,  Oneida  Go.  (f.  662o) ;  at  Anthony's 
Nose  on  the  Hudscm,  formerly  groups  of  large  tabular  crystals  (f.  663a);  at  Watertown,  Agairic 
mineralj  covering  the  sides  of  a  cave;  ai  Schoharie^  fine  akUaoUtea  in  many  caverns,  of  which 
Bellas  cave  is  the  most  famous;  at  Gamillus  and  Schoharie  (near  the  barite  locality), ;S&roitf^  in 
considerable  abundance,  and  at  De  Long's  Mill,  St  Lawrence  Ga,  of  a  fine  satin  lustre.  In  Maintf 
at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  N,  Hamp.^  at  the  iron  miues,  Pran- 
oonia,  argentine.  In  JKus.,  at  Williamsburg  and  Southampton,  argeniU'M.  In  (kmn^  at  the  lead 
mme,  Middletown,  in  crystals  (i-2,  -4,  /,  short  or  long,  and  I',  R),  InN,  Jeney,  at  Bergen,  fine 
crystallisations  of  yeQow  calcite,  with  datoUte,  eta,  in  trap  (f  662b)  ;  at  Franklin,  a  pink  variety, 
and  goQd  deavage  spedmens.  In  Penik,  in  York  Go.,  IceUnd  spar.  In  VirgimcL  at  the  celebrated 
Wiers  cave,  ttaiactiks  of  great  beauty;  also  in  the  large  caves  of  Kentudcy,  At  the  Lake  Snpo- 
rior  copper  mines,  splendid  crystals  often  containmg  scales  of  native  copper. 

At  Warsaw,  UL'noiB,  in  great  variety  of  form,  lixung  geodes  and  unplanted  on  quarts  crystals; 
atQuhicy,  lU. 

In  Nova  Scotia,  at  Partridge  L,  a  wine-colored  caldte,  and  other  interesting  varieties. 

CbfoZf,  of  which  large  reefs  are  formed  in  tropical  regions,  consist  miunly  of  carbonate  of  lime. 
B.  Slliman,  Jr.,  obtained  for  a  recent  spedes  of  Madrepora  (Dana*s  Report  on  Zoophytes,  and 
also  Am.  J.  ScL,  IL  i  189)  Garbonate  of  Ume  94*807,  phosphates,  fluorids,  eta,  0*746,  organic  ma^ 
ter  4*448.  And  the  deposit  of  phosphates  and  fluorids  afforded  the  percentage — Si  12*5,  Oa  7*6^ 
]A^  4*2,  Mg  F  26*62,  Ga  F  26*34,  |[g  P  800,  %1  and  l^e  14*84.    OUier  analyses  gave  similar  resultn 

The  material  of  the  common  marbles  is  either  granular  or  compact  lunestone.  Tliese  rooki 
when  burnt  form  quicklime.* 

Alt«— Galdte  occurs  under  the  forms  of  ddomite,  calamhie,  spathic  iron,  maladiite,  aznrito^ 
gypsum,  smithsonite,  barite,  fluorite,  limonite,  gothite,  red  iron  ore,  minium,  meerschaum,  dilo> 
rite,  quarts,  chalcedony,  garnet,  feldspar,  mica,  pyrolusite,  hausmannite,  manganite,  marcasite^ 
galenite,  blende,  native  copper.  The  change  to  dolomUe^  as  Bischof  eiq>lains,  may  take  place 
through  bicarbonate  of  magnesia  in  solution;  to  spaihic  inn  (^e C)  through  sulphate  of  iron  in 
solution,  formin|p  sulphate  of  lime  and  carbonate  of  iron ;  or  by  carbonated  waters  containing 
bicarbonate  of  iron,  which  slowly  dissolve  caldte,  while  the  carbonate  of  iron  takes  its  place, 
forming  a  pseudomorph  by  substitution;  to  smiihsonUe  (2uC)  through  sulphate  of  shic  in  solu* 
tic«;  to  eaimMM  (2n'^i+li  ift)  probably  by  a  change  first  to  2nC  and  then  to  the  silicate, 
through  alkaline  silicates  in  solution ;  to  malackite  through  a  solution  of  sulphate  of  copper,  wfaidi 
fiurms  carbonate  of  copper  and  sulphate  of  lune ;  to  gypsum  or  ankydfriU  through  the  action  of 
solphuric  add,  which  add  is  produced  by  the  oxydation  of  sulphuretted  hydrogen  or  otherwise, 
thos  forming  sulphate  of  lime;  to  quartsi  by  waters  containing  alkaline  silicates,  whidi  afford f^ 
ailioa ;  to  jjluorite,  UmoniUj  and  other  species,  by  the  removal  of  the  Oa  0  by  waters  which  hokt 
carbonic  add  or  alkaline  silicates,  and  at  the  same  time  contain  the  ingredients  formmg  the  repladng 
mnieraL    lAmcMt  or  rti  iron  ore  mig^t  result  fW>m  the  decompodtion  of  pyrite  in  the  vidnity. 

Hollow  scalenohedrons  from  the  province  of  Amsberg  were  found  by  Noggerath  (Yerh.  iwt 
Ver.  Bonn,  1863, 137)  to  consist  of  an  exterior  coating  of  anirite,  and  an  interior  layer  of  malachiteki 

710.  SOZOMITS.    Pierres  calcaires  trds-peu  effervescentes  avecles  addes  2>.  DolomieUf  J.  da 
Phys.,  xxxiz.  1,  179L    Dolomie  Saiuatwre,  Yoy.  Alpes,  §  1929,  1796.    Dolomite  ^trtoon,  Min^ 

*  For  various  snalyses  of  limestones,  see  Bammelsbeig's  Handw.  der  Min.,  and  SupptamsBtc 
Kanngott^  Uebers.  for  1844-1862 ;  the  Jahresbericfatof  Benoliusi  and  its  oontinoatioo. 
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L  111,  1V94.  Bitteibpafh,  Bbomboldalapath,  KofaloDSttaerter  Ealkerde,  Bittonalawde  (frfil 
aniO.),  Klapr„  Sdirift.  Nat  Fr.  Beri.,  ▼.  51, 1784,  Beitr.,  L  300,  1795;  also  Beitr.,  iiL  297,  ir 
204,  236,  ▼.  103,  yi.  323.  Spath  magn^aien  Delameth.^  Scia^^  L  207,  1792.  Miemit  Klapt^ 
Beitr.,  iii.  292,  1802  (diacov.  at  Miemo  by  D.  Thomson  in  1791,  and  sent  by  him  to  KL  labelled 
Magnesian  spar).  Rautenspath  pt.  Wem.,  1800.  Ludwig's  Werner,  L  51,  154,  1803.  Ghaux 
carbonate  magnesif^  pt,  C.  c.  aluminifere  (fr.  Saussore's  anal),  H^  Tr.,  1801.  Bitterkalk  pt 
Hauam.,  Handb.,  960,  1813;  Perlspath  pt,  Bauhkalk,  Kalktalkspath,  Germ,  Pearl  Spar  pt. 
Brown  Spar  pt,  Rhomb  Spar  pt,  Magnesian  Limestone.    Spath  perl^  FV, 

Conites,  Flintkalk,  BMua^  Mul,  I7u5.  Conite  Schumacher,  Yenseichnlss,  etc^  20,  1801. 
Konit  Germ,  Gurhoflan  KanL,  Mag.  Nat  Fr.  BerL,  L  4^  257,  1807,  and  TabelL,  50,  180a 
Tharandit  Dreietkben,  Qeogn.  Arbeit,  v.  212,  1820.    Brossit  J9»fte/,  ZS.  f.  Fbarm.,  24, 186a 

Ehombohedral.    5Ai?=106°  16',  C>  A  if=136^  8i',  ^^=0-8322.    Ob 

served  planes :  0,  t-2,  if,  4,  -2,  --J,  1',  1*  (hemihedral). 

"•  OA  i-2=90^  O  A  4=104°  35',  0  A  2=117°  29',  <?  A  i 

=164°  20',  i  A  i=135°  57',  2  A  2=79°  36'.    ^  A  ^ 

varies  between  106°  10'  and  106°  20'.    An  increase  of 

100°  0.  diminishes  the  angle  4'.     Cleavage :  imperfect. 

Faces  li  often  curved,  and  secondary  planes  osuallj 

with  horizontal  striea.     Twins :  similar  to  £  572,  page 

673.    Also  in  imitative  shapes ;  also  amorphous,  granular,  coarse  or  fine, 

and  grains  often  slightly  coherent. 

H.=3*5— 4.  G.=2*8— 2*9,  true  dolomite.  Lustre  vitreous,  inclining  to 
pearly  in  some  varieties.  Color  white,  reddish,  or  greenish-white ;  also 
rose-red,  green,  brown,  gray,  and  black.  Subtransparent  to  translucent 
Brittle. 

Oompb,  Var.— Normal  or  true  dolomite  has  the  formula  Ca  C  +  ftg  C=Oarbonato  of  lime  54-88, 
oarbonate  of  mag^nesia  45*65.  Some  kinds  included  under  the  name  have  the  two  carbonatea  in 
other  proportions;  but  this  maj  arise  from  their  behig  mixtures  of  dolomite  with  caldte  or  mag>> 
nesite.  Protozjd  of  iron  replaces  part  of  the  magnesia  in  some  dolomite ;  so  also  protoxjd  of 
manganese ;  and  more  rarelj  ozjd  of  oobalt  or  zina 

The  varieties  are  the  following: 

(1)  OryataMtzed.    Pearl  spar  includes  rhombohedral  ciTBtallizatlons  with  curved  faces. 

(2)  OE^Zumnor  or  fibrous. 

Miemite,  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale  asparagus 
green  in  color. 

(«S)  Oramdar,  or  saccharoid,  constitutes  manj  of  the  kinds  of  white  statuarj  marble,  and  white 
and  colored  architectural  marbles,  names  of  some  of  which  have  been  mentioned  under  caldte. 

(4)  Compact  massive,  like  ordinary  limestone.  Many  of  the  limestone  strata  of  the  globe  are 
here  induded,  and  much  hydraulic  UmesUme,  noticed  under  oaldte. 

(5)  Compact  poreeUanous,  Ourhqfian;  snow-white  and  subtranduoent,  with  a  conohoidal  firar 
ture,  sometimes  a  little  opal-like;  from  Gurhof,  in  lower  Austria. 

(6)  Ihrriferous;  Broton  spar,  in  part.  Contains  carbonate  of  iron,  and  as  the  proportion  increasea 
it  graduates  into  ankerite  (q.  v.).  The  color  is  white  to  brown,  and  becomes  brownish  on  expo- 
sure through  the  oxydation  of  the  iron.  A  columnar  kind,  containing  10  p.  a  of  carbonate  cf 
iron,  has  fa«en  called  BrossUe  (anaL  19);  G.=2  915.  TJiarandite,  firom  Tharand,  near  Dresden,  ii 
crystallized,  and  contains  4  p.  c.  of  J^e. 

(7)  Manganifmms,  Colorless  to  flesh-red.  R  A  i?=10e''  23'  (anaL  20,  by  Ettling);  106*  16' 
(anal  21,  by  Ott). 

(8)  Cobaliiferous,    Colored  reddish  (anal  23);  Q.=2-921,  Gibbs. 

(9)  The  varieties  based  on  variations  in  the  proportions  of  the  carbonates  arc  the  foUowiog: 
Id)  Korrnal  dolumUe,  ratio  of  Ca  0  to  Ag  C=l  :  1  (anal  K24);  (&)  ratio  H  :  1=3  :  2  (anal 
15-30);  (c)  ratio=2  :  1  (anal  31-33),  includes  gurhofian  or  gurhoJUe\  (d)  ratio  3  :  1  (anal  34); 
(e)  ratio=5  :  1  (anal  35);  (/)  ratio  1  :  3  (anal  36,  87),  or  ooniU,  The  last  (/)  may  be  doiomitii 
magnesite;  and  the  others,  from  &  to  e,  dolomltic  calcite,  or  caldte + dolomite.  The  manner  io 
which  dolomite  is  often  mixed  with  caldte,  forming  its  veins  and  its  fossil  sheOa  (sea  belov)^  showi 
that  this  is  not  improbable. 
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Analytet:  Batio  1  :  1.  1,  Snokow  (J.  pr.  Oh.,  yiU.  408);  2,  laTizzari  (Jahrb.  Min.  1845,  802, 
1846,  680) ;  3,  Abiofa  (G.  Beob^  p.  iv.);  4,  J.  Both  (J.  pr.  OL,  Ivili.  82) ;  5,  Waltorahaooen  (Pogg., 
ZCLT.  115);  8,  Hirzel  (Za  PhanxL,  1850,  24);  7,  BammelBberg  (2d  SuppL,  25);  8,  Gobel  (Pogg., 
zz.  636);  9,  Scheerer  (Pogg.,  Izy.  288);  10,  Laugier  (Mem.  Mus.  d'Hist  Nat,  ziz.  142);  11. 
Bammelaberg  (MixL  Oh.,  213) ;  12,  Alsop  (Ann.  L7C.  N.  Y.,  viii.  1 :4).  Containing  over  3  p.  c  0/ 
eaHnmaU  of  iron,  13,  MoitBendorff  (ib.,  213);  14,  Kuhn  (Ann.  Oh.  Pharm.,  llz.  363);  15,  Pelle 
tier  (Ann.  Oh.  PhjB.,  xit.  192);  16,  T.  E  Hunt  (this  MhL,  1854,  442);  17,  Grimm  (Jahrb.  Q 
Beichs.,  yi.  98);  18,  Fiedler  (ib.);  19,  Both  (J.  pr.  Oh.,  IvilL  82);  20,  Hirzel  (L  a).  Ooniaininj 
manganese,  zinc,  or  cobail  21,  Ettling  (Aim.  Ch.  Pharm.,  zdx.  2o4) ;  22,  Ott  (Baid.  Ber.,  iL  408); 
28,  Monheim  (Verb,  nat  Yer.  Bonn,  t.  41);  24,  W.  Gibbs  (Pogg.,  IzzL  564). 

Batio  3  :  2,  a  :  1,  3  :  1,  5  :  1,  1  :  8.  26,  Beck  (Min.  N.  Y.,  264);  26,  Bammelaberg  (Handw., 
L  95);  27,  Elaproih  (Beitr.,  i.  800,  and  Ui  297);  ^28,  Wackenroder  (Sohw.  J.,  Izv.  41);  29,  Abioh 
(I  c);  80,  Kiihn  (I  a);  81-38,  B^aproth  (Beitr.,  iv.,  7^  yi.);  34^  86,  Kiihu  (L  a);  86^  Jobl 
(Sohw.  J.,  V.  (Yi  ?)  13) ;  37,  Hirzel  (La): 


Batio  1 :  1. 

OaO  lilgO  teO  ilbiO 

1.  Jena,  eryai,  tmeoL  65*2  44*7 

2.  St  (Sothard,  ayaL,  gyK<9.  65*77  43*59  - 

3.  y.  di  Sambuoo^  graa.  56*57  43*43  - 
4b  Monte  Somma  67*26  42*75  - 
6.  Binnen,  gran.  65*06  44*55     - 

6.  Tins,  near  Gera  64*02  45*28  0*79  - 

7.  Bfeld,  Bauhkalk  55*62  42*40  0-56  - 

8.  Scheidama,    gran.  5601  42*67  1*54  - 

9.  Gulbrandadal,  *•  66*88  40*47  2*81  - 
la  SpOKzia,           •*  65*36  41*30  200  - 

11.  Miemo,  Miemiie  57-91  38*97  1*74  0' 

12.  Westchester  Oo.,  K.  Y.  64*91  43-63  1*28 1  - 

13.  ZiDerthal,  crysL  56*66  88*60  8*30  1' 

14.  Tharand,  TnarandUe  54*76  42' 10  4*19  - 
16.  TraverseUa  51*00  44*82  4*68  - 

16.  Bozbury,  Tt,  massive  63-90  4404  3*05  - 

17.  Wermsdorf  63*26  38*84  6*83  - 

18.  Iiettonitz  64*21  89*56  6*18  - 

19.  La  Yalendana,  Moz.  63*18  84-35  10*46 

20.  TravorsollA,  BrosiU  52*71  83*46  11*13  2- 


=99*9  Suokow. 

— =99*36  LaTizzarL 

=100Abich. 

— =100  Both.    G.=2*72. 

— =99*61  Waltersh.    G.=2-840b 

=1(K)*09  HirzeL 

=98-58  BammelBberg. 

— =99*22  GtobeL 
— =99*10  Scheerer. 
— =98*66  Laugier. 
0*57=99*19  Bammelsborg. 
— t  insoL  1*80=100*07  Alaop. 
I*70=lo0*26  Moltzendorfll 

=101*05  Kiihn. 

— =100  Pelletier.    G.=2*629. 

=100*99  Hunt     G.=2*85a 

— ,  ]ft  1*01=98*43  Grimm. 
— =99*89  Kodler. 

]^  1*22,  ^e  0*22=99*43  Botik 
84=100-14  Hirzei 


Batio  1 :  1,  eontaiHing  manganese,  mne,  or  eobaU. 


31.  Freiberg,  >l0«^-f«i  63*20  4016  2*14 

22.  Kapnik,  vncol  62*46  41*16  1*09 

28.  Altenberg,  mndf,  64*31  43*26  0*99 

24.  PrzU)ram,  eobaUi/:  66*77  35*70  2*03 


5*23=100-71  Ettling.    G.=2*83a 
5-41=100*12  Ott    G.=*Z*89. 
0*66,  Za  0  1*38=100*50  Monheim. 
— ,  CoO  7*42=2-08  Gibbs. 


Batio  a  :  2=CaO  64*1,  lilgO  35*9. 


86.  Lockport)  Peorj  fpor  69-00  89*60  1*60 

26.  Koloiomk,  erysL  6100  86*5:1  2*73 

27.  Gluoksbrunn,  flb.  0000  8G  .) j  4*00 

28.  Liebenstein  63*88  83*24  0-91 

29.  Sorrento,  Italy  65*21  84*79  — 
80.  Bohemia  61*30  32  20  6*27 


— =100  Beok. 

— =100*26  Bammelaberg. 

=  100-50  Klaproth. 

0*07=98-10  Wackenroder. 
— =100  Abioh. 
=99*77  Kiihn. 


31.  Gurhof,  Ourhqfkm 

32.  Hall,    orysL 

33.  Tabeig,  ^ 


B4^  Bohemia 

86.  Xolotomk,  oyit 


Batio  2  :  l=Ca  C  70-4^  Ag  C  29-6. 

70*50    29*50     =100  Klaproth. 

68*0      26-6      1*0       ^,  IS  2*0,  daj  2*0=98*60  Klapioll 

Y8*0      26*0    .  —     — ,  Ve  2*26=100-25  Klapioth. 

Botio8:  lto6:  L 


77*63 
86-84 


18*77    8*67     =  100*07  Kfihn. 

10*89    6*68     =101*76  Kiihn. 
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Batiol:3. 

CaO    iigO    teO 
•«.  MelBsner,  OonUe  28-0      67-4     3-6=98«9  John. 

87.        "  "  27-63    67-97     6-06=100-56  ffilioL 

Tke  fallowing  aro  analjaes  of  some  uncrystallixie  stratifled  limestooes.  1,  littoii,  of  Lowft 
MagoesiaQ  limestone,  GaldTeroas  age  (Swallow's  G.  Rep.  Mtssoori,  1866);  2-6,  J.  D.  Wldtoej 
of  TrraitoD,  Galena,  and  Niagara  limestones  (Bep.  Q-.  Iowa,  1858): 

CaC  MgC  *eC 

1.  Warsaw,  Mo.,  L.  Magru     4701  H8'86  — ,  ^\  Pe  0*62,  &  18-27=99«66  Litton. 

2.  Kew  Galena,       ''              62-47  4213  1-78,  insoL  2  76,  iSfa,  &,  eta  0*87=100  WMtn^. 
8.  Caayton  Co.,  Iowa,  Trent  L.  44-90  84-23  1-69,  InsoL  18-36=99-18  Whitney. 

4.        "  **  GaLL,    62*01     42-26    093, inaoL  4*43,  ^a,&C  0-38=100  Whitney. 

6.  Jaokson  Ck>.,  Iowa,  Nvag.  L.  6218    42-t>4      «r.,  indoL  888,  £1, 9e  0-63,  ]$[%&,  C  0-36=99-68  W. 

Tory  many  of  the  limestone  strata  of  the  globe  ore  thus  partly  or  wholly  dolomitiG^  though 
usually  not  as  pare  as  in  the  above  analyses.  T.  S  Hunt  says  that  dolomites  make  up  Iho  chief 
part  of  the  Oalciferous,  OlintOD,  Trenton,  Guelph,  IHagara,  and  Onondaga  limestones  of  Canada 
(Logan's  Bep.,  1863,  450).  In  1857  (Logan's  Rep.,  1857,  200)  he  announced  that  the  reins  and 
shells  of  some  ordinary  limestones  were  magnesian.  In  the  Portor  marUe  (p.  679)  the  body  of 
the  rock  contains  only  1*0  p.  c.  of  carbonate  of  magnesia,  and  the  reins  35-6  p.  c.  A  lime^one 
from  Dudswell,  Canada,  contains  CaO  U2'5,  liigO  1*8,  sand  6*2;  and  tiie  fossils  are  of  atmilar 
composition;  but  a  yellowish  material  enveloping  the  fossils  and  filling  veins  consists  of  Ca9 
66-60,  AfgC  11-76,  FeC  3-23,  with  26*72  insoluble =98*81.  This  being  a  mixture  of  dolomite 
and  calcite,  the  latter  was  removed  by  acetic  add,  and  the  residue,  62  p.  o.,  then  afforded  OaC 
61-76,  AgO  86*78,  f*eC  12'62=10o.  In  the  Trenton  Umestone  of  Ottawa,  the  foasil  oon^ 
shells,  and  crustaceans  are  changed  to  whitish  dolomite ;  and  a  fragment  of  an  Orthooeiaa  gars 
CaC  66-00,  MgC  37  80,  f'eC  6tf6=99-76, 

Fyr.,  eto.— B.B.  acts  like  calcite,  but  does  not  give  a  dear  mass  when  Aiaed  with  soda  od 
platinum  foil  Fragments  thrown  into  cold  add  are  very  slowly  acted  upon,  while  in  powder  la 
warm  add  the  mineral  is  readily  dissolved  with  effervescence.  The  ferriferous  dolomitea  beoome 
brown  on  exposure. 

Obs. — Massive  dolomite  constitutes  extensive  strata,  called  limestone  strata,  in  various  regions. 
Oiystalline  and  compact  varieties  ore  often  associated  with  serpentine  and  other  magneaian  rocks^ 
and  with  ordinary  milestones.  Some  of  the  prominent  localities  are  at  Salzburg;  the  Tj^ro!, 
Sohemnitz  in  Hungary,  Kapnik  in  Transylvania,  Freibeig  in  Saxony,  the  lead  mines  at  Alstan  in 
Cumberland,  etc. 

In  the  U.  States,  in  YenMmiy  at  Boxbury,  large,  yellow,  transparent  crystals  of  the  rhomb^psf 
variety,  in  talc.  In  KhxtdA  Island,  at  SmitMeld,  a  coarse  deavable  variety,  occasionally  presenting 
perfect  crystals,  with  white  talc  in  calcite.  In  K,  Jersey^  at  Hoboken,  white  hexagonal  ayatals 
(f  680),  and  in  rhombohedrons.  In  N,  Tork^  at  Lodcport,  Niagara  Falls,  and  Bochestor,  with 
caldte,  celestite,  and  gypsum ;  also  at  Glenn's  Falls ;  in  Bidimond  Co.,  at  the  quarantine,  ciys- 
tallized  dolomite,  in  rhombohedrons,  and  at  the  Parish  ore  bed,  St  Lawrence  Co. ;  on  Hustis's 
fiirm  in  Phillipstown,  a  variety  resembling  OurhoJUej  with  a  semi-opaline  appearance  and  a  fhicturs 
nearly  like  porcelain. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of  its  magnesia; 
bat  this  is  not  so,  unless  used  after  calcination,  before  it  is  fully  air«laked.  The  lime  it  aflorda 
when  burnt  makes  a  more  durable  cement  than  common  limestone. 

Kamed  alter  Dolomieu,  who  announced  some  of  the  marked  characteristics  of  the  rode  in  lt91 
^its  not  effervesdng  with  adds,  while  burning  like  limestone,  and  soluble  after  heating  in  adda 
He  observes  in  his  paper  that,  as  early  as  1786,  he  had  found  the  white  marble  of  many  of  the 
ondent  statues  and  monuments  of  Italy  to  consist  of  this  peculiar  rock  j*  and  eighteen  months 
before  the  date  of  his  paper  he  discovered  ^'immense  quantities  of  similar  limestones  **  in  the 
Tyrol 

Woulfe,  in  the  PhiL  Trans,  for  1779  (at  p.  29),  describes  a  ferriferous  dolomite  of  ancorito,  witii 
some  analytical  determinations,  which  was  in  pearly  rhombohedrons,  resembling  somewhat  those 
of  spathic  iron,  and  came  from  Joachimsthal  "  In  its  natural  state  "  it  effervesced  strongly  with 
**  rectified  *'  muriatic  add,  which  would  indicate  the  presence  of  more  iron  than  he  obtained  (6  ot 
6  p.  a  of  Fe  0,  0  O9).    It  may  have  been  ankerite. 

Alt^— Dolomite  occurs  altered  to  spathic  iron,  calamine,  steatite,  limonite,  red  iron  on^  gdtfaUs. 
pjvohisite,  and  quarts^  and  by  prooesses  similar  to  those  eiplained  nnder  csloita. 
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717.  ANKBRXTB.  Dokmiite  pt  Brown  Sjpar  and  Pearl  Spar  pt  Paratcmes  Kalk-Haloid 
Moha,  Onmdr^  I  636,  1823,  IL  116y  1824.  Bohwand,  Wandstein,  Sturian  Minen.  Ankerii 
ffoul,  lioha'slCin^  L  100,  1826.    Tantoklln  BreUiL,  Char.,  70,  1832,  Uib.,  20,  1880. 

Khombohedral.  R  A  if=106°  12',  Styria,  Mohs;  106°  6',  Belnhausen 
(anal.  6),  Ettling.  Also  crjetalline  massive,  coarse  or  fine  granular,  and 
compact. 

H.=8'5— 4.  G.=2-95— 3-1.  Lustre  vitreous  to  pearly.  CJolor  white, 
gray,  reddish.    Translucent  to  subtranslucent. 

Oomp.— Oa  C + ( Ag,  i'e,  An)  C,  or  a  dolomite  in  whicli  the  magneela  is  more  or  leas  eomptotoly 
replaoed  by  protoijd  of  iron,  or  of  iron  and  manganeae.  By  the  increase  in  the  proportion  of  the 
magnesion  carbonate  to  the  iron  and  manganestan,  the  mineral  graduates  into  true  dolomite.  The 
kindB  with  10  p.  a  or  leas  of  carbonate  of  iron  are  placed  under  dolomite,  and  those  with  more^ 
having  G.  aboye  2*96,  under  ankerite. 

The  zatioa  of  ]i(g  0  to  (^e^  Mn)  0  in  the  analyaea  below  are  as  foUowa: 


1. 

1:2 

G. 

n:i 

11. 

2-7:1 

2. 

1  :2i 

n. 

1-6:1 

12. 

8:1 

8. 

1:1-1 

8. 

8:1 

13. 

2-8:  1 

4. 

1-8:1 

9. 

2:  1 

14. 

3-1:1 

6. 

1:1 

10. 

21:1 

16. 

4:1 

Tanaoelin  Breith.,  is  a  grayish-white  variety,  containing  about  16  p.  a  of  carbonate  of  iron,  and 
having  0.=2  961,  Ettling;  from  Besdiertgliick,  near  Freiberg  in  Saxony  (anal  11). 

▲ncJysea :  1,  Fridan  (Uaid.  Ber.,  t.  1) ;  2,  Sohrotter  (Baumg.  Za,  riil  1);  8,  Luboldt  (Pogg., 
dL  466);  4,  T.  Hauer  (Jahrb.  G.  Reichs.,  it.  827);  6,  Schmidt  (Ramm.  Ifin.  Oh.,  217);  6,  £ttlui|{ 
(Ann.  Oh.  Pharm.,  xoiz.  204);  7,  Berthier  (Ann.  d.  M.,  viL  316,  IL  iil);  8,  ▼.  Hauer  (La);  9, 
a  T.  Jackson  (Proa  Soa  N.  H.,  Bost,  t.  246);  10,  Berthier  (L  a);  11,  Schmidt  (Bamm.  Min. 
Gh.,  217);  12,  Schnabel  (ib.);  13,  14,  Berthier  (L  c.);  16,  Kuhn  (Ann.  Oh.  Phann.,  lix.  363);  16, 
Bdiwetaer  (J.  pr.  Oh.,  xziil  281) : 


OaO 

1kg  0 

*eO 

ftnO 

1.  Admont,  Styria 

47-69 

13-73 

84-74 

218,  hiSoL  016=98-34  Fridan. 

2.  Biyria 

60-11 

11-86 

36-81 

3-08= 100-85  Schrotter. 

3.  Lobenstein 

61-61 

18-94 

27-11 

2-24-99-90  Luboldt    G.~3-0L 

4.  Plnsgan 

49-40 

24-31 

26-29 

=100  Hauer. 

6.  Freiberg 

66-46 

18-89 

15-94 

10-09=101-37  Schmidt 

6.  Behihausen 

61-24 

27-32 

21-76 

=100-81  Ettling.  G.=3-008. 

7.  Golrath,  Styria 

611 

26-7 

20-0 

8-0=99-8  Berthier. 

8.        **          *• 

49-2 

80-0 

20-8 

=100  Hauer. 

9.  Kova  Scotia 

492 

80-2 

20-8       =99-70  Jackson. 

10.  Oomiglion 

60-9 

290 

18-7 

0-6=99-1  Berthier. 

11.  TamUodin 

49-07 

88*28 

14-89 

2-09=99-33  Ettling. 

12.SfiegBn 

60-00 

8408 

18-26 

2-67,  fi  0-15=10001  ScihnabeL 

13.  Schams,  Grisons 

61-6 

312 

14-8 

0-4=98  0  Berthier. 

14.  Muhlen,       " 

628 

32-2 

140 

0-4=99-4  Berthier. 

16.  Rchneeberg 

62-64 

86-86 

12-40 

0-34=101-73  Kuhn. 

16.  Tinzen,  Grisons 

4640 

26-96 

26-40 

,  hisoL  0-76=99-60  Schweiser. 

In  the  last  analysis  the  ratio  of  (te,  An,  Ag)  C  to  Ca  C  is  1  to  less  than  1 ;  but  tho  spedmen 
naj  have  been  a  mixture. 

P7r.i,  etc.— B.B.  like  dolomite,  but  darkens  in  color,  and  on  charcoal  becomes  black  and  mag^ 
oetic;  with  the  fluxes  reacts  for  iron  and  manganese.    Soluble  with  effenresoence  in  the  adds. 

Oba.— Occurs  with  spathic  iron  at  the  Styrian  nunes,  and  at  the  localities  above  mentioned. 

Kamed  after  ProU  Anker  of  Styria. 

718.  1CAONB81TB.  Kdhlensaurcr  Talkerde  MUcheU  A  Lampadius  (first  anal)  Samml  pr.  Oh 
Abh.,  iiL  24L  Eeine  Talkerde,  Talcum  carbonatum,  Wern^  Lndwig,  iL  134,  1803.  Magnesits 
pt  Bnmgfk,  Min.,  L  489,  1807.    Magnesit  iTar^  Tab^  48,  92,  1808.    Oarbooate  of  MagDMia 
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Magn^ie  corbonatde  JV.  KoUeDflaaxer  TtaDc,  Talkspath,  Otrm,  Bandiaaeiito  DOmkA. 
IOd^  iL  1812.  Giobertile  JB^ud,  Tr.,  410,  1824.  Brennnerite  Haid,  Moh8*B  Min.  tri^  i  411, 
1826.    Walmstedtite  Lotmk^  Handb^  29*7,  1826.   Brown  Spar  pi 

Ehombohedral.  ^  A  ^=107^  29',  <?  A  ^=136^  56';  (i=0-8095 
Cleavage :  rhombohedral,  perfect.  Also  massiye ;  granular  to  veiy  com 
pact. 

II.=3-6— 4-5.  G.=3— 3-08,  cryst. ;  2*8,  earthy ;  3--3'2,  when  ferriferous. 
Lnstre  vitreous ;  fibrous  varieties  sometimes  silky.  Color  white,  yellowish 
or  grayish-white,  brown.    Transparent — opaque.    Fracture  flat  conchoidaL 

Var.— 1.  Ordinary,  (a)  OiTBtallised.  In  distinct  rhombohedral  crTstals;  i? A  17=107*  28\ 
fr.  Bnarom,  Breith.;  10*7^  16\  fr.  Tragoasthal  (anal  4),  Foetterla  {h)  LamOlar;  deaTable.  (e) 
Cknnpaeif  fine,  granular ;  (d)  Compact^  and  like  nn^lazed  porcelain  in  fractore.  (e)  EaHhy;  being 
mixed  with  hydrated  silicate  of  magnesia  or  sepiolite  (meerschaum) ;  including  the  Baiudisiariie, 
ttom  Baudissero,  near  Tnrin,  which  has  some  resemblance  to  chalk,  and  adheres  to  the  tongue 
Eren  the  purer  varieties  of  compact  magnesite  usually  contain  more  or  less  of  the  silicateu 

2.  FhrriferouA,  BreunerUe\  oontaining  several  p.  c.  of  protozyd  of  iron;  Gh.=3— 8"2;  white^ 
yellowish,  brownish,  rarelj  black  and  bituminous ;  often  becoming  brown  on  exposure,  and  lienoe 
called  Brown  Spar,  RAE'm  mineral  ft,  Salzburg  (anal  16)  107"  82',  Dufir. :  fr.  Pfltsdi  (imaL  21) 
107°  22f,  Hitscherlich;  fr.  Tyrol  (anal  19)  107°  26',  Brooke,  107°  25f  Breith.  The  name 
Breuneriie  was  originally  given  by  Haidinger  (after  II  Brenner)  to  the  variety  analysed  by 
Stromeyer  containing  6  to  10  p.  o.  of  protoxyd  of  iron  (or  8  to  17  p.  a  of  carbonate);  and  Widm- 
tiedtite  to  an  included  kind  from  the  Hans,  analyzed  by  Walmstedt  (anal  18),  diflbring  only  in 
oontahiing  a  little  more  protoxyd  of  manganepe  than  usual  (2  p.  a). 

Oomp. — Carbonate  of  magnesia,  ]i[g  0=  Carbonic  acid  62 '4;  magnesia  47*6=100;  bat  prot- 
oxyd of  iron  often  replacing  some  magnesia.  The  ferriferons  part  may  be  present  as  meaitmt 
mixed  with  true  magnesite. 

Analyses:  1,  2,  Marchand  ft  Scheerer  (J.  pr.  Oh.,  L  395);  3,  Miinster  (Pogg.,  Ixv.  292)  j  4^  v. 
Haaer(Jahrb.  a.  Reichs,  1855,  68);  6,  Sommer  (Jahrb.  Min.  1866,  466);  6^  Lampadius  (Lc); 
7,  8,  Stromeyer  (Kastn.  Arch.,  iv.  482,  Unt);  9,  Rammelsberg  (Handw.,  397);  10,  HCandiand  k 
Scheerer  (L  a);  11,  Oomwall  (Ann.  Lya  N.  T.,  viii  123);  \i,  18,  W.  Beck  (Verh.  Min.  8t  Pet, 
1862,  89) : 


A 

.  OrystaUized. 

0 

»e 

An      % 

Ca 

fl 

1.  SnanmLvtff. 

61-45 

0*79 

47-29 

0*47=100  Scheerer;  a=S'0l7 

2.      -        w. 

61-67 

1*41 

47-02 

=100  8dieerer. 

3.      **        " 

60-79 

2*26 

46-36 

0-26,  il  1*12=99*79  Munstsr; 
a.=S*06f 

4.  Tragossthal,  to. 

62*24 

0-48 

47-25 

=99-92  Haner;  G.=S-0S8. 

5.  Salzburg 

49-67  3Pe  8-62 

0-28    44-63 

0*65 

,  ituoL  0*58=99*33  Sommer 

B.  OmpaeL 

6.  HrnbschutE 

61-0 

470 

1*6=99*6  Lampadius. 

7.  Salem,  India 

51-83 

47-89 

0*28 

=100  Strom. 

8.  Frankenstein 

60-22 

0-21    4836 

1-39=100-18  Strom. 

9.          " 

5210 

47*90 

=100Eamm. 

10.          « 

62*34 

47-66 

=100  Scheerer. 

11.  Hoboken,  N.  J.,  white 

60*00 

0-56 

46-71 

tr. 

0  30,  Si  0*23=97-80  OornwalL 

12.  Orenberg, 

"(1 

)  51*80 
1  52-90 

0*41 

46*13 

1*20 

0-63,  Si  0*12=100*29  Beck. 

18.  lb  Urgun,  Bussio, 

"(J 

004 

45-26 

116 

0-50,  a  0*20=100-04  Be<*. 

0.  Ibrri/ennu  MagneBite;  Brmmeriief  WahiutedHie. 

14,  T.  Haner  (Jahrb.  Q.  Beiohs.,  la  154, 1852) ;  15,  Stromeyer  (Sohw.  J.,  H.);  16,  Dnfr^noy  (1I1&, 
X);  17,  Stromeyer  (I  a);  18,  Wahnstedt  (Schw.  J.,  xxzv.  398,  1822);  19,  Brooke  (Ann.  PhiL,II 
T.  38-2);  20,  Stromeyer  (1.  c);  21,  Magnus  (Pogg.,  z.  146);  22,  Stromeyei  (L  o);  28,  J<]j(Bmm 
5UiSuppl,  161): 
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0       j*e       Ikn      ttg 

Oa 

tL 

Semmtfbfle.  inkite 

60-46    8-19    42-49 

2*18 

,  0  1-29=99-60  Haner. 

Hall,            iUick 

60-92    600     1-51     42-71 

^  0  0-llz=100*26  Strom. 

Sftlzbarg,        •* 

60-60     6-20     4310 

,  Cwidrf.=98-90  Dut 

St  Qothard,  yOlow 

60-82     6-64      0-56    41-80 

=99-22  Strom. 

Hans 

49-22    6-22      1-98    4015 

0-51,  C  1-62,  SiO-30=lOO  Walm. 

Tyrol,  yw.  erysL 

60-07     816    40-98 

=99-21  Brooke. 

ZUlerthal,  yw. 

49*92     8-58      0-42     40 -S8 

=99-80  Strom. 

Potschthal,  rMn. 

60-07     9-63      0-78    89-48 

=99-96  MagnoB. 

Fassa,  yw.-5ik 

60-16  10-68      0-48     8447 

=100-64  Strom. 

ZiUerih.,  eryai. 

49-17  1609    81-60 

1-97 

1-17=100  Joy. 

Urtio  of  igO  to  J*eC  in  the  preoeding  analyses: 

14. 

26: 

:  1                    18.          9:1 

21.         Y  :  1 

15. 

12: 

:  1                    19.         9:1 

2X         6:1 

le. 

12: 

:  1                   20.          8:1 

23.         4:1 

17. 

11  : 

:1 

T,  &  Hont  (Logan's  Bep.,  1863,  457,  611)  found  the  magnesite  rock  of  Canada  to  contain  8  tc 
^  p.  c.  of  carbonate  of  iron,  with  $  to  40  p.  a  of  insolnble  matters,  mostly  mixed  quarts 
lat  of  Sutton  afforded  MgC  83-35,  l^e  C  902,  mixed  sQica  808= 100*40. 
The  white  portions  of  the  verd-antique  of  Boxbuiy,  Mass.,  are  magnesite  with  about  4  p.  a  of 
rbonate  of  iron,  as  shown  by  Jackson,  Hayes,  and  Hunt 

In  the  baudisserite,  Berthier  found  041-80,  ]iig89'00,  meerschaum  19-20=100  (Ann.  d.  M, 
22,  316)l  a  variety  of  the  same  was  early  analyzed  by  Gioben  (J.  d.  31,  xx.  291, 401,  1803), 
d  another,  from  Gastellamonte,  by  Guyton  (Ann.  d.  Ch.,  xlviL  86,  1803). 
A  magnesite  from  Sasbaoh.  Kaiserptuhl,  contains  hydromagnesite.  P.  Meyer  found  (Ann.  dh. 
larm.,  cxt.  129),  after  separating  the  impurities,  C  45-27,  liitg  47*69,  Oa  2-47,  fi  4*57,  equivalent  tc 
gO  82*88,  da  0  4-41,  Mg  814,1^4-57. 

IPyr^  etc. — ^B.B  resembles  caldte  and  dolomite,  and  like  the  latter  is  but  slightly  acted  upon 
'  cold  acids ;  in  powder  is  readily  dissolved  witii  effervescence  in  warm  muriatic  acid. 
Obs.~Found  in  talcose  schist,  serpentine,  and  other  magnesian  rocks ;  as  veins  in  serpentine, 
mixed  with  it  so  as  to  form  a  variety  of  verd-antique  marble  {magneaUic  ophioUte  of  Hunt) ; 
lo,  in  Canada,  as  a  rock,  more  or  less  pure,  associated  with  steatite,  serpentine,  and  dolomite, 
le  breunerice  variety  has  been  found  in  a  meteorite  ttom  Orgueil  (DescL). 
Occurs  at  Hrubschuts  in  Moravia,  where  it  was  first  discovered  by  Mitchell ;  at  Kraubat  and 
agossthal,  StyriA;  at  Frankenstein  in  Silesia ;  Snarum,  Norway ;  BaudisseroandCastellamonte 
Piedmont ;  at  other  localities  above  mentioned.  In  America,  at  Bolton,  Mass.,  in  indistinctly 
reus  masses,  traversing  white  limestone ;  at  Lynnfleld,  Cavendish,  and  Roxbury,  Mass.,  mixed 
th  or  veining  serpentine ;  at  Barehills,  near  Baltimore,  Md. ;  in  Penn.,  in  crystals  at  West 
lahen,  Chester  Co. ;  near  Texas,  Lancaster  Co. ;  as  a  rock,  in  Sutton  and  Bolton,  Canada  East ; 
Canton  Upata,  Venezuela,  near  Mission  Pastors,  looking  like  porcelain  in  the  fracture,  as 
served  by  N.  &  Manross:  in  Tulare,  Alameda,  Mariposa,  and  Tuolumne  Cos.,  California 
Dolameth^rie,  in  his  Theorie  de  la  Terre,  ii.  98,  1795,  uses  the  name  magnesite  for  the  carbonate 
magnesia,  sulphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the  series.  Brong- 
irt,  in  liis  Mineralogy,  ii  489,  1807,  applies  the  name  to  a  group,  including  (l)the  carbonate 
led  MUeheWs  magnesUt,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4)  other  siliceous 
rieties.  As  both  Brongniart  and  Delameth^rie  gave  the  first  place  to  the  carbonate,  the  name 
ignesite  would  rightly  fall  to  it  in  case  of  the  division  of  the  group.    Karsten,  in  his  Tabelleu, 

08,  recognized  this  division  of  the  species,  and  formally  gave  to  the  carbooote  the  name  mag* 
rite.  The  German  mineralogists  have  f(^owed  Karsten,  as  should  have  been  done  by  all.  But 
France,  Beudant,  in  1824,  gave  the  name  gioberiiU  to  the  carbonalef  leaving  magnesUe  for  the 
icate,  and  most  of  the  French  mineralogists  have  followed  Beudant  Giobert  analyzed  only  the 
ioeous  variety  from  Baudissero,  the  true  composition  of  the  mineral  having  been  ascertained  by 
mpadius,  somewhat  earlier,  from  specimens  brought  by  3iitchell  from  Moravia. 

9.  MJUBiTlTU.    Mesitinspath  pt  Breiih,,  Pogg.,  xL  170, 1827.    Mesitin  BreWk,  Pogg.,  Ixx 

148,  1847. 

Jihombohedral.    H  A  ^=107**  14'.    Cleavage  rhombohedral,  perfect. 
H.=4— 4"5.    G.=8-33— 8-36.    Lustre  vitreous,  or  a  little  pearly.     Coloi 
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yellowiBh-white,  yellowish-gray,  yellowish-brown.    Streak  nearly  whitCi  en 
colorless.    Transparent  to  subtranslucent. 

Ooiiip.-^2  tgO+teO= Oarbonate  of  magnesia  59*2,  carbonate  of  iron  40*8 = 1 00.    AnalyBeB 
1,  Gibbs  (Fogg.,  Ixxu  566) ;  2,  FritEBche  (Fogg.,  Ixx.  146) ;  3,  Patera  (Haid.  Ber.,  ii.  296): 


C 

te 

ttg 

Oa 

1.  Travereella 

4676 

24-18 

28-12 

l'80=99-36  FritzRche.    a.=3-36. 

2.         " 

4606 

26-61 

27-12 

0-22=100  GibbB. 

8.  Werfen,  vtoJu-hL 

45-84 

27-87 

26-76 

— =97-97  Fatera.        G.=3-88. 

Oa 

— 

=99-26  Fritadie. 

G.= 

=3-41. 

— 

=100*01  Ettling. 

G.t 

=:8-42T« 

Pjrr.,  etc.— B.B.  blackens  and  becomes  magnetic.  But  sligbtlj  acted  upon  in  mass  hj  odM 
Mids;  readily  dissolved  with  eflbrresoence  when  in  powder  hj  hot  muriatio  add. 

Obs.— From  TrayerseUa,  Fiedmont;  Werfen,  with  lazulite. 

Named  from  f(c<rtriff,  a  ffo-beiween,  it  being  intermediate  between  magnesiie  and  siderite.  Iht 
species  as  first  described  included  pistomesite. 

720.  nSTOBCESITB.    Kesitin  pt  BreiOL,  Fogg.,  xL  170,  1827.    Fistomesit  BreUK,  Fogg. 

ixx.  146,  1847. 

Khombohedral.  RhR^lOV  18'.  Cleavage  rhombohedral.  Ooarse 
granular. 

H.=3-6-4.  G.=3-412-3-417,  Thnmbere,  Breith.;  3-427,  Ettlii^. 
Lustre  vitreous,  or  somewhat  pearly.  Color  yeJlowish-white  to  yellowiA 
gray.    Streak  nncolored. 

Ooiii|>.— ftgO+t*eC=OBrbonate  of  magnesia  42,  caibonate  of  iron  68=100.  Analyses:  1, 
Stromeyer  (Breith.,  Fogg.,  zL  170);  2,  Fritssohe  (Fogg.,  Ixz.  146);  3,  Sttling  (Ann.  Gh.  PhaisLi 
zdx.  204)  : 

0        t*e       Jiig 

1.  TrsTersella  44-09    36-58    20-84 

2.  Thnmberg,  PM^mt.    43-62    33*92    21-72 
8.  "  **         44-67     38-16     22-29 

Pyr.,  etc^— Olosdhr  resembling  mesitite. 

Obs.— Occurs  at  lliumberg,  near  Flachan  in  Salzburg ;  also  at  Trayersella  in  Piedmont 
Named  bj  Breithaupt  from  mvrii  and  /fc<r{rir(,  after  he  had  already  used  MuiUne  (q.  r.X  and 
oeoause  pistomesite  is  nearer  the  middle  between  ohalybite  and  magnesite  than  mesitlne. 

721.  SEDZIRmi.  ?  Vena  ferri  Jeooris  oolore  optima,  Oerm,  Stahebeich  Eisen,  (Teroer,  Fbss.,  90^ 
1666.  Spatformig  Jemmahn,  Minora  ferri  alba  spathiformis,  WalL^  256,  1747.  J&m  med 
KallQord  forenadt,  Chmu  Stalilstein,  OronsL,  29,  1768.  Ferrum  cum  magnesio  et  terra  caka* 
rea  addo  aereo  mineralisatum  jBar^m.,  Opuso.,  ii.  184^  1780.  Spathiger  Eisen,  Spatheisenslohi, 
Cferm,  Fer  spathique  de  LisU,  iii.  281,  1783.  Calcareous  or  Sparry  Iron  Ore  JEtrwan.  ^thic 
Iron,  Spathose  Iron.  Brown  Spar  pt  Steel  Ore.  Oarbonate  of  Iron.  Fer  carbonate  Mine 
deader,  F\r.  Kohlensaures  Eisen,  EisenkaUc,  Owm.  Eisenspath  Bdnum^  Handb.,  961,  962, 
1818.  Spherosiderit  Eausm^  ib^  1070,  1818,  1847,  1853.  Sderose  Beud^  iL  346,  1832. 
Jun6k6rite  Dufr.,  Ann.  Oh.  Fhys.,  Ivi.  198, 1834.  Siderit  Said.,  Handb.,  499,  1846.  Chalybit 
CRoek^  Syn.,  241,  1847. 

Oligonspath  BreUfu,  Handb.,  ii.  236, 1841=01igon!t  EauurtL,  Handb.,  1362,  1847.  Thoaai^ 
MaytTt  Jahrb.  Min.  1846,  200.  Siderodot  BreUh^  Haid.  Ber.,  L  6»  1847.  Sideroplesit  BnUk^ 
B.  H.  Ztg.,  z?il  64, 1868.    Thoneisenstein=:Caay  Iron  Ore  pt 

Khombohedral.  ^Ai^=107^  <9Ai?=:136^  37';  a=0-81715.  Ob- 
serv^ed  planes :  rhombohedral,  1,  4,  -6,  -2,  -J ;  scalenohedral,  1* ;  pyram* 
idal,  f-2 ;  prismatic,  /,  {-2 ;  and  basal,  0.  The  faoes  ofiea  curbed,  ai 
below. 
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0  A  2=117^  53'  i  A  J=136^  34'  4  A  4=66^  18' 

0  A  f2=132  30  i  A  J?=133  23  i-2  A  r=155  45 

Oleavoge :  rhombohedral,  perfect.  Twins :  plane  of  composition  -J.  Also 
in  botryoidal  an 3  globular  forms,  subfibroos  within,  occasionally  silky 
fibrons.  Often  cleavable  massive,  with  cleavage  planes  undoluting. 
Coarso  or  -Bne  crrATin1fl.r. 


Coarse  or  fine  granular. 

S81 


H.=3-5— 4*5.    G.=3-7— 3-9.    Lustre  vitreous,  more  or  less  pearly. 
Streak  white.     Color  ash-gray,  yellowish-gray,  greenish-gray,  also  brown 
and  brownish-red,  rarely  green;   and  sometimes  white.     Translucent- 
subtranslucent.     Fracture  uneven.     Brittle. 

Oomp.,  Var. — Oarbonate  of  iron,  Je  C=Oarbomc  acid  37*9,  protoxyd  of  iron  62-1.    But  pari 
of  the  protozyd  of  iron  (]^e)  usually  replaced  by  manganese,  and  often  by  magnesia  or  lime. 
The jprinoipal  Tarieties  are  the  following: 

(1)  Ordincbry,  (a)  OrystaUized,  (6)  Ooncreii<mtiry=Sph€rosidente;  in  globular  concretions, 
eitbeT  solid  or  concentric  scaly,  with  usually  a  fibrous  structure,  (c)  Cfranular  to  compcuU  ma^ 
nve.  (d)  OoHiic,  like  oolitic  limestone  in  structure,  (e)  Edrthy^  or  stony,  impure  from  mixture 
with  day  or  sand,  constituting  a  large  part  of  the  clay  iron-stone  of  the  Coal  formation  and  othei 
stntified  deposits;  H.=3  to  7,  the  last  from  the  silica  present;  G. =3*0— 3*8,  or  mostly  3*15— 
S*66. 

(2)  Through  differences  in  the  bases  replacing  part  of  the  iron,  there  are  the  following  kinds: 
▲.  Conta^oing  litUe  or  no  manganese  (Mn),  magnesia  (Ag),  or  lime  (Ca).    Q.= 

B.  Oontahihig  6  to  12  p.  a  of  An^  with  little  Mg  or  Oa=  7  Fe  C+Mn  C  to  4  J^'e  0  +  An  0. 
0.  Containing  17  to  18p  c.  of  Mn=2i^eC  +  MnC. 

D.  Gontainhig  25  p.  a  of  ]dn=H  ^e  C+liln  0  ;  the  oiigonspar  of  Breithaupt,  or  oUgonitef  har- 
ing  BaB=:10V  4';  G.=8'7l4— 8'745;  color  yellowish  to  between  flesh- and  h^n-red;  streak 
yellowish-white ;  remarkably  phosphorescent  when  heated. 

E.  Containing  little  manganese  and  much  magnesia,  4  t'e  C+ Ag  0. 

F.  Ditto,  2  te  C-t-ifg  0,  the  sideroplesUe,  Breith.,  firom  Pohl,  having  R  A  2?=  107*  6',  Brdth. ; 
6.=r:8'616— 8*660.  Also  from  other  localities.  Yon  Zepharovich  obtained  ftx>m  a  dearagt 
rhambohedron  from  Salzburg  (anaL  21)  S  A  i?r=i07°  5'  16' ,  and  a.=3'699. 

G.  Containing  20  p.  c.  of  carbonate  of  lime,  and  looking  like  some  calamine,  the  color  green; 
from  Altenberg ;  formula  8  :^e  0  +  2  ttn  C-f-3  Ca  C. 

H,  I.  Other  miscellaneous  kinds. 

The  siderodoi  of  Breithaupt  is  a  calciferous  spathic  iron  from  Badstadt  in  Salzburg,  having  Q. 
=3*41. 

Analyses:  Division  A.  1,  2,  Karsten  (Karst  Ardiiv.,  ix.  220):  3,  Thomson  (Min^  i  445);  4^ 
Stromeyer  (Unters.);  5,  Bischof  (Bammelsb.  Min.  Ghemie,  222);  6,  Berthier  (Ann.  d.  M.,  viiL  887); 
7,  Qlasson  (Ann.  Ch.  Fharm.,  IxiL  89).  B.  8-1 1,  Karsten  (1.  c.);  12,  Stromeyer  (L  a) ;  13,  Schn» 
bel  (BamuL  Hin.  Ch.,  223).  0.  14,  Schnabel  (Bamm.  3d  Suppl,  112).  D.  15,  Magnus  (Pogg.,  x 
146).  B.  16,  Khuen  (Bamm.  I^l  Ch.,  224).  F.  17,  Fritzsche  (B.  H.  Ztg.,  zvlL  54);  18-aa 
Berthier  (Ann.  d.  M.,  viiL  887);  21,  Sommer  (Jahrb.  Mhi.  1866,  455).  G.  22,  Monheim  (J.  pr 
Oh.,  zliz.  818).  H.  23,  Peischel  (Bamm.  1st  SuppL,  1S9);  24,  Sander  (Bamm.  Mia  Oh^  217).  I 
26  T.  G.  ClemMm  (Am.  J.  Sd.,  xxiv.  170): 

44 
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A  --l.  fiabkoTsky,  black 

2.  Enbei^i  Styria 

3.  Durham,  EngL 

4  Hanaii,  Spherosid, 
6.  L.  Laaoh,     " 

6.  Pierre  Boasse,  Isdre 

7.  Bieber,  while 

8.— 8.  Hackeaburg,  wJuie 
9.  Siegeiif  ywK 

10.  "        " 

11.  Musen,  white 

12.  Btolberg 

13.  Stahlberg 


0  j*e  An  Jilg     Oa 

36*61  57-01  1-61  tr.  0-69,  gangne  0-60=97*22  Kantea 

8835  66-64  2-80  1-77  0-92=»9-48»  Karrten. 

36-90  64-67  1-16 318,  fi  2 '68=97  •4»  Thomson. 

38-04  60-63  r89  0'20=99'91  Stromeyer. 

3816  60-00     1-84=100  Bl!*chof. 

88-0  63-8  1-7  3-7  10=98-2  Berthier. 

38-41  68^6  4-20  2-26  112,  gangae  0-48=100-01  Glaaaoe 

38-64  60*41  7-61  2*36  1  gangue  0-32=99-28  Eanteo. 

38-90  60-72  7*64  1*48  0*40,       "      0*48=99*62  KarBton. 

38*86  47-20  834  3-78  0-63,       '«      0  96=99  72  Kanteii 

8919  47-96  9-60  3*12  =99*77  KarsteiL 

88*22  48-20  7*07  1*84  067,  ^  0*26=96  24  Stromeyer. 

88*60  47  16  10-61  8*28  0*60=100  SchnabeL 


01—14.  Siegen,  Spherasid.  38-22    43*69  17-87 

O.— 16.  Ehrenfrieder8dorf,02i^.  38*36    86-81  26*31 
B.— 16.  Mitterberg,  Tyrd  39*61    61*16    1*62 


0-24    0-08=100  SohnabeL 

—    — =100*47  Ifagnna. 

7-72     — =100Khi]en.    a.=3'78SL 


-17.  Pohl,  Voigtland 

18.  AUevard,  Is^re 

19.  Autua 

20.  Viztille,  Is^ 

21.  Salzburg 


O.— 22.  Altenberg 

a.—2X.  Neudorf 

24.  Erzberg,  Styria 

I.— 25.  Plymouth,  Vt 


(1)41*98 
41-8 
40-4 
42-6 
40-31 

*eO 
6404 

79-34 
79-87 


46*06 

42*8 

46*2 

48-6 

48-86 

&nO 
16*66 

9*69 
0*16 


12*16 

16-4 

0*6  12-2 

10  12*8 

2*57  10-46 

AgO 


7*60 
10-88 


74-28        6*66        16*40 
*  9-T8  gasf  a«  ramoyad. 


=99*16  Pritzsche.    a.=8^1« 

— =100  Berthier. 
— =98*4  Berthier. 

=100  Berthier. 

0*40,  l^e  4*07=101-76  Sommer. 


OaC 
20*12,  Si  110 


6*43=101*06  PeischeL 
11-91=100*82  Sander. 

— 1 9e  0*30,  inaoL  1*40=98*94  G 


fichnabel  haa  analyzed  many  ores  from  different  mines  in  Siegen,  referable  to  division  B  (los 
La). 

Pjrr^  etc. — In  the  closed  tube  decrepitates,  eyolves  carbonic  oxyd  and  oarbonio  add,  bkdEena 
and  becomes  magnetia  B.B.  blackens  and  f\ises  at  4  6.  With  the  fluxes  reacts  for  iron,  and  with 
soda  and  nitre  on  platinum  foU  generally  gives  a  manganese  reaction.  Only  slowly  acted  npoa 
fay  cold  acid,  but  dissolves  with  brisk  effervescence  in  hot  muriatic  add.  Exposure  to  the  atmo- 
sphere darkens  its  color,  rendering  it  often  of  a  blackish-brown  or  brownish-red  color. 

Oba. — Siderite  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  day  slate,  and  as  day  im 
stone  in  connection  with  the  GoiEd  formation  and  many  other  stratified  deposits.  It  is  often  associ* 
atod  with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Cornwall  it  accompanies  tin. 
It  is  also  found  accompanying  copper  and  iron  pyrites,  galenite,  vitreous  copper,  etc.  In  New 
York,  according  to  Beck,  it  is  almost  always  associated  with  specular  iron.  Occasional^  it  is  te 
he  met  with  in  trap  rocks  as  apheroMefrUe. 

In  the  region  in  and  about  Styria  and  Oarinthia  this  ore  forms  extensive  tracts  in  gneiss,  whidi 
extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  and  on  the  other  into  Salaburg.  At 
Haragerode  in  the  Harz^  it  occurs  in  fine  crystals  in  gray-wadce ;  also  in  Cornwall,  Alston-Moor 
and  Devonshire. 

The  Spheroaidenie  occurs  in  greenstone  at  Hanan,  Steinheim,  and  Dransberg^  and  many  other 
places.  Clay  iron-stone,  which  is  a  siliceous  or  argillaceous  carbonate  of  iron,  occurs  in  coal  beds 
near  Glasgow ;  also  at  Mouillar,  Magescote,  eta,  in  fVance,  eta 

In  the  United  States,  in  Vermont,  at  Plymouth.  In  JTow.,  at  Sterling.  In  Conn.^  at  Boxbui^, 
an  extensive  vein  in  quartz,  traversing  gneiss;  at  Monroe,  Lane^s  mine,  in  small  quantities,  is 
K.  York^  at  the  Sterling  ore  bed  in  Antwerp,  Jefferson  Co.,  in  rhombohedral  crystals ;  at  the  Bos- 
iie  iron  muies,  St.  Lawrence  Go.  In  N.  Carolina,  at  Fentress  and  Harlem  mines.  The  argHla- 
oeons  carbonato.  in  nodules  and  beds  (clay  hron-stone),  is  abundant  in  the  coal  regions  of  Pena, 
Ohio,  and  many  parts  of  the  country.  ^In  a  day-bed  under  the  Tertiary  along  the  west  side  o^ 
Chesapeake  Bay  for  60  m. 
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ramed  Spkaromderito  \(f  Hantmami  in  1818^  from  the  ooncretionary  Tarieiy,  and  retail  ed  hf 
\  for  the  whole.  Haidinger  reduced  the  name  to  SiderUe,  the  prefix  iphero  bemg  applicable 
f  to  an  unimportaut  yarie^.  Beudant'a  name  Siderou  has  an  unallowable  tennmation. 
UyhUe,  QlodDar,  ahoold  yield  to  Haidinger'a  eariler  name  sideritei  as  recogniied  by  t.  Ejobell 
.Kenngott 

kit.— Spathic  faron  becomes  brown  or  browniah-black  on  exposure,  owing  to  a  peroxydation 
the  iron  and  its  passing  to  Umoniia  (9e*^') ;  and  by  a  subsequent  loss  of  water,  it  may 
M  to  red  irtm  ore  or  apecular  iron  (9e\  or  to  magnetite  {to  9eX  the  last  at  times  a  result  of 
xydaUon  of  9e  by  organic  substances.  It  also  changes  by  substitution,  or  through  the  action 
lUcaline  silieatea,  to  ^Sarik 


2.  BH0D00HR08ITB.  Magnesium  addo  afireo  mineralisatum  BergnL,  Sdagr^  1782  (with- 
»nt  descr.  or  loc.).  Bother  Braunsteiners  [=Bed  )fanganese  Ore],  Bothspatii,  Msgnesinm 
ichraceum  rubrum,  Oxide  de  mangandse  couleur  de  rose,  pt,  cf  kUerpart  oflSih  cent,  (it  being 
onfounded  with  the  silicate  analysed  by  Buprecht  in  1782,  and  Bergmann's  announcement 
teing  doubted).  Luftsaures  Braunsteiners  (or  Carbonate,  after  Bergm.)  pt  Lenz,  Mln^  iL  1794 
with  mention  of  druses  of  small  crystals  in  "  Bhomben,"  others  in  *'Fyramiden,"  but  with  dt 
if  Ruprecht's  anaL).  Manganese  oxyd6  carbonate  (after  Bergm.)  K,  TabL  comp.,  Ill,  1809. 
Mchter  Bothstein  pt  BauanLf  Uandb.,  302,  1818.  Bhodochrosit,  TKohlensaures  Magnesium 
x^dul  (fr.  Lampadius's  anal  of  a  Kapnik  sp'n,  in  his  Ft.  Oh.  Abh.,  ill  289, 1800),  ffauem,, 
b.,  1081,  1813.  Carbonate  of  Manganese.  Manganspath  Wem,  Dialogite  Jasche,  Germar, 
3chw.  J.,  xxtL  119=Blattrige  Bothmanganerz  Jaeche^  KL  Min.  Sohrift,  4,  181*7.  Diallogite 
wrong  Orthogr.).  Bosenspath,  Himbeerspath,  Breiih^  Handb.,  228,  229,  1841  (Char.,  67,  68, 
1832). 

Ehombohedral.  ^A^  =  106^  51^  {?a5  =  186^  31^';  a=0-8211. 
beerved  planes:  0;  rhombohedrons,  JRj  -J,  -2;  scalenohedrons,  1',  J'; 
ifim,  1-2.  Cleavage  :  i?,  perfect.  Also  globular  and  botryoidal,  having 
columnar  structore,  sometimes  indistinct.  Also  granular  massive ;  occa- 
)nall7  impalpable ;  incrusting. 

H.=3-6— 4-5.  G.=3-4— 3-7;  3'592,  Kapnik.  Lustre  vitreous  inclin- 
g  to  pearly.  Color  shades  of  rose-red ;  yellowish-gray,  fawn-colored, 
rk  red,  brown.  Streak  white.  Translucent^— subtranslucent  Fracture 
leven.    Brittle. 

CJomp.— ikn  C=Garbonic  add  88*6,  protoxjd  of  manganese  61*4;  bnt  part  of  the  An  usuallj 
tkoed  bj  Hme  (Ca),  and  often,  also,  by  magnesia  (lilgX  or  iron  (to) ;  and  sometimes  by  cobalt 
}\  when  the  color  is  of  a  deeper  red,  and  Q.= 8*6608,  Bergemann  (anal  11).  Analyses:  1, 
iiner  (Ann.  d.  M.,  IlL  xriiL  61);  2,  Berthier  (Ann.  d.  M,  vi  595);  8-5,  Stromeyer  (G.  Anm. 
It,  1081,  1848);  6,  Kersten  (J.  pr.  Oh.,  xxxviL  163);  T,  8,  B.  Kane  (PhiL  Mag.,  Jan.,  1848) 
Sildebrand  (Verb,  nat  Nassau,  xir.  434);  10,  Bimbacher  (Ann.  Oh.  Pharm.,  xctUL  144);  11. 
rgemann  (Yerh.  nat  Yer.  Bonn,  111,  1857): 

lilgC 

0-8,  Hn  0-1 =»»^  Graner. 
1*6=100  Berthier. 
7*26,  tL  0'05=:99*84  Btromeyer. 
8*80,  It  0'44=99-'70  Stromeyer. 
::'43,  tL  0*31=99*96  Stromeyer. 
4*28,  tL  0*83=:99*44  Kersten.    a.=8*568. 
— f  day  0*33,  org.  matters  &  loss  10*11  Kana 
— t  day  0-37,  org.  matters  A  loes  6*22  Kana 
4*28=100  HUdebrand. 
— =99*79  Birnbacher. 
1-09,  Co  8*71,  Si  1-86=99*11  Borgemaon. 

ft^  etc.— B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  strongly,  lot  Is  iniUsible 
i  salt  of  phosphorus  and  borax  in  OJ?.  gives  an  ametbyscine-colored  besd,  k.  BJ*. 
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colorlesf.  With  soda  oo  j^akinum  foil  a  bluish-green  mangaaate.  Dteiolyea  with  eflbrrescenoi 
in  warm  muriatio  aoicL  On  ezposore  to  the  air  changes  to  brown,  and  some  brig^t  roae^red 
▼arieties  become  paler. 

Oba.--^0ocara  oommonlj  in  veins  along  with  ores  of  silrer,  lead,  and  copper,  and  with  othet 
ores  of  manganese.  / 

Found  at  8cbemnitB  and  Kapnik  in  Huogary;  Nagyag  in  TransylTania ;  near  Elbingerode  in 
the  Harz;  at  Freiberg  in  Saxony ;  at  Glendree  in  the  County  of  Glare,  Ireland,  where  it  forms  a 
layer  2  in.  thick  below  a  bog,  and  has  a  yellowish-gray  color  (anaL  7,  8);  botryoidal  at  Harta 
hill  in  Warwickshire. 

It  has  been  observed  in  a  pulverulent  furm,  coating  tripllto,  at  Washington,  Oonn.,  on  the  land 
of  Joel  Camp ;  in  New  Jersey,  with  franklinite  at  Mine  BSu,  Franklin  Furnace.  Abundant  at  tha 
silver  mines  of  Austin,  Nevada ;  at  Placentia  Bay,  Newfoundland,  in  slates,  &wn-cdlored  and 
brown,  containing  84*6  &n  C,  with  I4'4  silica. 

Named  rhodochrosite  from  ^66ow.  a  rose,  4md  xP^'^i  ^*^:  <uid  diaJogiie,  from  itaX^y^  doM,  TIk* 
latter  name  is  attributed  to  Jascbe  by  Qermar  (1.  a). 

AIL — Quarts  pseudomorphs  occur  near  Elein-Yoigtsberg. 

723.  SMTTHSONITB.  Calamine  pt  Galmei  pt  Zincum  addo  aero  mineraliaatom  Arym, 
Sciagr.,  144^  1782,  Opusa,  il  209,  1780  (from  his  own  anaL).  Zinkspath,  Kohlengahnei,  Chrm, 
Carbonate  of  Zinc  Bmithsonite  B0tt(2.,  Tr.,  iL  854^  1832.  Zinkspath,  Kapnit  (or  Capnit),  Brwflk^ 
Handb.,  241,  236,  184U  Herrerite  Ikl  Bio  is  Smithsonite  F.  A.  CfmUh,  Proc.  Aa  ScL  Philad^ 
▼il  282.    Diy-bone  MvMn, 

Khombohedral.  H  A  i?=107^  40'  O  A  5=13r  3' ;  a=0-8062.  Ob- 
iwrved  planes :  0 ;  rhombohedrons,  B^  4,  -J^,  -2,  -J,  -5 ;  Bcaleaohedron 
r ;  prism  i-2.  4  A  ^=137°  7',  2  A  2=80°  33',  J  A  J=68°  14',  6  A  6=64** 
17',  (?A4=:156  2'.  -ff  generally  curved  and  rough.  Cleavage:  J? per- 
fect. Also  reniform,  botryoidal,  or  stalactitic,  and  in  crystamne  incxna- 
tations;  also  granular,  and  sometimes  impalpable,  occasionally  earthy  and 
friable. 

B[.=5.  G.=4— 4*45;  4*45,  Levy;  4*42,  Haidinger.  Lustre  vitreous, 
inclining  to  pearly.  Streak  white.  Color  white,  olten  grayish,  greenish, 
brownish-white,  sometimes  green  and  brown.  Subtransparent — ^translucent. 
Fracture  uneven — ^imperfectly  conchoidal.    Brittle. 

Oomp.,  Var.— 2n  C=Garbonio  add  35-2,  ozyd  of  zinc  64*8=100;  bnt  part  of  the  protoxyd 
of  zinc  often  replaced  by  that  of  iron  or  manganeaei  and  by  traces  of  lime,  magnesia ;  sometimea 
bj  ozyd  of  cadminm  (anaL  9). 

VaHeiiea, — (1)  Ordmaary,  (a)  OrystalUzed ;  {b)  botryoid<iU  and  sialad&iG,  common;  {c)  granular 
to  compact  mtusive;  (d)  eorfty,  impure,  in  nodular  and  cavemons  masses,  vazTing  from  grajish- 
white  to  dark  gray,  brown,  brownish-red,  brownish-black,  and  often  with  drusy  surfaces  in  the 
cavities ;  **  dry-bone  "  of  American  miners. 

Vab.  depending  on  Composition,  (I)  Containing  less  than  5  p.  c  of  any  other  carbonate^  and 
without  copper;  anaL  1-10. 

(2)  Ferriferous  (Zinkeisenspath),  containing  over  20  p.  a  of  carbonate  of  iron;  o^Mufe  Breith, 
having  i?  A  i?=  107'  7',  Breith.;  anaL  11-20. 

(8)  Mangamiferous^  containing  over  5  p.  a  of  carbonate  of  manganese ;  G. =8*96^4*2 :  anaL 
21-24. 

(4)  Oupriferou8j  Eerrerite  of  Del  Bio,  apple-green,  with  rhombohedral  doavage;  anaL  25.  Then 
are  no  lines  of  strong  demarcation  between  these  varieties  based  on  composition. 

Analyses:  1,  2,  Smithson  (Nicholson's  J.,  vi.  16);  8,  Heidingsfeld  (Bamm.  5th  SnppL);  4| 
Schmidt  (J.  pr.  Gh.,  M.  267);  5,  Elderhorst  (G.  Bep.  Arkansas,  158,  1858);  6,  7,  H.  Bisse  (Verb. 
Dat  Yer.  Bonn,  86,  1865);  8,  v.  Kobell  (J.  pr.  Ch.,  xxriiL  480);  9,  Long  (jahrb.  Min.  1868,  289), 
10,  Marigny  (Ann.  d.  M.,  V.  zi  672);  11-15,  Monheim  (Bamm.  Sd  SuppL,  181,  J.  pr.  CtL,  zlix 
S82);  16-20,  H.  Bisse  (L  c.);  21,  Karsten  (Syst  d.  MetalL,  ir.  425);  22-24^  Monhei<n  (L  \)i  iA 
Genth  (Am.  J.  ScL,  II.  xx.  119): 

C        2n        te      ^b 
i  «L  Somersetshire  35-2      64  8       —     — =100  Smithson.    a.=4*839 

a.  Derbyshire  84*8      66*2       —     — =100  Smithaon. 
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a.  Alteuoerg  85*13    64-56     016,  l§i  015=:100  Heidiiigsfeld. 

i.  Iloresnet) Belgium    33-78    6806    0*34     ^  Si  1*58,  fi  1-28=  100*04  Schmidt 

6.  ICaricm  Go,  Aik.     [81*45]  66*97      «r.      — ,  Ca  1*07,  qvartE  1-61=100  Elderhont 

2aC  teO  &nO  &gC  CaO 

6.  Altenbeig;  w.  eryii     98-24    0*53    015    0*23    0*20,  insoL  0*07=99*41  Kisne. 

7.  "        6fiA.    •*        97-92    2-26    0*10     <r. = 100-28  Risse. 

a.  Nertaohiiiak  96-00    203     — ^,  ^bC  1*12^=99*15  KobelL 

9.  WiMlooh,  ywk.  89*97    0*57     0*32    2*43,  OaO  3*36,  2n£[  1*94,  ZoS  0*47, 

sand  0*45  Loz^ 

10.  Alg]0ra  90-10  —    1-74    2-30,  ^bC  0-44,  Ss  8*30,  Pe  1*50,  saad 

080= 99*68  Marigi«y. 

&— 11.  Altenberg,  ^  60-85  82*21    4*02    0*14    1  90,  calamine  2  49= 101 -1 1 M.  G. =4 16. 

13.  "  55*89  36*46    8*47     2*27, calamine 0*41=98 50 M.    6.=404 

13.  **  58*52  35*41    3*24     3*67,  calamine  0*48= 101*82  Monheim. 

14,  •*  71-08  23*98    2*68     2*54=100-18  Monheim. 

16.  "  40-43  58*24    2*18     5*09=100*94  Monheim. 

16.  **  w.cnfBL  88-72  10*30      tr.  0*10  102,  insoL  0*18=100*32  Biase 

17.  **  kekifiL  84-92  18*46  0*43  0  37  1-03,  inaoL  <r.=  100*21  Biaae. 

18.  **  ywh.'ipk  78*82  15-66  5-28      <r.  1*20,  inaoL  ^.=100*41  lUsae. 

19.  "  ywh.  77*31  15*48  1*16  404  1*66,  Inaol.  1*07=100-67  Riaae. 

20.  <"  67-89  29*88  1*30      tr.  1*17,  inaoL  <r.= 100*24  fiiaae. 

01— '81.  Nertfcihlnak  89*14  10-71  —  — =99*85  Karaten. 

88.  Henenber&  ^  85*78  2*24    7*62  4*44  0*98,SiO'09,  a6-.=10l-15H.  a.=4-0l 

28.          '•           palegn,  74-42  3*20  14*98  3*88  1*68,  Si  0*20,  ^  0*66=98-92  U.  G.=8*98 

84.  Altenberg,  yw^-w.  84*92  1-58    6*80  2*84  1*58,  calamine  1-85=99*5711.    a.=4*20 

Dw— 86.  Albarradon,  Mez.        93*74  1*50    0*29    1*48,  CuO  3  42=100*43  Oentb 

But  a  part  of  the  84  analjaea  of  Altenberg  amithaonite  bj  H.  Riaae  are  given  above.  Ho 
writea  the  formula  nZa  C+m(^e,  An,  Ag,  Ca)  C.  The  ratio  of  the  lat  to  the  2d  member  in  anal 
16  (above)  ia  7  :  l;'in  17,  5  :  I;  in  19,  8  :1;  in  *20,  2:  1. 

Pjrr.,  0to. — In  the  doaed  tube  loaca  carbonic  add,  and,  if  pure,  is  yellow  while  hot  and  ooIo^ 
leas  on  oooling.  B.B.  infuaible;  moistened  with  cobalt  solution  and  heated  in  O.F.  gives  a  green 
color  on  oooling.  With  soda  on  charcoal  gives  ainc  vapors,  and  coats  the  coal  jellow  while  hot» 
becoming  white  on  cooling;  this  coating,  moistened  with  cobalt  aolution,  gives  a  green  color 
after  heating  in  O.F.  Cadmiferona  varieties,  when  treated  with  aoda,  give  at  first  a  deep  jellow 
or  brown  coating  before  the  zino  coating  appears.  With  the  fluxes  some  varietiea  react  for  Iron, 
oopper,  and  manganese.    &k)luble  in  muriatic  add  with  efTerveaoenoe. 

Oba.— Smitheonite  la  found  both  in  veins  and  beds,  especially  in  company  with  galenite  and 
blende ;  also  witii  copper  and  iron  ores.  It  usually  occurs  in  calcareous  rocks,  and  is  generally 
aaaodated  with  calamine,  and  sometimes  with  limonite.  It  la  often  produced  by  the  action  of 
Buljphate  of  zinc  upon  carbonate  of  Ume  or  magnesia. 

Found  at  Nertachinsk  in  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 
another  of  a  beautiful  bright  green;  at  Dognatzka  in  Hungary;  Bleiberg  and  Raibel  in  Carinthia; 
Wiealoch  m  Baden,  in  Triaasic  limestone;  Moreanet  in  Belgium ;  Altenberg,  near  Aiz  la  Ohapelle 
(Aachen),*  in  concentric  botryoidal  groups.  In  the  province  of  Santander,  Spain,  between  the 
Bay  of  Biacay  and  the  continuation  of  the  Pyrenees  range,  at  Puente  Yioago,  the  mountainf 
being  only  four  leagues  Arom  the  coast ;  the  smithsonite  here  occurs  in  mountain  limestone ;  in 
other  places  it  ia  found  in  dolomite,  probably  muschelkalk ;  it  is  in  vertical  lodes,  found  fre* 
quently  in  scalenohedrons  aa  a  pseudomorph  after  caldte.  At  Giguenca,  5  milea  E.  of  Santan- 
der, the  lode  varies  in  width  from  1  to  2  meters  to  1  inch;  the  mineral  ia  drusy,  cavernous; 
blende  is  abundant,  and  changes  into  pure  white  smithsonite ;  the  latter  also  occura  like  chalce- 
dony, in  reniform  and  botryoidal  masses;  it  sometimes  contains  galena  and  ceniaaite.  In  Eng- 
land, at  Boughten  CFiU,  Alston  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  elaewhere ;  in 
Esotland,  at  LeadhiUs ;  in  Ireland,  at  Donegal 

In  the  XT.  States,  in  Qmn^  at  Brookfleld  in  very  small  qnantitlos.  In  N,  Jer$q/,  at  Mine  HiU, 
Jiear  the  Franklin  fbmace,  only  pulverulent  fW>m  dooomposition  of  zindte.  In  fimtk,  at  lAucas- 
ter  abundant^  and  often  in  flue  druses  of  crystala,  alao  sometimes  pseudcmorphoua  after  dolo* 
mite ;  at  the  Perkiomen  lead  mine ;  at  the  Ueberroth  mine,  near  Bethlehem,  in  scaleuohedrona, 
also  an  earthy  variety  abundant  aa  au  ore.  In  Wisoonnrif  at  Mineral  Point,  Sbullaburg,  eta 
eonatituUng  paeudomorphs  after  blende  and  caldte.    In  Jfifmeaota,  at  Swing's  digginga,  K.W.  o/ 
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Dnbuqiie,  etc     In  Miseaun  and  Arkanaaa^  along  with  tiie  lead  ores  in  Lower  Eilarian  Ijec 
ttone. 

Altr-Smithsonite  changes  through  the  action  of  alkaline  silicates  to  calamine  (2u'  Si-f-i  ^Q; 
or  beoomes  incmsted  with  silica  and  forms  quartz  pseudomorphs.  It  is  also  sometiroee  re^aoed 
\)j  limonite  or  gdthite.    The  concretionarj  yaiiety  from  Spain  has  a  nucleus  of  calamine. 

724.  AR  AQONITE.  Spath  caloaire  crist  en  prismes  hexagones  dont  les  deux  bouts  sont  striiii 
du  centre  i  ladroonferenoe,  id.  dont  les  deux  bouts  sont  lisses  (fr.  Spain),  Davita,  Gat  Cab.,  iL  5i\ 
62,  1767.  Arragonischer  Apatit  Wem^  Bergm.  J.,  I  95, 1788 ;  KUipr,,  ib ,  I  299,  Crell's  Ann., 
L  887,  1788  (making  it  carbonate  of  lime).  Arragonischer  Ealkspath  Wenu,  Beigm.  J.,  iL  t4^ 
1790  (after  Klapr.  anaL).  Arragon  Spar  (rar.  of  Galo  Spar)  Kinoanf  Min.,  i  87,  1794.  Attb- 
gonit  WertL,  Estner*s  Min.,  IL  1089,  1796.  Excentriscber  Kalkstein  Karsten,  TabelL,  34|  t4^ 
1800.  Arragonite  (first  made  distinct  from  Gale  Spar  through  dyst)  HoMy^  Tr.,  iL  1801,  a&4 
Broch.  Min.,  L  676,  1800.  Iglit  (fr.  Iglo,  Transylyania)  Esmark,  Bergm.  J.,  iiL  99, 1798 ;  Ifjknt, 
Kadelstefai  Ltm.  Erbeenstein  pt,  Faserkalk  pt,  Sohallenkalk  pt,  Sprudelstein,  Qtanau  Ghim- 
borante  R  D,  Clarke,  Ann.  Phil,  IL  iL  57,  147,  1821.  Tamomit  BtwOl,  Handb.,  262,  1841  ; 
Tamoridt  ITatd,  Handb.,  1845.  KoBSottite  Iaico,  Oimento,  m  463,  1868.  Gaerskit  BrnBL^ 
B.  H.  Ztg.,  XTlL  54^  1868. 

Stalactites  Flos  Ferrl,  Ifarmoreus  ramulosns,  lAnnn^  Sjst,  183, 1768.  Stalagmites  ooraDoidBf 
Wally  iL  888,  1778.  GoraUoidal  Aragonite.  Chaux  carbonate  ooralloides  iZ;  Tr.,  iL  1801. 
Biaenbluthe  pt  Wem, 

Orthorhombic,  I^  7=116^  10',  0  A  1-1=130^  50';  a  :  J  :  (j=l-1571 : 
1 :  1*6055.  Observed  planes :  0 ;  vertical,  7,  i-J,  i-l ;  domes,  i-l,  l-l,  f-l, 
24,  34,  64,  64,  94;  14;  octahedral,  1,  6,  9,  1-2,  2-2,  6-|. 


0  A  14=130^  50' 
0  A  1=126  15 
(9  A  1-2=137  15 


<?  A  2-2=118**  25' 
O  A  i4=160  11 
O  A  14=144  13 


24  A  24,  top,=69^  30' 
14  A  14,  top,=108  26 
/Aa=121  55 


683 


lY 


684 


/^^ 


Uli 


Nl^fe^ 


585 


684a 


Crystals  usually  having  0  striated  parallel  to  the  shorter  diagonal,  dear* 
age:  /imperfect;  i4 distinct;  14 imperfect.  Twins:  composition-face/. 
(1)  Consisting  of  two  mdiviatials  /  (a)  the  two  parts  with  the  planes  fA 
largely  and  normally  developed,  f.  584  and  584a,  the  latter  a  section ;  pris- 
matic angles  116°  10'  (=/A  I)  and  121^  55'  (=lAir%)  with  the  reentering 
angle,  and  also  the  opposite  salient^  116^  10  ;  (b)  «4  undeveloped  on  one 
side,  and  the  form  consequently  a  six-sided  prism,  f.  685.  and  a  section  in 
f.  588a,  and  having  three  angles  of  116''  10'  (namely,  I A  /,  T  A  /',  and 
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I  A  W),  twoof  121^  66'  (/A  i^,  and  one  of  127^  40'  (/A  I") ;  the  simpla 
nn  of  f.  685  is  shown  in  f.  583 ;  {o)  similar  to  f.  684,  but  j)enetration 
irin8«  the  two  parts  penetrating  and  crossing  one  another  at  middle,  as  in 
586.  a  transverse  section  of  which  is  shown  in  f.  587  (it  may  also  he 
garaed  as  consisting  of  4  individuals,  arranged  as  represented  by  the  4 
ideal  rhombs  at  the  centre  off.  687,  but  two  by  intersection  may  produce 
le  same  result).    (2)  Consisting  of  more  than  two  indimduals  ;  (a)  com- 


ined  about  the  acute  angle,  as  the  form  consisting  of  three  individuals,  in 
588b,  a  view  of  base,  or  section,  the  dotted  lines  showing  the  relations 
f  the  constituent  parts ;  by  extension  of  the  combined  crystals  the  form 
lay  be  a  hexagonal  prism,  either  of  simple  juxtaposition  or  of  penetra- 
on ;  also  consisting  of  more  than  three  individuals,  588o ;  (h)  combined 
bout  the  obtuse  angle,  as  in  f.  588d,  which,  by  the  extension  of  the 
arts,  may  become  a  hexagonal  prism  with  or  without  reentering  angles ; 
Iso  in  f.  588k,  in  which  die  three  individuals  extend  across  the  mid- 
le,  making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
arts.  The  penetration  or  crossing  twins  often  have  the  different  parts 
ery  unequally  developed  (one  or  two  of  the  three  individuals  extending 
cross  and  not  the  otner)  and  idso  of  very  unequal  dimensions.  Figures 
88b  to  £  are  views  of  base  of  prism,  showing  the  usual  stries  parallel  to 
tie  shorter  diagonal ;  an^le  w=r=116^  10',  n=  127**  40',  «=168*  30',  (3) 
Winning  often  many  times  repeated  in  the  same  crystal,  producing  su(y 
essive  reversed  layers,  the  alternate  of  which  may  be  exceedingly  thin,  a 
tructure  illustrated  in  f.  688f  ;  often  so  delicate  as  to  produce  by  the  sue- 
ession  a  fine  striation  of  the  faces  of  a  prism  or  of  a  cleavage  plane. 
Also  globular,  reniform,  and  coralloidid  shapes ;  sometimes  columnar, 
omposed  of  straight  or  divergent  fibres ;  also  stalactitic ;  incrusting. 

EL.=3-5~4.  Q.=2-931,  Haidinger;  2-927,  Biot;  2-945-2-947,  small 
rystals,  and  others  when  pulverized,  Beudant;  2*932,  fr.  Kammsdorf 
ichmid.    Lustre  vitreous,  sometimes  inclining  to  resinous  on  surfaces  o^ 
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fracture.    Color  white ;  also  gray,  yellow,  green,  and  violet ;  streak  nneoV 
ored.     Transparent — translucent.    Fracture  subconchoidal.    Brittle. 

Var.f — ^1.  Ordinary,  (a)  Gryitalliied  in  Bimple  or  compound  OTBtalB)  the  latter  much  the  mosl 
oommon;  often  in  radiating  groups  of  adcular  ciyitals.  (&)  Columnar;  a  fine  fibroua  Tarietj 
with  Billrir  lustre  is  called  SaHn  spar,    (c)  Masaiye. 

5.  Seaiy  mauive;  snow-white  {SchaiumkaJk);  G.= 2*984;  from  Wiederstad^  a  pseudomoiph 
after  gypsum. 

8.  StalacUUc  or  tkdagmiHc  (either  compact  or  fibrous  in  structure);  as  with  caldta;  Sprud§^ 
Mn  ia  atalactitic  from  Carlabad. 

4.  ObraUoidal;  in  groupinga  of  delicate  interlacing  and  coalescing  atema^  of  a  snow-white  oolor, 
and  lookmg  a  little  like  coral 

6.  TanmicUe;  a  kind  containing  carbonate  of  lead,  from  Tamowiti  in  Silesia;  it  has  /a  /= 
116'  13',  and  0  A  l-l=144'  16',  Webaky. 

MbaaotUU  is  a  light  green,  columnar,  radiated  rariety,  from  the  lAaa  of  Ger&lco,  in  Tnsoanj, 
ooataining  nearly  7  p.  a  of  carbonate  of  strontlan  and  a  trace  of  copper ;  G.=2'SS4.  (hertUk  is 
■only  colunmar  aragonite  from  Nertsdiinak,  Siberia;  0.=8'854 — ^2*855. 

wnder  crystals  from  Gross-KammsdorfJ  near  Baalfeld,  owe  thetr  tapering  Ibrm  to  the  pSanes 
79-1;  6,  and  9  (Schmid,  Pogg.,  czxyi.  147).    Figa.  583,  586,  688  are  from  Neumann. 

Oomp.— OaC,  like  caldte,=Oarbonic  acid  44,  lime  56=100.  Analyses  :  1-4,  Stromeyer  (Do 
Arag.;  also  Schw.  J.,  ziii  862,  490,  GUb.  Ann.,  zliii  adv.  zlyiL  zlix.  IL  Ht.  IziiL) ;  5,  6,  Nendtwidi 
(YersammL  ung.  Naturf.  Kousohl,  1 846) ;  7,  Bottger  (Pogg.,  zlvii  497) ;  8,  Stieien  (Arch.  FhainL, 
IL  IziL  81);  9,  Winkler  (B.  H.  Ztg.,  zxiy.  819): 

^b  C  H         l?e«ft» 
0-4102      =99*9674  Strom^er. 

0*2578      =99*3845  Stromeyer. 

0-3077      0-2207 =98-9616  Stromeyer. 

0*2139      0*1449=99*8733  Stromeyer. 

017    Fe  0*11  =99-89  Nendtwich. 

0-33  CuO  0*19=99*89  Nendtwich. 

3-859      0*157        =99*966  Bottger. 

=tt  0-39= 100  Stieren. 

,  Mg  0  2*49,  Oa  F  <r.=99-84  W. 

Delesse  finds  in  the  aragonite  of  Herrengrund,  near  Neusohl,  Hungary,  no  strontia,  and  0*13 
p.  a  of  water.  A  Thumberg  yariety  afforded  E.  Biegel  (Jahrb.  pr.  Piiarm.,  zziii  S48X  2*2  pi  a 
of  carbonate  of  strontian.  A  fibrous  yarietj  from  Dufton  in  Cumberland  afforded  4*26  p.  a  of 
UnC. 

Eersten  detected  2*19  p.  a  of  cftrbonate  of  lead  in  one  specimen.  The  SprvdMein  of  Oarisbad 
oontaina  0*69  p.  a  of  fluorid  of  caldum  and  0*27  of  arsenia  Jenzsdi  reports  moat  aragonites  as 
containing  fluorine,  and  finds  in  one  of  unknown  locality  CaF  3*27,  Ca'P  1*24  p.  c. ;  G. =2-830. 

Luca  giyea  for  the  MosaoUiU  (L  c.)  C  41-43,  Ca  60*08,  dr4  69,  Cu 0-96,  9e 082, F  (r.,  ti  1*86= 
99*83.    Plattner  found  only  carbonate  of  lime  in  the  oserskite. 

Aragonite  and  caldte  were  the  first  case  of  dimorphism  obseryed.  Krwan  suggested  in  1794 
that  the  prismatic  form  was  due  to  the  presence  of  strontia,  which  Stromeyer  disproyed  in  1813. 

Pyr.,  etc — ^B.B.  whitens  and  falls  to  pieces,  and  sometimes,  when  containing  strontiay  imparta 
a  more  intensely  red  color  to  the  flame  than  lime;  otherwise  reacts  like  calcite. 

Oba. — The  most  common  repositories  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore  (where 
it  occurs  in  coralloidal  forms,  and  is  denominated  ./2M-/srn;  ^^ flower  ofiron^)^  basalt^  and  trap  rock ; 
occasionally  it  occurs  in  layas.  It  is  often  associated  with  copper  and  iron  pyrites,  galenite,  and 
tooalaohite.  It  is  forming  at  an  old  mine  in  Monte  Yasa,  Italy,  at  a  temperature  below  the  boiling 
point  of  water.  It  constitutes  the  pearly  layer  of  shells.  ICinute  pointed  crystals  oooar  in  dro^y 
cayities  in  the  sinter  of  the  thermal  springs  of  Baden. 

First  discoyeredin  Aragon,  Spain  (whence  its  name,  the  word  in  Spain  haying  but  one  r),  at 
Molina  and  Valencia,  near  Migranilla,  in  six-sided  prisms,  with  gypsum,  imbedded  in  a  ferrnginona 
(day.  Since  found  at  Bilin  in  Bohemia,  in  a  yein  trayersing  basalt  in  fine  prisms :  at  Breisgau  in 
Baden;  at  Baumgarten  and  Tamowita  in  Sileaia;  at  Leogang  in  Salzburg,  Au8Ui»;  in  Waltsdi, 
Bohemia,  and  many  other  places.  The  flM-ferri  yariety  is  found  in  great  perfection  in  the  8^« 
rian  mines,  coating  cayities  and  eyen  cayes  of  considerable  extent,  and  associated  with  spathic 
iron.  At  Dufton,  a  silky,  fibrous  yariety,  called  satin  spar,  occurs  trayersing  shale  in  thin  Tein^ 
generallj  associated  with  pyrite.  In  Buckinghamshire,  Deyonshire,  eta,  it  occurs  fan  stalsotitic 
forma  in  cayema,  and  of  snowy  whiteness  at  Leadhills  in  Lanarkshire. 
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AragonHe  in  flbnms  GniB.A  and  other  forms  oooara  in  eerpentine  at  Hoboken,  N:  J.  (it  hai 
been  (»llod  maguesite).  Coralloidal  oragonite  ooonrs  sparingly  at  Lockport,  N.  Y ,  coating  gypsum 
in  geodesj  at  Edenville,  N.  Y.,  lining  oayities  of  arsenopyrite  and  cube  ore;  at  the  Pariah  ore 
bed,  Bossie,  N.  Y. ;  at  Haddam,  Oonn.,  in  thin  seams  between  layers  of  gneiss ;  at  New  Garden, 
in  Ohester  Oo^  Penn. ;  at  Wood's  Mine,  Lancaster  Co.,  Penn. ;  at  Warsaw,  IlL,  lining  geodes ;  oa 
the  north  boundary  of  the  Greek  nation,  16  m.  from  the  crossing  of  the  Arkansas,  in  hexagonal 
crystals  neariy  ^  in.  through. 

Alt — ^Aragonite  may  undergo  similar  changes  with  caldte.  It  also  passes  to  calcite,  through 
paramorphism.  Pseudomorphs  of  copper  after  aragonite  are  reported  from  Bolivia,  and  also 
from  Ckxrocoro,  Peru. 

726.  BCANGANOOAZiOITB.    Manganooaloit  Breith^  Pogg.,  Ixiz.  429,  1846.    Fasriger 

Braunspath  Wem. 

In  rhombic  prisms  like  aragonite,  and  closely  related  to  that  species. 
Oleavage  lateral,  also  brachydiagonal.     Radiated  fibrous  or  columnar. 

H.=4— 5.  G.=3-037.  Lustre  vitreous.  Flesh-red  to  dull  reddish- 
white.    Streak  colorless.    Translucent. 

OoBi^— 2  TiSii  C+(Oa,  iig)  C,  with  a  little  of  the  manganese  replaced  by  iron ;  or  of  the  genera] 
fivmula  A  0.  Analyses:  1,  Bammelsberg (Pogg.,  IzriiL  611);  2,  Missondakis  (Jahrb.  Min.  1846^ 
614): 

1.        An  C  67-48        J^eC3-22        lig  0  9*97        Oa  C  18'8 1=99-48  Bamm. 

8.  77-98  8-81  18-71=100  Missoudakifl. 

r.,  eto« — Same  as  fbr  rhodochrosite. 

From  Schemnits  in  Hungary,  with  quartz,  blende,  galenite,  eta 

THOMAin  Mayer  (Jahrb.  Min.  1845,  200).  A  carbonate  of  iron,  occurring  in  pyramidal  crys- 
tallizations which  are  snid  to  be  orthorhombic ;  also  massive.  G.=8*10.  Lustre  pearly.  An 
analysU  by  Meyer  afforded  0  38*89,  ^e  63-72,  Mn  0*66,  Ag  0-48,  Ca  1*62,  £l 425,  Si  6  04=100. 
Prom  Bleis-Bach,  in  Siebengebirge.    Named  after  Prof  Thom&  of  Wiesbaden. 

Junekeriie  of  Duft^noy  was  described  as  having  the  same  characters,  but  proved  to  be  only 
oommon  spathic  iron ;  and  the  same  fate  may  befall  thomaite. 

726.  WCTHBRITB.  Terra  ponderoea  aoraU  WUhdring^  TrL  Bergm.  Sciagr.,  29,  1783,  Pha 
Trans.,  298,  1784.  Witherit  Wenk,  Bergm.  J.,  1790,  ii.  226.  Aerated  Barytes  WaU,  Mem. 
Kanchester  Soa,  ill  699,  1790.  Barolite  Kirtoan,  Min.,  L  134,  1794.  Eohlensaurer  Baiyt 
Ornnu    Baryte  carbonate  /K 

Orthorhombic.     /A  7=118^  30',  0  A  l-t=128*'  45' ;  a:h:  o=l-246  : 
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109*^  65J',  1  A  1,  mac.,=130°  13',  brach.,  89^  67',  bas.,  110^  49'.  Twins : 
all  tho  annexed  figures,  composition  parallel  to  /;  reentering  angles  some- 
times observed.  Cleavage:  /distinct;  also  in  globular,  tuberose,  and 
botryoidal  forms;  structure  either  columnar  or  granular;  also  amor- 
phous. 

H.=3— 3'75.  G.=4*29— 4*35.  Lustre  vitreous,  inclining  to  resiuooa, 
on  surfaces  of  fracture.  Color  white,  often  yellowish,  or  grayish.  Streak 
white.    Subtransparent — translucent.    Fracture  uneven.    Brittle. 

Oomp. — ^Ba 0= Carbonic  add  22*3,  baryta  77-7=100.  Analyses  of  the  Anslezarke  mineral: 
E3aprolh  (Beilr.,  L  260,  il  84)  obUined  C  22,  Ba  78;  Withering  (1.  c),  0  21*4,  Ba  78-6. 

Thomson's  SvlphaUhcarbonaU  of  Baryta  (Bee  Qen.  8oL,  i.  876,  1835,  and  Min.,  L  106)  is  wither^ 
ite  incnisted  by  barite,  as  shown  by  Heddle  (PhiL  Mag^  lY.  ziii  637 X  who  analyzed  spedmena 
from  Hexham  in  Northumberland,  and  Dufton  Fells  in  Westmoreland. 

Pyr.,  eto.~B.B.  fuses  at  2  to  a  bead,  coloring  the  flame  yellowish  green ;  after  furaon  reacts 
alkaline.  B.B.  on  charcoal  with  soda  flises  easily,  and  is  absorbed  by  the  coaL  Soluble  in  dilute 
muriatic  add ;  this  solution,  even  when  very  much  diluted,  gives  with  sulphuric  add  a  white 
predpitate  which  is  insoluble  in  adds. 

Obs.— Occurs  at  Alston-Moor  in  Cumberland,  associated  with  galenite,  in  veins  traversing  the 
ooel  formation ;  at  Fallowfield  near  Hexham  in  Northumberland,  in  splendid  crystals,  sometimes 
transparent^  and  occasionally  6  in.  long ;  at  Anglezarke  in  Lancashire,  a  fibrous  variety ;  at  Arken- 
dale  in  Yorkshire;  near  St  Asaph  in  Flintshire;  Tamowits  in  Silesia;  Szlana,  Hungaiy ;  Leo- 
gang  in  Sidzburg;  Peggau  in  Stjrria;  Zm^ff  in  the  Altai;  some  places  in  Sicily;  t£e  mine  of 
Arqueros,  near  Ooquimbo,  Chili ;  L.  Etang  Island ;  near  Lexington,  Ky.,  with  barite. 

Witherite  is  extonsively  mined  at  Fallowfield,  and  is  used  in  chenuod  works  in  the  manufaC' 
tore  of  plate-gUss,  and  in  France  in  making:  beet-sugar. 

Alt.— Witherite  is  altered  to  barite  (Ba  S)  through  the  action  of  sulphate  of  lime  in  soliitkB 
at  the  ordinary  temperature^  or  by  the  action  of  other  sulphates  in  solution,  or  of  water  oontidii* 
log  sulphuric  acid. 

727.  BROBIUTB.  Barytocaldte  J,  F.  W,  Johnston,  Phil  Hag.,  m.  vL  1,  1835,  x.  373,  1837. 
Bioaloareo-carbonate  of  Barytas  (flrom  a  wrong  anal)  Thomson,  Beo.  Gen.  Sei.,  L  373,  183& 
Bromlite  Thorns.,  Phil  Kag.,  xL  45,  48,  1887.    Alstonite  BmOL,  Handb.,  il  255,  184L 

Orthorhombic.  I A  /=118^  60',  DescL,  0  A  l-i=128**  39';  a:i:c=^ 
1-2604  : 1  : 1-6920.  Observed  planes :  O  ;  prism,  /;  octaliedrons,  1,  &; 
domes,  14.  2-1.  0  A  l-i=143°  32^',  14  A  1-S,  bas.,=72^  55',  2-i  A  2-t,  baa., 
=111°  50^,  1  A  1,  mac.,=130°  27',  1  A  1,  brach.,=89°  40'.  Twins :  double 
six-sided  pyramids^  with  angles  122°  30',  and  142°;  reentering  angle  178° 
51'.     Cleavage:  /and  0  rather  indistinct. 

H.=4— 4-5.  G.=3*718,  Thomson;  3*706,  Johnston.  Lustre  vitreous. 
Colorless,  snow-white,  grayish,  pale  cream -color,  pink.  Translucent.  Frac- 
ture granular  and  uneven. 

Oomp.— £aC  +  CaC,  like  bar7tooalcite=0arb.  baryta  66*8,  oarb.  lime  33*7=100. 
Analyses:  1,  Johnston  (I  c.);  2,  Thomson  (PhiL  ICag.,  zL  46);  8,  Delesae  (Ann.  Oh.  Fhjis 
IlL  xiil  425);  4,  v.  Hauer  (fior.  Ak.  Wien,  It.  882,  1853) : 


BaO 

OaO 

&tO 

ftnC 

1.  Broml^ 

2.  Fallowfield 

62-16 

30-29 

6-64 

=99-9  Johnston. 

60-68 

80-19 

9-18=100  Thomson. 

8.          " 

65-31 

82-90 

1-10 

,  Si  0-20,  1^  0-16=99-67  Ddease. 

4.          " 

65-71 

34-29 

^,  Si  «r.=100  Hauer, 

Pjr^  eto<— Same  as  in  barTtocaldte. 

Obs.— Found  at  the  lead  mine  of  Falbwfield,  near  Hexham  in  Northumberland,  with  wltbeittd 
and  at  Bromley  HiU  near  Alston  in  Cumberland,  in  veins  with  galenite,  whenoe  the  name  Brom 
Ute,  given  by  Thomson.     Most  English  mineralpgioal  authors  have  set  aside  Thcmaon's 
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although  the  earliest  and  of  British  origin,  for  Breithanpf  s. 
leason  for  this. 


There  appears  to  be  no  sufficient 


728.  6TRONTZANITB.  Strontianit  Suker,  lichtenberg's  Mag.,  viL  3,  68,  Bergm.  J^  1791,  i 
6,  433.  Strontian  Worn,  Strontianit.  Kohlensaore  Btrontianerde,  Klapr.^  Crell^s  Ann.,  1793t 
ii.  189;  1794,  i.  99;  Beitr.,  i  268.  Mineral  from  Strontian,  Strontian  Spar  {not  Strontite8= 
Strontia),  Ecpe^  Sdinb.  Trans.,  iv.  8,  1798  (Art.  read  Nov.,  1793).  Carbonate  of  Strontian. 
Strontiane  carbonated  Fr, 

Emmonite,  Oalcareo-oarbonate  of  Strontian,  thomionf  Bea  Qen.  Soi.,  lit  415,  1836.    Baij- 
strontianite,  Stromnite,  8,  JVaiH  Ed.  PhiL  J.,  L  380,  1819. 

Orthorhombic.  I A  7=117°  19',  0  A  14=130°  5';  a  :  J  :  0=1*1883  : 1 : 
1-6421.  Observed  planes :  octahedrons,  i,  ♦,  1,  J,  2,  3,  4,  8 ;  domes,  i-i, 
1-i,  H  24,  44,  64,  84,  124. 


<?Ai4=149°ir 
<?Ai=145  11 
O  A  1=125  43 


0  A  14=144°  6' 
14  A  14,  ba8.,=71  48 
24  A  24,  bas.,=110  44 


1  A  1,  mac.,=:130°  V 
1  A  1,  brach.,=92  11 
1  A  1,  ba8.,=108  36 
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/  nearly  perfect,  i-i  in  traces.  Crystals  often  acicular  and 
in  divergent  groups.  Twins  :  like  those  of  aragonite.  0  usually  striated 
parallel  to  the  shorter  diagonal.  Also  in  colum- 
nar globular  forms ;  fibrous  and  granular. 

H.=3-5-4.  G.=3-605-3-713.  Lustre  vit- 
reous ;  inclining  to  resinous  on  uneven  faces  of 
fracture.  Color  pale  asparagus-green,  apple- 
green  ;  also  white,  gray,  yellow,  and  yellowish- 
brown.  Streak  wmte.  Transparent — translu- 
cent.    Fracture  uneven.    Brittle. 

Oomp.~Carbonate  of  Strontia,  Sr  O=:0arbonic  add  29*8,  strontia  70*2 ;  but  a  small  part  of  tha 
fltrontia  often  replaced  hj  lime. 

Analyses :  1,  Klaproth  (Beitr.,  L  270,  ii  84) ;  2,  Btromojer  (Unters.,  i  193) ;  3,  Thomson  (Min., 
L  108);  4,  Stromejer  (L  c.);  5,  Jordan  (Schw.  J.,  Ivii.  344);  6,  Bedicker  (Fogg.,  1.  191);  7, 
Sdmabel  (Ramm.  6th  SuppL) ;  8,  Yon  der  Mark  (Verb,  nat  Ver.  Bonn,  vi,  Jahrg.,  27  *i): 


c 

gr 

Oa 

1.  strontian. 

30-0 

69-6 

2. 

30-31 

66-60 

3-47 

8.        " 

30-66 

66-63 

8-62 

4.  Brannsdorf;  Sax. 

29-94 

67-62 

1-28 

fi.  GiauBthal,  white 

80-69 

66-14 

8-64 

6.  Hamm,  Westph. 

80-80 

66-30 

3-82 

1.       " 

80-86 

64-32 

4-42 

8.       "           " 

80*84 

63-67 

4-80 

¥e 


Sb     £[ 


0-6=100  Klapr. 

0-07  0-07=99-62  Strom. 

0-01 =99-72  Thomson. 

0-09  0-07=98-90  Stronu 

0-25 =99-62  Jordan. 

0-08=100  Redicker. 

=99-60  SchnabeL 

=99-21  Mark. 

Thomson  obtained  in  his  eTnmanite  (L  a)  Sr  C  82*69,  Ca  C  12*60,  ¥e  1-00,  aeolite  8*79=99-98. 
Traill's  stromnite  afforded  him  &r  C  68-6,  Ba  §  (barite)  27 '6,  Ca  0  2*6,  oxyd  of  iron  01 ;  color 
grayish-white ;  G.= 3*703.  It  is  pronounoed  a  mixture  by  Greg  and  Lettsom.  It  is  Arom  near 
Stromness,  on  Pomona,  one  of  the  Orkneys. 

Pjr^  eto.~B.B.  swells  up,  throws  out  minute  sprouts,  ftisea  only  on  the  thin  edges,  and  colors 
the  flame  strontia-red ;  the  assay  reacts  alkaline  alter  ignition.  Moistened  with  muriatic  acid  and 
treated  either  B.B.  or  in  the  naked  lamp  gires  an  intense  red  color.  With  soda  on  charcoal  the 
pore  mineral  Aises  to  a  clear  ^ss,  and  is  enUrely  absorbed  by  the  coal ;  if  lime  or  iron  be  present 
they  are  separated  and  remab  on  the  surface  of  the  ooaL  Soluble  in  mnriatic  add;  the  dilute 
folnUon  when  treated  with  sulphuric  acid  giyes  a  white  precipitate. 

Obs.— Occurs  at  Strontian  in  Argyleshire,  in  yeins  traversing  gneiss,  along  with  galenite  and 
Mrite,  in  acicular  diverging  and  fibrous  group<«.  rarely  in  perfect  crystals ;  in  Yorkshire,  England- 
Gknt'fl  Causeway,  Ireland;  daosthal  in  the  ilarz:  Br&unsdor£  Saxony f  Leogang  in  Saltzburg 
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Jn  the  U.  States  it  ooojs  at  Sdioharie,  K.  Y^  in  gnnidar  and  oolnnmar  masses,  and  ako  ii 
crystals,  forming  nests  or  geodes,  often  large,  in  the  hydraulic  limestone,  associated  with  barita 
pjrite,  and  oaldte.  At  lluscalongo  Lake  a  massiTS  and  fibrous  rariety,  of  a  white  or  greenisl^ 
white  color,  is  sometimes  the  matrix  of  fluorite.  Ghanmont  Bay  and  Theresa,  in  Jefferson  Gou 
N.  T^  are  other  localities. 

Alt.~Strontianito  is  altered  to  oelestite  in  the  same  way  as  witherite  to  barite. 

729.  OSRtrSSITB.  '^ifi^top  Theophr^  eta,  OemssaP^  eta,  Agric^  but  only  the  artilldaL 
Cerussa  nativa  ez  agro  Yicentino  Cfetner^  F09&,  86,  1666.  Blyspath  (=Bleispath  Genn,\ 
Iflnera  Plumbi  spathacea,  WaH,  Min.»  296,  1U7.  Plomb  spathique  I¥.  TrL  Wall  Min.,  1 6Se, 
1763.  Bly-Spat,  Spatum  Flumbi  (the  hard);  Bly-Ochra,  Cerussa  natiTa  (the  pu]yeru]ent\ 
Cfroful,  Ifin.,  1768.  Plnmbum  addo  aereo  mineralisatum  BerfftiL,  Opuso,  il  426, 1780.  Weisa- 
Ueiers  Wem. ;  Flombe  blanche  /V-. ;  White  Lead  Ore.  Eohlensaures  Blei  Otrm. ;  OsiboDats 
of  Lead;  Plomb  carbonate  iV.  Ceruse  Bntd,  Tr.,  IL  863, 1832.  Osmssit  .BUdL,  Handb.,  603. 
1846.    Igl^siasite  (Zhio-BleiBpath  Ksnien)  Jffuot,  Min.,  618, 1841. 

Orthorhombic.  /A /rrllT*'  18',  0  A  14=180*^  H'\  a:h:  c=VlS52  : 
1 : 1'6888.  Observed  planes  :  0 ;  vertical,  /,  t-t,  ^,  i-a,  l-l ;  domes,  4-i, 
H  l-»,  2-t ;  fj,  H  1-*,  H  84,  44;  octahedral,  i,  4, 1 ;  2-S,  2-4, 1-2, 1^. 
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O  A  1=126^  46' 
0  A  H=14:9  21 
0  A  14=144  8 
0  A  2-1=124  40 
/A«=121  24 
a  A  24=146  20 
U  A  i4=109  68 


24A24,bas.,=110^40' 
14Al4,ba8.,=71  44 
44  A  44)  bas..=39  46 
i4Atr$,  ov.  »4,=122  43 
1  A  1,  maa,=130 
1  A  1,  brach.,=92  19 
1  A  1,  ba8.,=108  28 


Cleavage :  /often  imperfect ;  24  hardly  less  so.  Crys- 
tals usually  thin,  broad,  and  brittle;  sometimes  stout 
Twins :  very  common ;  composition  fice  I,  producing 
usually  cruciform  or  stellate  forms.  1.  Consisting  of  two  individuals ;  (a) 
limilar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  the  left  of  the  three 
rays  were  wanting ;  (J)  cruciform,  similar  in  mode  of  intersection  to  f.  586, 
687,  p.  695.  2.  Consisting  of  more  than  two  individuals ;  {d\  three-rayed, 
£  600,  a  view  of  a  section,  showing  at  centre  the  position  of  tne  three  com- 
bined crystals ;  (h)  six-rayed,  f.  699,  which  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  cross  at  centre  so  as  to  make  a  pen- 
etration-twin ;  tlie  forms  sometimes  thin,  as  in  f.  699,  but  often  consisting 
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of  Btout  cryBtals  Bimilar  in  form  to  f.  597,  the  planes  /  in  this  form  liaving 
the  Bame  position  as  ^  /in  f.  599. 

Earely  fibrous,  often  granular  massive  and  compact.  Sometimes  st^ao- 
titio. 

H.=3— 3-5.  G.=:6-465— 6480;  some  earthy  varieties  as  low  as  5*4. 
Lustre  adamantine,  inclining  to  vitreous  or  resinous ;  sometimes  pearly ; 
sometimes  submetallic,  if  the  colors  are  dark,  or  from  a  superficial  change. 
Color  white,  gray,  grayish-black,  sometimes  tinged  blue  or  green  bv  some 
of  the  salts  of  copper :  streak  uncolored.  Transparent — subtranslucenL 
Practure  conchoidal.     V  ery  brittle. 

Oomp^— ^b  0=sGarbonio  add  16*6,  oz7d  of  lead  83*6=100.  Analyses:  1,  Westrumb  fl.  a); 
X  Klaprotb  (Beltr^  iii  167);  S,  J.  A.  PhiUips  (Q.  J.  Oh.  Soo,  iv.  176);  4,  Bergemann  (Cbem. 
Unten.  Bleib.,  167,  175);  6,  J.  L.  Smith  (Am.  J.  SoL,  II.  zx.  245) : 

0        n 

1.  ZeUerfeld  16'00        81  -20,  J^e  0-50,  Oa  0-90=98-60  WestmmU 

2.  LeadhilUl  16  82=98  Klaprotb. 

8.  Durham  16-05        88*56=99-61  Phillipfl. 

4  Eifel  16*49        88*51=100  Bergemann. 

6.  PbenizTiUe,  Pa.     16*88        83*76=100*14  Smith. 

Stalactites  from  Brigham's  diggings,  Wis.,  afforded  J.  D.  Whitney  (Upp.  Miss.  Bep.,  291,  186S) 
Carbonate  of  lead  98*84,  of  lime  01 8,  of  magnesia  Ir.,  sesquioxyd  of  iron,  eta,  1*42,  day  and  sand 
8-48=99*27.  £er8ten  obtained  for  the  {glesiaaite  (Schw.  J.,  bnr.  365)  l»bC  9210,  ZnO  702= 
99*12=6  ^bC  +  2nC. 

Pyr.,  eto« — ^In  the  closed  tube  decrepitates,  loses  carbonic  add,  turns  first  yellow,  and  at  a 
higher  temperature  dark  red,  but  becomes  again  yellow  on  cooling.  B.B.  on  charcoal  flises  reiy 
easily,  and  in  B.F.  yields  metallic  lead.    Soluble  m  dilute  nitric  acid  with  effervescence. 

Oba.^ — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galenite  (sulphld  of 
leadX  which,  as  it  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of 
bicarbonate  of  lime.  It  is  found  at  Johanngeorgenstadt  in  beautiful  crystals;  at  Nertschinak and 
Beresof  in  Siberia ;  near  Bonn  on  the  Rhine ;  at  Glausthal  in  the  Harz ;  at  Bleiberg  in  Oarinthia; 
at  ICies  and  Przibram  in  Bohemia ;  at  Betzbanya^  Hungary ;  in  England,  in  Cornwall,  in  the  mine 
Ckf  St  Minvers ;  delicate  oystals  10  in.  long  were  formerly  found  near  St  Austell  and  elsewhere; 
at  E.  Tamar  mine,  Devonshire ;  near  Matlock  and  Wirksworth,  Derbyshire ;  in  Oardiganshirei 
Wales ;  at  Leadhills  and  Wanlockhead,  Scotland,  formerly  in  fine  crystals ;  in  Wicklow,  Ireland, 
magnificent,  sometimes  in  heart-shaped  maoles.  In  pseudomorphs,  imitating  anglesite  and  lead- 
billite,  at  Leadhills. 

Found  in  Mass,^  sparingly  at  the  Southampton  lead  mine.  In  Penn^  at  Phenixville,  in  fine  crys- 
telfl,  often  large;  also  gDod  at  Perkiomen.  In  M  Tork,  at  the  Bossie  load  mine,  but  rare.  In 
Virginia^  good  crystals  at  Austin's  mines,  Wythe  Co.  In  ^  Oaroiina,  at  King's  mine,  Davidson 
Oa,  good.  At  Yalle's  diggings.  Mo.,  but  seldom  crystallised ;  hi  Wisconsin  and  other  lead  mines 
of  the  nor^westem  States,  rarely  in  crystals ;  near  the  Bine  Mounds,  Wis.,  at  Brigham's  diggings, 
in  stalactitea 

Alt — Cerussite  occurs  altered  to  pyromorphite,  or  phosphate  of  lead ;  probably  through  the 
action  of  waters  holding  phosphate  of  lime  in  Folution ;  also  to  galenite  (Pb  S)  through  the  action 
gf  tiiljaiuretted  hydrogen,  and  mmium  l^  ox}  iation ;  also  to  breunerite^  malachite^  and  ohryso* 


730.  BARTTOOAZiOITB.    Brooke,  Ann.  PhiL,  IL  vilL  IH  1824. 

Monoclinic.  ^=73^  52',  /A 7=106°  54',  0 A  14=U9° ;  a:b:e=z 
0-81035  :  1  :  1-29583.  0  A  l-i=14:7°  34',  0  A  i^=106°  8',  i4  A  1-f =188* 
84',  a  A  i-i=124%  2-i  A  2-^,  over  6-6, =95*^  8',  64  A  6-e,  adj.,=146°  6'. 
Oloayage :  I^  perfect ;  0,  less  perfect ;  also  maasive. 
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^ 


6t 


66^ 


H.=4.  G.=3-6863— 3-66.  Lustre  vit 
reous,  inclininig  to  resinous  Color  wliite^ 
grayish,  greenish,  or  yellowish.  Streak 
white.  Transparent — ^translnoent.  Frao 
ture  uneven. 

Oomp.— £a  0+Oa  C=(i  £a+i  Ca)  C=Oarboiiate  of 
baryta  66*3,  carbonate  of  lime  33  -7 = 1 00.  Analyses :  1« 
OhUdren  (Aim.  PbU,  YiiL  116);  2,  Deleaae  (Ann.  Gh. 
Phann.,  UL  ziiL  426) : 


£aC 

65-9 

66-20 


CaO 

83-6 

81*89 


— =99-6  Ohfldren. 
0-27 =98-36  Delesae. 


Pyr.,  etc. — B.B.  colors  the  flame  yeUowlsh-i^ 
and  at  a  high  temperature  fhses  on  the  thin  edges  and  assumes  a  pale  green  color  (manganate  t 
baryta,  Plattner) ;  the  assay  reacts  alkaline  after  ignition.  With  the  fluxes  reacts  for  manganese. 
With  soda  on  charcoal  the  lime  is  separated  as  an  infhsible  mass,  while  the  remainder  is  absorbed 
by  the  coaL    Soluble  in  dilute  muriatic  add. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  in  attached  crystals  and  massive,  in  the  Sabcspi 
boniferous  or  mountain  limestone.  Fig.  604  is  from  Brooke  and  Miller,  dystals  2  in.  long  hew 
been  obtained. 


731.  PABISTTB.    Musite  MBcUci-Spada,  1835.    Parisit  MBdid^apada,  Bnnsen,  Ann.  Oh. 

Pharm.,  lUi  147,  1846. 

Hexagonal.  In  elongated  double  six-sided  pyramids,  with  truncated 
apex;  basal  angle  164^58^,  pyramidal  120^  34^  Cleavage:  basal,  very 
perfect. 

H.=4-5.  G.=4-35,  Bunsen;  4*317,  Dufr.  Vitreous;  clearage-faoe 
pearly  or  resinous.     Color  brownish-yeUow ;  streak  yellowish-white. 

Oomp.— (Oe,  La,  f)t)  0-|-i(Oa,  Ge)  F;  whence,  makmg  Ce  :  La  :  l)i=4 :  1  : 1,  as  in  Damoor  A 
Deyille's  anaL,  the  percentage  is,  carbonic  acid  24*5,  protozyd  of  cerium  40*3,  protoxyd  of  lantfaa* 
num  10*2,  protozyd  of  didymium  10*4^  fluorid  of  calcium  14*6=100.  These  diemists  show  that 
the  water  found  by  Bunsen  is  accidental  Analyses :  L  2,  Bunsen  Q.  o.) :  3,  Damour  dt  DeTflle 
(0.  JL,  lix.  271)  ; 


Oe 


ti      Ca       tL     GaF 


1. 

2. 
8. 

28-61 
23-64 
23-48 

69-44 

60-26 

42*52      8*26 

8-17 

316 

9*68     2-86 

2-88  11*51 
2-42  10-63 
1010,  Oe  F  2*16,  Sh  «r.=98-95  D.  k  D. 

Pjr^  etc.— In  the  dosed  tube  yields  no  water,  but  gires  off  carbonic  aoid  and  becomes  lightef 
m  color.  B.B.  glows  and  is  infusible.  With  Aised  salt  of  phosphorus  in  the  open  tube  gives  BJBl 
the  reaction  for  fluorine.  With  borax  and  salt  of  phosphorus  in  the  platinum  loop  giyes  a  glass, 
fellow  while  hot  and  colorless  on  cooling.    DissolTes  slowly  in  muriatio  acid  with  effervesoenoa. 

Obs. — ^From  the  emerald  mines  of  the  Muso  Talley,  Hew  Granada,  where  it  was  disooyered  bf 
J.  J.  Paris,  the  proprietor  of  the  mine,  and  Stom  whidi  place  it  was  sent  in  1835  to  Medici-Spadai 
of  Rome,  by  Ool  Aoosta. 

Named  after  J.  J.  Paris.  The  earlier  name  MiuUg  (sometimes  written  Musfite,  the  name  of  te 
▼alley  being  written  both  Muso  and  Mussk),  as  well  as  Muzo)  is  objectionable,  bocanse  of  the  nsi 
of  the  name  Mtsaite  for  a  yariety  of  amphibole. 
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92.  EISOBTIMnTB.    Kisohlim-Parisit  T,  Koroffoefft  BnlL  Ac.  St  Pet,  It.  401,  186  ,  J.  pi 
Ch.,  IxxzT.  442, 186^    Kischtimite  G.  J.  Bruih,  Am.  J.  ScL,  IL  zzzr.  427,  1863. 


Amorphoufl. 

Qr  =4-784.  Lustre  between  greasy  and  vitreons.  Color  dai'k  brownish 
jeUow.  Streak  mudi  lighter  than  color.  In  small  pieces  translucent 
Friable. 

Oomp.— 6LaC+0e*O'+Ce'P*+2fi,  or  3  taO+Oe'(F,0)«+fi,  KoroTacfl;=Oarbonic  acii» 
17*6,  lanthana  37*7,  oerium  26*2,  fluorine  7*6,  oxygen  9*6^  water  2*4=100.  The  water  is  probabl} 
ooessentia],  as  in  parisite.    AnaljaiB :  Eorovaeff  (L  a) : 

0         La       Oe        F         0         A 
(})1719    36-66    27-81     6*86     [9-89]     220 

Pjrr.,  etc« — ^B.B.  at  a  moderate  temperature  becomes  dul],  opaque,  and  opaline  yellow;  at  a 
higb  heat  glows,  and  on  cooling  has  a  high  lustre  and  is  brick-red.  With  borax  in  the  outer  flame 
a  yellow  glass,  in  the  inner  &int  yellow,  which  becomes  colorless  on  cooling.  The  powder  mois- 
tened with  sulphuric  add  gives  off  fluohydric  acid.  Dissolves  in  muriatic  acid,  eyolvlng  carbonic 
add  and  chlorine. 

Ob8.~From  the  gold  washings  of  the  Borsovka  river,  in  the  district  of  Kischtim,  Urals. 

733.  PHOSOBMITEL  Homblei  KaraL,  Tab.,  78,  1800.  Salzsaurea  Bleierse  Klapr.,  Beitr.,  iil. 
141, 1802.  Corneous  Lead.  Bleihomerz,  Ghlorbleispath,  Oerm.  Pbmb  carbonate  muriati- 
f&re,  Flomb  chloro-carbonat^,  Plomb  comd,  jFV.  Phosgen-spath  J^iit^,  Char.,  61,  1832.  Kera* 
Bine  BauL,  Tr.,  iu  602,  1832.  Phosgenit  Breiffu,  Handb.,  ii.  183,  1841.  Galenoceratite,  Ble^ 
kerat,  Cfhcker,  Syn.,  248,  1847.    Oromfordite  Cfreg  db  LeUaom,  Min.,  421, 1868. 


Tetragonal.     OAl-i=132^  37';  a=l-0871. 
aerved  panes,  as  in  the  annexed  fignre. 


Ob- 


606 


O  A  1=123*^  2' 
0  A  2-2=112  21 
O  A  1=90 
0  A  2^=114  42 


/A  1=146^  68' 

1  A  1,  pyr.,=107  17 

/At^=136 


Cleavage :  /and  i4  bright ;  also  basal. 

H.=2-75— 3.  G.=6— 6-31.  Lnstre  adamantine. 
CJolor  white,  gray,  and  yellow.  Streak  white.  Trans- 
parent— ^translucent.     Kather  sectile. 


Ii2i£ 


i2 


it 


¥ 


Sardinia. 


Oomp.— ^  C+Pb  a=Carbonate  of  lead  49,  ohlorid  of  lead  61=100,  or  ozyd  of  lead  Sl'S^ 
carbonic  add  8'1,  chlorine  13-0=102*9. 

Analyses:  1,  Klaproth  (Beitr.,  ill.  141,  modernized);  2,  Rammelsberg  (Pogg.,  Izzxr.  141);  8^ 
&  A.  Smith  (PhiL  Mag.,  IV.  il  121);  4,  Krug  y.  Nidda  (ZS.  G.,  ii.  126) : 

^b  0        Pb  01 

1.  Oromford  48*4  63*6=101-9  Klaproth. 

2.  "  48-45        50*93=99*38  Ramm.     a.=6*306. 

3.  "  48-22        61-78=100  Smith. 

4.  TamowitK  49-44        60-46=99-89  K.  r.  l^idda. 

Pjrr.,  etc— B.B.  melts  readily  to  a  yellow  globule,  whioh  on  cooling  becomes  white  aid  orys* 
>Dina  On  oharooal  in  B.F.  gives  metallic  lead,  with  a  white  coating  of  ohlorid  of  lead.  With  i 
salt  of  phosphorus  bead  previously  saturated  with  ozvd  of  copper  gives  the  ohlorine  roaotioB. 
Disaolves  with  effervescence  in  nitric  acid. 
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Obi«-— At  Oloniford  near  Matlock  in  DerbTshiie,  wbere  some  of  the  ci7slBb«eR!x!: 
long;  reiy  nre  in  Oorowall;  in  mknite  cmtali  at  a  lead  mine  itear  El^ iaSsBfiBd. c  | 
OTStals  recently  obtained  at  Gromford  sola  for  15  to  20  ponnda  steriing  oadi;  iaiqpara 
at  Gibbas  (f.  606)  and  Monteponi  in  Sardinia;  near  Bobrek  in  Upper  Sleeia. 

Beoent  paper  on  cryat,  Eokaoharoi;  BnU.  Aa  St  Pet,  ix.  231,  IMfi,  fiom  vUekOi*" 
figure  and  aiij^ea  are  teken. 


n.  HYDBOUS  CARBONATES. 

ABBANGBMENT  OF  THB  SFBODBaL 
I.  Ckmtalnlng  ammonia  or  soda. 


nu.  TmnamumnaxB 

(iNH»OH-iHO)0 

ee|e.K*Am.+}Bj 

YSe.  KlTBOV 

JTaO+lOfiC 

ee|e4Ka.+ioa4 

Y37.  TRDiunrATBin 

fraO+A 

eeie^Kat+aq 

Y38.TBOVA 

(firaH.ifi)+fi[ 

ee|e,KtNa.+iHO*ii 

Y89.  QjLXwmaa 

(iira+i0a)0H.2ifi 

ee|e.Ki»^».-H«+*i< 

n.  Containing  lime  or  1 

nagneeia. 

740.  HTDBOHAansm 

figC+i*gfi+A 

ee|e,|i^+ii4HAiii 

741.  HlDBODOLOMin 

(Oa,lig)0+ifl 

ee|e,Ket,¥g)+in 

CaC+iliEgft 

ee|e.|ea+^i4B.ek 

743.  PKHOATin 

744.  Hoyin 

(iOa+ifl)C+aq 

ee|e.Kiea+*H.)+ii 

TTT.  Containing  oxyd  of  oerinm,  lanthannm,  or  jttrinm. 

746.  Laxteabitb 

LaC+Slft 

eeiejiai-hsaq 

74&  Turamm 

0.*.«fi 

lY.  Containing  dnc^  cobalt^  nickel,  oopper. 

747.  ZASATm 

friC+2]Sna+8fi 

eei0,|iH+tiRB.6i+» 

748.  BBKDroTONm 

CksCfl 

749.  HTDSOZDronn 

2nC+2  2nfi 

ee|0,|Zn+saiH,e. 

760.  AuRiCHiiLGmi 

2nC+}(Cn,2ii)]$ 

ee|ejan.|(6a,fc)HA 

761.  ILLLAGSm 

CuO+Oufi 

ee|e,|ea+6nHt6b 

752.  Axovea 

CnO+iOafi 

eeiejemeaHA 

y.  Containing  bismnih 

orvraninm. 

768.  BuBMiram 

»i'  3«,tt* 

754.  LDBZOm 

r?C+OaO+80S 

766.  ToQun 

C,Ca,ftiO,a 
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5.  TB80BBBCAOHBRITSI.    Bicarbonate  of  Ammonia  E,  F,  Huehamaekgrf  FhU.  ICagii 
zxriiL  648,  184d.    Teschemacherite  Dana, 

In  crystals  havinff  two  brilliant  cleavages  meeting  at  112^.  G.=l*46, 
.  =  1-5.     Yellowisn  to  white. 

Oomp.->(iNH^O+iHO)C= Ammonia  32*9,  carbonic  add  66-7,  water  11*4=100.  Analy 
:  Phipson  (J.  Ch.  800,11.1  74): 

0     irH«0    fi     Ca 
linoha  lalands  61-58   2976   11-00  6*02,  f  0*60, ftft S, 01  ^^  alk. anduricadd  1-09=100  Fhipa 

The  material  ana^yied  by  Phipeon  was  whlta^  compact^  OTstalline,  and  fWigile^  and  had  a  atroog 
or  of  ammonia,  from  which  be  infers  the  preeence  either  of  free  ammonia  or  of  aesqoicarbonatei 
Pyr.,  etc— In  the  dosed  tube  for  the  most  part  volatilized,  giving  the  odor  of  ammonia,  a 
bite  sublimate  of  carbonate  of  ammonia,  while  an  abundance  of  water  condenses  on  the  tabOi 
»luble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  EflTeryeacea 
ith  adds.    Reacts  alkaline  to  test  paper. 

Obs. — From  guano  deposits  on  the  coast  of  Africa  and  Patagonia,  and  the  QxinGha  IJdaada* 
orma  a  bed  seyeral  indies  thidc  in  the  lowest  parts  of  the  guano  deposits  of  Patagoni%  aa 
inounced  by  Teschemacher;  and  similarly  at  the  Chincha  Islands,  according  to  Phipson. 

BicarixmaU  of  potath  has  been  annoonoed  by  Pisani  (C  R.,  Iz.  918,  1886)  as  fbond  mider  a  dead 
t>e  at  Chypis  hi  Valais,  as  a  result  of  recent  decomposition,  and  has  been  called  by  him  Kalldne; 
e  regarding  it  aa  a  mineral  as  mndi  as  struvite.  (Struvite  has  better  daims,  however,  aa  it  oocnra 
I  guano  deposits,  some  of  whidi  date  from  the  Post-tertiaiy  at  least)  He  obtained  for  its  oonip 
osition  Oarbonio  add  42*20,  potash  42*60,  water  7*76,  Oa  C  2*50,  Mg  C  1*34,  sand,  etc  8*60=100. 

736.  NATRON.    Nir^r,  mtmm,  of  the  Andents.    Carbonate  of  Soda^    Soade  carbonate 

MonocHnic :  (7=58^  62', /A 7=76^  28',  0  A  l-i=140^  9i'.  Cleavage : 
0  distinct ;  t-l  imperfect ;  /  in  traces. 

BL=1— 1*6.  G.=l*423.  Vitreous  to  earthy.  White,  sometimes  arraT 
>r  yellow,  owing  to  impurities.    Taste  alkaline. 

Oomip.— fTaO+lOdsGarbonio  add  26*7,  soda  18*8,  water  64*fi.  Efi^rvesoea  stronc^  wtth 
litricadd. 

Obs^— Oooam  in  nature  only  in  sofaition,  or  mixed  with  the  other  carbonates  of  soda.  See 
under  nvna  and  Thennomhle 


737.  TBEBMOVATBXTE,  Nirpw  and  Nitmm  pt  VeL  Katron,  Alkali  orientale  imponim 
terrastra,  Jordblandadt  Anraliskt-salt,  FUL,  IQn^  174»  1747.  KatnrBdies  mineraliadiea 
Alkali  Wem.;  Thermonatrit  ffuMf  Handb.,  487,  1845.  Thermonitrit  ZToiwm.,  Handb.,  1411i 
1847.    Sonde  carbonat6e  prismatique. 

Orthorbombic.  Observed  planes :  /,  i-5,  i-t,  1-i,  J.  I A  i4=138**  6', 
ul  A  iri,  front,=68^  14',  lat„=12r  46',  1-i  A  1-i,  top,=107^  60',  i^  A  W 
=126°  6',  i4  A  i=109^  6',  /A  i=116°  6'.  /A  7=96*  10'.  In  rectangular 
tables  flattened  parallel  to  i-l,  with  sides  oeveUed  by  /  and  1-t.  Usual  aa 
an  efflorescence. 

H.=l— 1-6.  G.=1'6— 1-6.  Lustre  vitreous.  White,  grayish,  yellow- 
ish. 

Oomp.— fTa  0+fi=Carbonio  add  36*6,  soda  60*0,  water  14-6=:100  Analyses:  1,  2,  Be» 
lant(Tr^iL810);  8,  Pfdflbr  (Ann.  Oh.  Fharm.,  Izzxiz.  219) : 

46 
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JTaO 

fraS 

KaOI,eto. 

1. 

DebreodB 

78-6 

10-4 

2-2 

2. 

Egypt 

u-n 

7-8 

31 

3. 

BL  Indies 

62*89 

11-44 

0-77 

18'8=-100BendaDt 

13-6,  earthy  matter  4*1=100  Bendtni 

28-26,  i.  C  6*66=100  Pfeiffer. 

Obs^— Crjstalfl  may  be  obtained  from  a  solution  at  a  temperatare  between  26*  and  37*  C  B 
oooors  in  yarions  lakes,  and  as  an  effloresoenoe  over  the  soil  in  many  dry  regions  of  the  fl^oe; 
also  about  some  mines  and  yoloanoes. 

There  appears  to  be  also  an  anhydrtmB  carbonate  of  soda  in  nature.  Kayser  obtained  for  • 
specimen  from  the  Neue  Hargarethe  mloe,  near  Clausthal,  if^aO  92-07,  tiTgC  8*32,  AaC  1*81, 
te  0  0-19,  tl  1*86.  And  Wackenroder  giyes  for  the  oompositlon  of  a  substance  from  DebrecBn, 
Hungary,  ^a 0  92-80,  ^a  S  1*67,  & 5  003,  f^a P  1*47,  Na CI  4*46=99*93 ;  but  it  is  said  that  th* 
latter  may  be  from  an  artificial  produce 

Crystals  of  the  simple  carbonate  of  soda  (natron)  become  thermonatrite  hi  efBoresdng. 

138.  TRONA.  Trona  Boff^  Aa  H.  Stockh.,  zzxr.  1778.  Natrum  toq  Tripdls^  8tnBg« 
Katrum,  KlaproQi,  Beitr.,  iil  83,  1802.  Sesquicarbonate  of  Soda.  Urao  BoivatingaitU,  Ann.  d. 
H.,  ziL  278. 

Monoclinic.  (?Ai-«=103^  15'.  deavage:  H  perfect  Often  fibrous 
or  columnar  massive. 

H.=2*5— 8.  G.=2'll.  Lnstre  vitreons,  glistening.  Color  graj  or 
yellowish-white.  Translucent.  Taste  alkaline.  Not  altiered  by  expoenre 
to  a  dry  atmosphere. 

Oomp.— STa* C*+4 ]^~(f  JTa+i A) C+fi=Carbonic  add  40*2,  soda 87*8,  water  220.  And- 
ysis  by  Elaproth  of  the  African  (Beitr.,  iiL  83):  Oarbonlc  add  38,  soda  37,  water  22-6,  sclphata 
of  soda  2*5=100;  by  Bonssmgault  of  the  viraa  (L  a):  C  89*00,  ffa  41*22,  £[  ]8-80=99-02.  The 
African  is  often  mixed  with  the  simple  carbonate  of  soda,  thermonatrite,  and  common  salt  A 
spedmon  of  trona  from  an  extenslTe  bed  in  Churchill  County,  Nevada,  gave  on  analysis  by  C^  & 
Rodman  (priv.  contrib X  0  38-70,  ^a  39*97,  tL  19*42,  NaCl  1*88,  Sag  0*39,  Si  0'l3=lUO-4«. 

Pyr.|  etc — In  the  closed  tube  yields  water  and  carbonic  add.  B.K  imparts  an  intensely 
yeQow  color  to  the  flame.  Soluble  in  water,  and  eifervesoes  with  adds.  Reacts  alkaline  widi 
moistened  test  paper. 

Obs. — ^The  specimen  analyzed  by  Elaproth  came  fr^m  the  province  of  Suckenna,  two  dayi^ 
kmmey  from  Fensan.  Africa.  It  is  found  at  the  foot  of  a  mountain,  forming  a  emst  vaiying 
from  the  thickness  of  an  inch  to  that  of  the  bade  of  a  knife-blade.  To  this  spedes  betongf  tlis 
urao  found  at  the  bottom  of  a  lake  in  Ifaracaibo,  S.  A.,  a  day's  journey  from  Merida.  Efflores- 
oenoes  of  trona  occur  near  the  Sweetwater  river,  Rodcy  ICountains,  mixed  with  sulphate  of  aoda 
and  common  salt 

739.  GAT-XitTSBITB.    BouwingaiiM^  Ann.  Ch.  Fhya.,  ^pL  270^  1826. 

Monoclinic.  6^=78*^  27',  /A  7=68^  60'  and  lir  10',  0AU=ia5* 
16' ;  a  :  &  :  o=D-96946  : 1 :  0-67137.  Observed  planes :  0 ;  vertical,  7,  is 
a ;  dome,  1-^,  14 ;  hemioctahedral,  i.    Angles  from  Phillips. 

0  A  i-t=i3o^  ar 

0  A  i4=101  38 
O  A  i=136  39 
0  A  7=96  30 
7a  14=187  46 
14  A  14,  ov.  <?,=70  80 
l4Al4,adj.,=10980 
iAi=110  80 
7a  i4=:124  25 


Ifanoaibou 


Nevada. 


CijBtals  often  lengthened,  and  prismatic  in  the  direction  of  14 ;  also  in 
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t  of  i-;  also  (fr.  Nevada)  not  elongate,  but  thin  in  the  direction  of  tlie 
Ixodiagonal,  u  being  very  narrow  or  wanting;  surfaces  usually  uneven, 
ng  formed  of  minute  subordinate  planes.  Cleavage :  /  perfect ;  0  less 
but  giving  a  reflected  image  in  a  strong  light. 

3[.=2— 3.  G.=1'92— 1*99.  Lustre  vitreous.  Color  white,  yellowish- 
ite.  Streak  uncolored  to  grayish.  Translucent.  Fracture  conchoidal. 
tremely  brittle.    Not  phosphorescent  by  friction  or  heat 

»omp^— lSraC+0aC+6fi=(i^a+iCa)C+2lfi=Garbonate  of  soda  85-9,  carbonate  of 
»  38 -Sy  water  30*8=100.    Analysis  by  J.  B.  Boussingault  (Ann.  Gh.  Pbjs.,  UL  tu.  488, 1848): 


frae34-6 


CaC  83-6 


£[80-4 


Qaj  1-5=100. 


*yr^  eto.--Heated  in  a  matrass  the  crystals  decrepitate  and  become  opaque.  B.6.  fbses 
ly  to  a  while  enamel,  and  colors  the  flame  intensely  yellow.  With  the  fluxes  it  behaves  like 
donate  of  Ume.  Dissolves  in  acids  with  a  brisk  efiervescence ;  partly  soluble  in  water,  and 
dens  turmeria 

>lMk — Abundant  at  LagnniUa,  near  Merida^  in  Maracaibo,  where  its  crystals  are  disseminated 
;he  bottom  of  a  small  lake,  in  a  bed  of  day,  covering  urao;  the  natives  call  it  davoa  or  nails, 
dluston  to  its  crystalline  form. 

Llao  abundant  on  a  small  island  in  Dttie  Salt  Lake^  near  Bagtown,  Kevada,  about  1^  m.  S.  of 
maui  emigrant  road  to  Humboldt    The  lake  is  in  a  crater-shaped  basin,  and  its  waters  are 
ise  and  strongly  saline. 

The  Kevada  crystals  gave  J.  11  Blake  (Am.  X  Sci.,  n.  xliL  221),  from  whom  f.  607,  607a,  are 
en,  the  following  approximate  angles,  the  planes,  owing  to  the  unevenuess,  not  aflbiding 
Hits  nearer  than  a  degree:  /A/=1I0*  85'  to  112^  30',  69°  5';  1h  A  14=110**  30',  ilO**  10'; 
%  l-t=l26*  10',  125*  30' ;   0  A  »-t=79° ;   0  A  /=96'  10';  /A  i=127*  10',  127"  55'. 
tiTamed  alter  Qay  Lussac 

Ajrtit — J.  Fritassche  has  produced  artificial  gay-lnsaite  by  mixing  eight  parts  by  volume  of  a 
;arated  solution  of  carbonate  of  soda  with  one  of  a  solution  of  ohlorid  of  caknum  of  1*180— 
.50  spodflc  gravity  (J.  pr.  C!h.,  xdiL  339). 


iO.  HTDROBftAaNSSXTB.  T.  WachJtmdsUr,  Ak.  H.  Stockh.,  1827, 18.  Hydromagnesit 
r  KMBL,  J.  pr.  dh.,  iv.  80, 1835.  Hydrocarbonate  of  Magnesia.  Lancasterito  pt  SHUman^  Jr., 
Am*  J.  Sd,  11.  ix.  226,  185a    Magnesia  alba  Fharm, 

Monoclinic.  C7=82°-83°,  /A/=8r*  52'  to  88% 
'  A  24=137** ;  a-.b:  c=(nearly)  0-455  :  1  :  1-0973. 
bserved  planes  as  in  the  annexed  figure.  2-i^  A  -2-i, 
ij.,=143i**  to  145%  U  A  2-i=113J^  to  112%  U  A  -2-i 
rl05°.  Cttlminant  angle  between  edges  y,  y  for  2-1  A 
-t)=94°,  edge  ton  edge  y  (or  i-i  A  2-l)=183^  Crystals 
nail,  usually  acicular  or  bladed,  and  tufted.  Also  amor- 
bous ;  as  chalky  or  mealy  crusts. 
H.  of  crystals  3-5.  G.=2-145-2-18,  Smith  &  Brush, 
justre  vitreous  to  silky  or  subpearly ;  also  earthy.  Color 
nd  streak  white.     Brittle. 

Compos  (kg  C+lSr)+ Ag  fi=Magne8ia  43-9,  carbonic  acid  36*3,  water  19*8= 1  CO.  Analyses . 
,  Wachtmeister  (La);  2,  t.  EobeU  (J.  pr  Oh.,  iv.  80);  8,  4^  Smith  &  Brush,  of  crystalline 
arieties  (Am.  J.  Sci.,  II.  xv.  214): 


O-St,  ¥e  0-27,  earthy  matter  139=90-99  W 
0-36=  100  KobeH 

— ,  Te  and  Mn  er.=99'72  Smith  t  Brush. 
— .  S^  and  Mn  «r. =99-14  Smith  k  Bnuh. 
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Pyr.,  etow— In  the  domd  tube  grives  off  water  and  carbonio  add.  B.B.  infusiUe,  but  whilsia 
and  the  aasaj  reacts  alkaline  to  turmeric  paper.  Soluble  in  acids ;  the  ciystalline  compad  Taile 
ties  are  but  alowlj  acted  upon  bj  cold  add,  but  diasolye  with  effervescence  in  hot  add. 

Oba. — Occurs  at  Hrubsdiitz,  in  Moravia,  in  serpentine;  In  Negroponte,  near  Komi;  at  Kai 
serstuhl,  in  Baden,  impure.  In  the  U.  States,  crvstalliased,  with  serpentine  and  brudte^  noai 
Texas,  Lancaster  Co.,  Penn.,  at  Wood's  and  Low^s  mines ;  also  in  a  similar  war  at  Hoboken, 
K.  J.,  in  acicular  crystals  like  natrolite :  at  the  latter  place  in  earthy  crusts.  The  brudte  of 
Hoboken  sometimes  changes  on  exposure  to  an  earthy  hydromagnesite. 

The  above  angles  and  figure  were  taken  by  the  author  from  a  Hoboken  crystal  ]h  ^  broad, 
in  which  the  summit  planes  were  smooth  and  brilliant,  the  prismatic  striated.  The  rhombic  prisn 
in  one  oyutal  gave  the  angles  96"*  20'  and  84"*  50' ;  but  other  crystals  gave  different  resolta^ 
and  no  constant  value  was  obtained.    The  spedes  is  isomorphous  with  wollastonite  (p.  166). 

The  Lancasterite  of  Silliman  (L  c.)  is  shown  by  Smith  and  Brush  to  be  a  mixture  of  bmcits 
and  hydromagnesite. 

Found  pseudomorphous  of  brudte  at  Wood's  mine. 

741.  HTDRODOIiOBSrrB.  Hydromagnesit  v,  KobeU^  J.  pr.  Oh^  zxzvl  304,  184&.  KaDc- 
magnedt  Eonum^  Handb.,  1404^  1847.  Hydromanganooateit  Hartmann,  Nadir.,  299.  Hydro 
magnooaldt  pt  HydrodoLomit  Bamm,  Hydronickelmagneaite  Sh^,  Am.  J.  SoL,  IL  tL  9S0^ 
1848.    Pennite  Arm.,  J.  pr.  Gh.,  zlvil  13,  1849. 

Massiye.    In  Btalaotitic  and  stalagmitic  forms,  and  globular  concretioiifl 
and  crusts. 
G.=2-495,  Bamm.     Color  yellowish-white,  grayish,  greenish. 

Var.-<12  Hydxodolomite  of  Yesuyius  is  stalactitio  or  sinter-like;  G.s=2*495.  (2)  Jtnmik  of 
Hermann,  from  Texas,  Pa.,  is  in  apple-green  to  whitish  crusts,  having  a  sar&oe  of  minnli 
spherules;  the  color  is  due  to  nickel;  G.=2'86. 

Oomp«~-(Ca,  lifg)  0  +  i  Ifi,  Bamm.,  from  his  anal  of  spedmen  received  from  Soacdii,  of  K^^ea; 
Hermann's  analysis  affords  (iCa+f]!itg)C+i£[;  von  Kobell's.  &*C"4£L  Analyses:  1,  v. 
Kobell  (L  0.);  2,  Bammelsberg  (Min.  Ch.,  234);  3,  Hermann  (I  c): 

0        Ca        Ag      fn      f  e     An       a 

1.  Tesavius  83*10    26-22    24  28     17*40  KobeD. 

2.  **  43-40    26-90    2323     —     —    6>47  Bammelsbeig. 

3.  Peimtfe  44-54    2010    27*02     126    0^0    0*40      6-84^  £l  016=100  Hemaim. 

Pyr.,  etc.— Like  dolomite,  but  yields  water  in  the  dosed  tube. 

Obs.— The  Yesuvian  mineral  is  found  on  Mt  Sonmuk    Pennite  oooors  on  ierpeutins  and 
ohromic  iron,  with  saratite,  at  Texas,  Pa.,  and  seems  to  graduate  into  aaratite;  also  at  Swina* 
I  and  Haroldswiok,  in  TJnst,  Shetlands. 

742.  FRBDA2SZITE.    P«Mol(tt  pi,  Bdtr.  Geogn.  Tyrol,  194,  1848. 

Massive,  granular,  as  a  fine-grained  dolomite-like  rock. 

H.=3-5.    G.=2-634.    Lustre  vitreous.    White  to  grayish-white. 

Oomp.— 2  Ca  C + Mg  £[=rOarbonic  add  34*1,  Ume  48*4,  magnesia  16*5,  water  7*0=100.    Anal 
by  Both  (J.  pr.  Gh.,  UL  346): 

0  liEg  Oa  It 

1.  Predaao    88*61        14*61        44-89        6*99=100. 
%        •*  84-26        14*16        42-97        7*06=98*44. 

In  the  analyses  some  Si  and  £l  were  obtained. 
Pjx^  etc.— like  hydrodolomite. 

OlMk— From  Oanaaooli,  near  PredasM,  in  the  sonthem  Tyrol,  where  it  ocean  as  a  maiUa-Kki 
rode.    The  rode  in  some  plaoea  contains  brudte.    ICay  it  be  a  mixture  t 

743.  FBNOATma.    iiMft,  Za  &  Gea.,  ffi.  140, 148. 

Similar  to  the  predazzite,  and  from  the  same  region ;  G.=2*613|  Both  * 
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2*57,  Damonr.    Also  as  a  bluish-gray  limeBtone,  Bomewbat  jello^i&h,  mm 
Vesuvius ;  H.=3  ;  G.=2-524,  Eoth;  2-534,  in  powder. 

Oomp.— OaO+ftg£r=Oarb<mio  add  27-9,  Hme  36-4,  magnesia  26-3,  water  11-4=100.    Ana( 

ri :  1,  2,  Damoiir  (Bull  Soc.  G.  Fr.,  II.  !▼.  1052, 1847} ;  3-5,  Both  (J.  pr.  Gh.,  liL  350,  Za  G^, 
140): 

•^        -         Oa         fl 

86-42     10*89,  9e  0*46,  Si  0*60=96*68  DamoiiE. 

36-47     10*50,   "    0-60,  »•  0-65=98  06  Damour. 

85-70     10-92=100*63  Both. 

85*97     10*97=97-61  Both. 

35-46  [10-59],  ^  Pe  062=100  Both. 

In  two  detennlnations  Both  obtained  for  the  last  ll-75fi,  10*78£t.  The  Yesavian  mineral  is 
the  same  that  Klaproth  analyzed  (Beitr.,  t.  91)  without  finding  the  magnesia.  Both  observes 
that,  as  the  water  is  retained  even  to  360*  and  400**  0.,  tha  mineral  must  be  regarded  as  a  chem- 
ical compoond.    Damour  observed  pure  hTdromagnesite  in  defts  in  the  Predaszo  rode 

Kamed  after  Marzari  Pencati,  of  the  l^rol. 

744.  HOVrrB.    Hovite,  Native  Oarbonate  of  Alumina  and  Lime,  J.&dbG.  Gladstone,  Fhfl. 

Mag.,  lY.  zdiL  462,  1862. 

Soft,  white,  and  friable;  earthy  in  fracture. 

Oomp.— (I  Ca+i  A)  C+aq=Garbonic  add  44*4,  carbonate  of  lime  28*8,  water  27*8=100. 

The  compound  ordinarily  called  bicarbonate  of  lime. 

The  mineral  is  known  only  as  a  mixture  in  coUyrite,  a  hydrous  silicate  of  alumina. 

J.  H.  t  G.  Gladstone  state  (L  c.)  that  there  is  carbonic  add  enough  in  the  coUyrite  to  form  a 
bioarbonaie  with  the  lime  present ;  but  this  view  of  the  composition  is  set  aside  because  of  the 
solubility  of  the  so-called  bicarbonate,  and  its  being  unknown  in  the  solid  state ;  and  hence  they 
snggsst  that  the  excess  of  carbonic  add  may  be  combined  in  the  mineral  with  alumina,  making  a 
hySouB  earbonaie  of  dktmina  and  /iTne,  or  perhaps  replaces  part  of  the  silica  in  the  alumina- 
siUoate. 

But  although  the  bicarbonate  referred  to  is  known  only  in  solution,  the  most  likely  conditioB 
for  finding  it  m  the  mineral  kingdom  is  in  one  of  the  hydrous  silicates  of  alumina,  like  coUyrite, 
in  which  there  is  present  much  water,  loosely  held ;  the  mineral,  therefore,  is^  most  probably  a 
carbonate  of  the  formiUa  above  given ;  especially  since  a  carbonate  in  which  &  or  ¥e  enters  is, 
as  the  authors  admit,  yet  unknown  to  chemistry. 

Analyses  of  the  coUyrite  oontahiing  the  carbonate,  by  J.  H.  ft  G.  Gladstone  (L  e.): 
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Th9  ezoass  of  0  over  that  nentrali^g  the  lime  is  in  1,  5*12  p.  a ;  in  3,  6-96 ;  8,  9*02 ;  4n  6*94 

p.OL 

Ob*. — ^From  Hove,  near  Brighton,  in  an  old  quarry  in  the  upper  dialk,  in  fissures  that  cot 
through  layers  of  flint,  along  with  coUyrite. 

746.  LANTELAMTTB.  Kohlensaures  Gereroxydul  Ben^  ZSc  f.  HQn.,  iL  209,  1826;  KohL  Oer 
oxydul  HiHnffer,  Afh.  Min.  Geog.  Sdiwed.,  144,  1826.  Carbonate  of  Cerium.  Carboo6rinc 
Jtod,  Tr.,  il  354, 1832.  Lanthanit  fTatd,  Handb.,  600, 1846.  Hydrolanthanit  (?&)dfc0r,  Synqps. 
248,  1847. 

Orthorhombic.  7  A  7=93^  30'-94^  Blake,  92*^  46',  v.  Lang;  /A  1= 
142^  36' ;  a:b:c  =  0*99898  :  1  :  1*0496,  v.  Lang.  In  thin  four-sided 
plateB  or  minute  tables,  with  bevelled  edges,  as  in  the  annexed  figurei. 
(Tleavage  micaceous.    Also  fine  granular  or  earthy. 
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H=2-6-8.      G.=2-666,(?) Blake;  2-605,  Genth.     Lufltre  pearly  oi 
dulL    Color  grayish-white,  delicate  pink,  or  yellowiah. 

609 


^ 


Sauocm  TaOey,  Pa.  Sancon  Yallej,  Pa. 

Oomp.— tia  C+3  fi=LaofhaDa  62%  carbonio  add  21'8,  water  261=100.    AoalyseB :  1«  !» / 
L  Smith  (Am.  J.  Sd,  U.  xvi  280,  xyiil  378) ;  3,  F.  A.  Geath  (ib.,  zxiii  426)  : 

0            U  tL 

64-90  2409  Smith. 

56-08  24  21  Smith. 

64-96  [23*97]  Genth. 


1.    Sauoon  Taller 


22*68 
21-96 
21-08 


There  is  some  ozyd  of  didymium  with  the  lanthana,  aooording  to  Smith. 

Blake  obtained  La  64*27,  64*98,  64-64^  C  1918,  0+]^  (by  ign.)  4607,  46*36. 

Hisinger  found  in  a  Swodiah  spedmcn,  probably  impure,  t^i  76*7,  C  10*8,  £[  18*6,  whenoe  tlit 
formula  La*0+8l& 

Pyr.,  etc — In  the  dosed  tube  yields  water.  B.B.  invisible ;  but  whitens  and  becomes  opaqns^ 
silvery,  and  brownish ;  with  borax,  a  glass,  slightly  bluish,  reddish,  or  amethystine,  on  cooling ; 
with  salt  of  phosphorus  a  glass,  bluish  amethystine  while  hot,  red  cold,  the  bead  becoming  opaqiw 
when  but  slightly  heated,  and  retaiuing  a  pink  color.    Effervesces  in  the  adds. 

Obs.— Found  coating  cerite  at  Bastnas,  Sweden ;  also  in  SUurian  limestone  with  the  zinc  oral 
of  tlie  Saucon  valley,  Lehigh  Oc,  Pa.,  in  masses  consisting  of  aggregated  minute  tables ;  at  ^ 
Sandford  iron-ore  bed,  Moriah,  Essex  Co.,  N.  Y.,  in  delicate  scales,  and  a  thin  scaly  crusty  Id 
fissures  in  the  ore,  and  on  crystals  of  allanite.  Reported  by  Shepard  as  occurring  at  the  Oantoo 
mine,  Ga.,  in  pink-colored  crystals,  lining  cavities  of  botryoidal  white  pyrite. 

On  cry8t.,  W.  P.  Blake,  Am.  J.  Sd,  II.  xvL  228, 1858,  and  this  Min.,  1864^  with  the  aboveilgi. ; 
r.  Lang,  PhlL  Mag.,  lY.  xxv.  43,  1868;  both  on  Pennsylvania  crystals. 

f  46.  TBNaBRim.    Eolsyrad  Yttorjord  A,  F.  Svanberg  and  0.  Tenffer,  Arsb.,  xviiL  20e,  18S8^ 
Ytterspath  (Term.    Tengerite  Dana, 

Pulverulent.    In  thin  coatings.    Sometimes  an  appearance  of  radiated 
ftrystallization. 
Lustre  dull,  or  like  that  of  chalk.     Color  white. 

Oomp. — A  carbonate  of  yttria^  according  to  Svanberg  and  Tenger,  but  no  analysia  has  been 
published. 

P3rr.,  etc. — In  the  dosed  tabe  yields  a  considerable  amount  of  water  (Brush).  Bflbrreaoef 
with  adds. 

Obs. — Occurs  as  a  thin  coatmg  on  gadolicite  at  Ytterby,  and  is  evidently  a  result  of  Us  altar- 
ation. 


747.  ZARATTTB.  Hydrate  of  ITidcel  (fr.  Texas,  P&)  SilUmm^  Jr^  Am.  J.  Scl,  IL  iU.  407, 
1847;  Emerald  Nidcel  id,  ib.,  vl  248,  1848.  Nidcel  Smaragd  Germ.;  Texaait  Kmmif^  UbL, 
1863.  Carbonate  hidratado  de  Klquel  (ft.  Spain)  A.  Cascures^  A.  M.  Aldbar  in  Min.  Eevisti 
of  Madrid,  304, 1860;  Zaratita  Quarea^  ib.,  176,  March,  1851.    Zamtit  vmmg  orOwgr, 

Incrusting ;  often  small  stalactitic  or  minute  mammiUary ;  sometimef 
appearing  prismatic  with  rounded  summits.    Also  massive,  compact. 
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H.=s8— 3'25.  G.=2-67 — 2-693.  Lustre  vitreous.  Color  emerald-greeo. 
kreak  paler.    Transparent— translucent.     Brittle. 

Oomp.— ]^iC+2  fri{|[+4  l^=Oarbomo  add  11*7,  ozyd  of  nickel  69*4^  water  28'9=10a  Mag^ 
leaia  soems  to  replace  at  times  part  of  the  oxyd  of  nidcel,  and,  correspondinglj,  the  oolor  becomef 
laler;  the  mineral  at  Texas  thus  graduates  toward  pennite,  which  has  the  same  ooncKeticmaij 
ispect  as  much  of  the  caratite. 

Analyses:  1,  B.  SiUiman,  Jr.  (L  a) ;  2,  Smith  and  Brush  (ib.,  xri.  52) : 

C  Si  fi 

1.  Texas,  FtL  11*69        68-81        29-60=100  SQliman. 

2.  «*  11-63        56  82        29  87,  Mg  1*68=100  8  A  B. 

Pyr.,  0to.— In  the  dosed  tube  yields  water  and  carbonic  add,  and  leaves  a  grayish-blade  ma^ 
letic  residue.  B.B.  invisible.  With  borax  in  OJ*.  gives  a  bead  violet  while  hot  and  reddish-browo 
m  coding;  in  RF.  the  bead  becomes  gray  and  opaque  from  reduced  nickeL  Dissdvee  easi^ 
vith  effervescence  in  heated  dilute  muriatic  add. 

Oba.— Occurs  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine;  also  at 
Swinaness  in  Unst,  Shetland. 

Also  in  Spain,  near  Gape  Hortegal  in  Galida,  where  it  occurs  as  an  incrustation  on  a  magnetite 
n  which  there  is  some  sulphid  of  niokd;  it  is  in  dear  emerald-green,  vitreous  crusts,  son^ 
imes  transparent,  and  also  in  stalactites.  It  proved  to  be  a  hydrated  carbonate  of  nidcd  with  a 
ittle  carbonate  of  magnesia. 

Named  after  Son.  Zarate  of  Spain.    Oasares's  name  antedates  that  of  Eenngott 

748.  RSamfaTONITB.    J,  a  SoatK,  Am.  J.  ScL,  IL  xiv.  48,  1852. 

A  rose-colored  incmstation^  softy  and  earthy ;  opaqne.  Streak  pale  roee- 
cjolored. 

Oomp. — A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascertained.  Dissolves  in 
muriatic  add  with  a  slight  effervescence^  making  a  green  solution,  the  oolor  due  to  iron.  Cobalt 
reaction  with  borax. 

OlMk—Occurs  as  a  coating  on  thm  veins  of  serpentine,  which  traverse  hornblende  and  epidote^ 
it  a  copper  mine  near  Finksburg^  Garrdl  Co.,  llaryland. 

149.  HTDROZINOrTZI.  Calamine  SmWuan,  FhiL  Trans.,  12, 1803.  Zinkblfithe  JTorst,  TabelL, 
70,  99,  18u8.  Hydro-carbonate  of  Zina  Earthy  Calamine.  Zinoonise  Atfd,  Tr.,  ii.  357,  1833. 
Zino-Bloom.  Hydroslnkit  Kamg^  Mh^  1853.  ICarionite  EUkrhoni,  0.  Bep.  Arkansas,  158, 
1858. 

Massive,  earthy  or  compact.  As  incrustations,  the  cmsts  sometixnes 
concentric  and  agate-like.    At  times  reniform,  pisolitic,  stalactitic. 

H.=2-2-6.  G.=3-58— 3-8.  Lustre  dull.  Oolor  pure  white,  grayish 
^r  yellowish.    Streak  shining.    Usually  earthy  or  chalk-like, 

Comp.— In  pMi  2nC+2  2n£[=0arbonlc  add  IS'6,  oxyd  of  sbc  76*8,  water  11*1  =  100. 
Smithsou's  analysis  gives  1  £[  additdonaL  For  anal  %  10, 1 1,  the  0.  ratio  for  2n,  C,  £[=13  :  5  :  9 ; 
«rhenoe5  2n0rf-8  2n^+l^,  Goebel=Garbonic  acid  15*3,  oxyd  of  zinc  7.V4,  water  11*3=100 
rhe  analyses  of  Sullivan  (Kos.  11,  12,  13)  give  the  formula  3  2nC+5  2n]^=0arbonicadd  15*2. 
utyd  of  sine  745,  water  10*3=100,  which  agrees  very  well  with  several  of  the  other  analyses 

Analyses :  1,  Smithson  (L  a,  the  specimen  a  white  chalky  incrustation) ;  2,  3,  Karsten  (Syst  d 
Met,iv.  429);  4,  Reichert  (Bamm.  Min.  Gh.,  239);  5,  Schnabel  (Pogg.,  cv.  144);  6-8,  Braan 
Petersen,  and  Yoit  (Ann.  Ch.  Pharm.,  cvilL  48);  9,  Koch  (Bamm.  Min.  Ch.,  239);  10,  Terrefl  (0 
K.,  xliz.  658) ;  U-IS,  Sullivan  (Dublin  Q.  J.  Set,  ii  135);  14^  Bonnet  (B.  H.  Z^;^  xziL  154);  1» 
A.  Qoebel  (BulL  Ac.  St.  Pet,  v.  407) ;  16»  Elderhorst  (L  a): 


0         2n         ft 
1.  Bldbeig  18-6        71-4        16*1=100  Smithson. 

2       ^  U-79      72-75      12*26=99-79  SarstSll. 
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8.  Baibel 

U-T4 

12-84 

4.  HoUanfhol 

16-26 

71-69 

ft.  Bamsbeck 

12-80 

64-04 

6.  Bantaader 

14-32 

73-83 

7. 

16-1 

73-1 

8.        " 

13*82 

7478 

».        •• 

13-60 

74-46 

10.         " 

1406 

72-72 

11.         " 

16-07 

74-76 

12.         " 

16-02 

74-87 

18.         " 

16-13 

74-84 

1^  Gmpnsooa 

16-01 

73-88 

16.  Taft^  Persia 

(1)  16-n 

73-36 

16.  Arkansas 

1601 

73-26 

&      a. 

12-30=99-88  Earsten. 

11-90=99-74  Eeicshert 

16-61,  Oa  0-62,  Cu  062,  £1, 9e,  and  insoL  6-86=:9a*4ft  A 

11-87=100-02  Braun;  ^.=8-262. 

11-8=100  P.  A  V. 

11-46=100  P.  A  V. 

12-04=100  Koch. 

13-23=100  Terrefl. 

1017=100  SuUiTan. 

11  11=100  SuUlvan. 

10-63=100  SuUiTan. 

1111  =  100  Bonnet 

1113=99-66  GoebeL 

11-81= 100-08  Elderhorst 

The  oompact  mmeral  loses  2*04  p.  a  of  water  and  carbonic  add  on  heating  to  180*  OL^  tnd  14-43 
pi.  a  more  on  heating  for  6  h.  to  160**  to  180''  a  (SolliTan). 

Schdnichen  describes  (B.  U.  Ztg.,  zxiL  164)  a  snow-white,  massive,  snbtranslncent  matorial 
Apom  near  La  Nestoea  in  Guipuzcoa,  Spain,  which  contained  Si  31*60,  Si  26-43—20*27,  2q  21*88 
—28*46,  £[  18-82—19-66.    It  is  probably  a  mixture  of  hjdrozincite  and  kaolinite. 

Pyr.,  etc. — In  the  closed  tulM  jrields  water;  in  other  respects  resembles  smiihsonite. 

Om.— Occurs  at  most  mines  of  zinc^  and  is  a  result  of  the  alteration  of  the  other  ofes  of  this 
metaL 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Santander,  in  l^Mun, 
along  with  calamine,  smithsonite,  and  blende,  covering  the  floor  of  an  extensive  cavern  to  a  depth 
of  a  yard  and  a  half^  and  hanging  in  dazzling  white  branching  stalactites  from  the  roof;  part  is 
3oncretionary,  pisolitic,  nodular;  it  is  intimately  mixed  with  silicate  of  zinc^  and  is  psendomor- 
^ous  after  it;  and  opial-like  masses  of  silicate  and  hydrous  carbonate  are  common,  formed  by 
the  falling  of  drops  of  water  holding  the  sib'cate  in  solution. 

Also  occurs  in  the  neighboring  province  of  Gulpuzcoa,  Spain,  near  La  Kestosa,  at  the  mines  of 
Las  Nieves  and  La  Augustina;  at  Bleiberg  and  Baibel  in  Gariuthia;  near  Beimsbedc,  in  West- 
phalia; in  HoUenthal,  on  the  Zugspitze  in  Bavaria;  at  Taft  in  the  province  of  Jesd  in  Persia. 

In  the  U  States,  at  Friedensville,  Pa. :  at  Linden,  in  Wisconsin,  as  a  ooncretionaiy  fibrous 
white  crust  on  smithsonite;  in  Marion  Co.,  Arkansas  (morioTiite),  m  conoentric  and  contorted 
lamin»  and  botiyoidal  crusts. 

Beudant's  name  gineonisef  fVom  zinc  and  k6vis^  powder,  has  priority,  but  is  too  badly  formed  to 
be  retained. 

Artl£ — ^Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carboDates  of 
the  alkalies.  The  white  substance  formed  on  zmc,  when  maiatened  and  exposed  to  the  air,  is  a 
related  compound,  containing,  aooording  to  Bonsdorfl^  0  14-19,  2n  71*26,  £[  14*66=100,  agraeing 
with  Smithabn's  analysis  above. 


760.  AURIOHAIiClTU.  Calamine  verditre  (containing  "une  bonne  quantity  do  ooivre'i 
Mine  de  Laiton  [=Brass-ore],  PoMi,  Aper^n  d.  Mines  en  Sib^e,  in  J.  de  Fhyai,  tttjiI  81, 
1788.  Mine  de  Laiton  de  Pise  en  Toscane^  Aurichaleum  of  the  ancients?.  Sags,  J.  de  Fhya, 
zxzviii.  166,  1791.  Messingbliithe  Oerm.  Aorichaldt  BSttger,  Pogg.,  zlviiL  495,  1839. 
Buratite  Dde8$e,  Ann.  Oh.  Phys.,  m.  zviiL  478,  1846.    Orichalcit  Cfloeker,  BpL,  280,  1847. 

In  acicnlar  crystals  foiming  drusj  incrustations ;  also  colimmar,  diver- 
gent ;  plumose ;  granular ;  also  laminated. 

H.=2.  Lustre  pearly.  Color  pale  green,  verdigris-green;  sometimes 
sky-blue.     Streak  pale  greenish  or  bluisn.    Translucent. 

Oomp.,  Var« — A  cuprous  hydrozindte.  For  the  original  aurichaldte,  0.  ratio  for  On,  2n,  0, 
fi=2:8:4:8.  2  0uC+8£i£[,  Bdtfcger;  or  22nC+3(0u,2n)^=0Brbonioacid  16%  ooyd 
Of  copper  29*2,  oxyd  of  zhio  44*7,  water  9*9= 100. 

For  buraiUef  or  the  so-called  lime-aurichaldte,  according  to  Delesse,  ft  0+Kl6r,  in  whidi  B= 
Cu,  2d,  da,  in  the  ratio  10  :  14  :  1  in  the  Chessy  mineral,  and  7  :  8  :  3  in  the  Altai  Bnt  tbt 
lime  is  probably  from  mixed  caldte,  as  suggested  by  Berzelius;  and,  this  removed,  the  fonnula 
Is  that  above  given,  as  shown  by  Risse. 

A  Santander  variety,  aniJyzed  by  Bisse,  containing  much  loss  copper  (anal  G^  7^  ^iftirds  tlii 
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ftnauk  (Oii»  2n)  C+3  2n  fi,  with  Cu  to  2ii  in  tha  first  member  m  S  :  1,  the  0.  ratio  for  Coi 
2ii,  C,  ^  being  3:9:8:8. 

Analyses:  1,  2,  Bottger  (1-  o.);  8,  Gonnel  (Ed.  K.  FhiL  J.,  zIt.  36);  4^  6,  Delesse  (L  c);  6.  V 
H.  Blase  (Yerh.  nat.  Yer.  Bonn,  96, 1866): 


1.  Altai,  AvHdiak, 
2       **  *' 

s!  Ifatlock,  " 

4L  Altid,  .Btro^tttf 

6.  Ghessj,    ** 

d.  Santander 


C  fi       Ou       2n  Ca 

16*06      9*96  2819  46*84  =10006 Bottger. 

16-08      9*93  28-86  46*62  =99*99  Bottger. 

.     27-6  32-6  42-6        «r.  =:  102*6  OonneL 

21*46     2946  82*02  8*62=100  Delesse. 

19*88     2900  4119  216 =99*86  Delesse. 


14-08     10-80     18-41     56-29 


24  69 


1-86=100*44  Risse. 


16-03    66*82    — ^igangne  1-69=99-23  Bisse. 


Pyr.,  «to.— Tn  the  closed  tabe  blackens,  and  yields  water.  B.B.  inflisible;  colors  the  flame 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  ozyd  of  zino^  yeUow  while  hot  and  white 
on  oozing;  moistened  with  cobalt  solution  and  heated  in  O.F.  the  coating  becomes  green ;  the 
ftised  mass  remoTegjl  from  ttie  coal  and  triturated  in  a  mortar  affords  minute  globules  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  in  acids  with  effervescence. 

Oba<— Aurichalclte  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  associated 
with  calcite  and  Umonite,  sometimes  forming  a  drusy  covering  upon  these  minerals ;  at  Matlock, 
in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  lustre ;  at  Boughten-Gill,  in 
Cumberland;  Leadhills,  Scotland;  dnc  mines  of  the  province  of  Santander,  Spain.  In  the  U. 
States,  at  Lancaster,  Pa.  (Taylor,  Am.  J.  Sci.,  XL  zz.  412). 

The  bnratite  comes  from  Loktefbkoi;  Ghessy,  near  Lyons;  Framont,  Tyrol;  Betzbanya,  in 
Hungary,  in  microscopic  rhombic  or  rhombohedral  tables,  and  also  oblong  rectangular  forms  (a 
mineral  lately  proved  to  be  caldferous) ;  Campiglia  in  Tuscany. 

The  mineral  aurichaldte  was  first  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (L  a),  and  called  Brass  ore  (Mine  de  Laiton)^  *' because,"  as  he  says,  "the  compound  of 
oopper  and  sine  is  here  made  by  nature. *"  Among  the  brass  or  copper  ores  of  the  ancients, 
auriehalcum  was  reputed  the  best  (Pliny,  zxziii.  2) ;  and  Sage  was  thence  led  to  suggest  (I « 
1791)  that  the  cupriferous  ccUamiM  (which  afforded,  as  he  showed  by  experiment,  the  best  ot 
brass,  without  the  addition  of  either  copper  or  zinc)  might  be  the  ancient  aurichakum.  As  the 
ore  is  a  scarce  one,  this  is  not  at  all  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
species.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  auficAoIctim 
by  Virgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  aurichaleum  is  regarded  by  some  good  authorities  as  derived  from  ^opttx'^XMQt 
(=:mounkun  brass) ;  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it  orichaicuan.  But  others 
regard  it  as  a  hybrid  word  (from  the  Latin  au/ruTOf  goUL^  and  x^^'^^^i  Irass  or  bronw),  and  the  o  of 
the  poets  as  an  example  of  the  admissible  change  in  Latin  of  ott  to  0.  Glocker,  in  view  of  the 
first  of  these  derivations,  changes  aurichaldte  to  orichaicUe;  but,  whatever  the  derivation,  as  the 
use  of  amrichalcum  dates  from  before  Pliny's  time,  we  modems  may  as  well  let  it  stand  witliout 
aorrection. 

760A.  ZDfKACUiOTB  Breiih^  B.  H.  Zto.,  1862,  101.  A  blue  mineral  in  small  ciystals,  having 
11. =3-49,  from  the  Sierra  Ahnagrera  in  Spain.  Heated,  it  affords  a  little  water,  with  the  reactions 
of  oopper  and  zina  According  to  Plattner,  it  consists  of  sulphate  of  zmc^  carbonate  of  copper, 
uid  some  water.  » 


761.  MAIiAOHira.  XftwnKSXXa  pt  Thsophr^  Dioscor^  eta  "^svShi  Litdp«y6os  [False  Emerald 
of  Cfopper  Mines]  pt,  Thsophr,  GhrysocoUa,  Moloohites,  pt,  Flm^  Agric  Berggrun,  Cfemk 
Molochit,  Af/ric^  Interpr.,  1646.  ^rugo  native,  Viride  montanum  pt,  Koppaigron,  BiLrggront 
pt,  Mslachit,  Wall,  Min.,  278,  279,  1747.  Ouivre  carbonate  vert  L'AM  Ibntana,  J.  de  Phys.,  il 
609,  1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate  of  Oopper;  Qreen 
Malachite ;  Mountain  Oreen  pt    BerggrOn  pt  Cferm,    Atlasen  [fib.  var.]  CfsrnL 
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22',  Zeph.  obB. ;  f4  A  J-t,  reent  in  twin,  168^  20'— 86',  Lfuag  obe.  Com 
mon  form,  f.  611 ;  also  same  with  other  terminal  planes ;  also  with  i4 
wanting;  also  with  i-i^  t4  very  large,  making  a  rectangoLar  priam ;  also 
with  the  vertical  prism  very  short,  as  in  f.  612.  Crystals  rarely  simple. 
Twins :  composition-face  t-i,  f.  611 ;  the  reentering  angle  varying  with  the 
terminating  planes ;  often  penetration  twins,  as  in  f  612,  in  which  the  upper 
and  lower  halves  in  front  are  continued  respectively  in  the  lower  and  upper 
halves  behind,  as  illustrated  in  f.  612a,  a  clinodiagonal  vertical  section  of 
612 ;  also  under  the  terminal  planes  of  611  in  613.   Cleavage :  basal,  highl} 


eii 


612 


«^ 


612a 


UrVJ 


perfect ;  clinodiagonal  less  distinct.  Usually  massive  or  incrusting,  with 
surface  tuberose,  botryoidal,  or  stalactitic,  and  structure  divergent ;  often 
delicately  compact  fibrous,  and  banded  in  color ;  frequently  granular  or 
earthy. 

n.=3*5— 4.  G.=3-7— 4*01.  Lustre  of  crystals  adamantine,  inclining 
to  vitreous ;  of  fibrous  varieties  more  or  less  silky ;  often  dull  and  earthy. 
Color  bridbt  green.  Streak  paler  green.  Ti'anslucent — ^subtranslucent — 
opaque.    Fracture  subconchoidal,  uneven. 

Ck>mp.--6u*C+d=0u  C  +  Oufi==(Wbonioacid  19*9,  protaxyd of  oopper 71*9,  water  8-2==10iL 
Analyses:  1,  Klaproth  (Beitr.,  li.  287,  1797);  2,  Yauquelin  (Ann.  da  Hus^  xz.  1);  3,  FhOliM  (J. 
BQ7al  Inst,  it.  276);  4^  J.  L.  Smith  (Am.  J.  ScL,  XL  xx.  249): 

fi 

11-5=100  Klaproth. 
8-76=100-10  Vauquelin. 
9-3=100  Phillipe. 
9-02,  Pe  012=99-69  Smith. 

Fontana,  the  first  analyst  of  the  species,  obtained  (L  a)  C  19*i,  tL  5*6,  leaving  75  pi  a  for  tlis 
oopper.  Other  analyses :  ores  from  the  Urals  and  Finland,  by  A.  B  Kordenskiold  (Act  8oa  So. 
Fenn.,  iy.  607);  Ural,  by  Stmye  (Yerh.  Ges.  St  Petersb^  1850-51,  103). 

Pyr.,  etc. — In  the  closed  tube  blackens  and  yields  water.  B.B.  (Uses  at  2,  coloring  the  flame 
emerald-green ;  on  charcoal  is  reduced  to  metallic  copper ;  with  ^e  fluxes  reacts  like  mdaconifte. 
Soluble  in  acids  with  effervescence. 

Obs. — Green  malachite  accompanies  other  ores  of  oopper.  Perfect  crystals  are  quite  me 
Occurs  abundantly  in  the  Urals ;  at  Chessy  in  France,  in  the  old  mine  at  Sandlodge,  in  Shetiand 
Kt  Sohwatz  in  the  Tyrol;  in  Oomwall  and  in  Oumberland,  Bngland;  Sandlod^  oopper  mzs^ 
Scotland ;  limerick,  Waterford,  and  elsewhere,  Ireland ;  at  Grimberg,  near  Siegen,  in  Qenna^y. 
At  the  oopper  mines  of  Nischne  Tagilsk,  belonging  to  K.  Demidofl^  a  bed  of  malacliite  was  opened 
which  yielded  many  tons  of  malachite;  one  mass  measured  at  top  9  by  18  ft ;  and  the  portka 
ttnoovered  oontained  at  least  half  a  million  pounds  of  pure  malachite.  Also  in  handsome  maaw 
§X  BembOi  on  the  west  ooast  of  Alkica  *  with  the  oopper  ores  of  Cuba;  QlU  ;  Australia. 


0 

Cu 

1.  Tuijinsk^  Ural 

2.  Chessy- 

3.  " 

4  Phenixville 

18-0 
21-25 
18-5 
19-09 

70-5 
7010 
72*2 
71-46 
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Oooon  in  C&tm^  at  Cbwhirew  I&  K.  Jertey,  at  Schajler's  mines,  and  atOl  better  at  New  BrQn» 
wick.  In  Fenn9ylvani€tf  in  the  Blue  lUdge,  near  Kicholson's  Gap ;  near  ^organtown,  Berka 
Ooontj;  at  Ooniwall,  Lebanon  do,  in  good  apedmena;  at  the  Perkiomen  and  PbenizTille  lead 
mines.  In  Ma/fyland^  between  Taneytown  and  Newmarket,  B.  of  the  Monocacy;  in  the  Catoctin 
Mta.  In  Wisoanein,  at  the  copper  mines  of  Mineral  Point,  and  elsewhere.  In  (MiformOf  at  Hughes's 
mine,  in  CalaToras  Co. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses  is  cut  into  tables,  snuff- 
boxes, Tasea,  eta 

Named  from  /«iAa;^^  mallawg,  in  allusion  to  the  green  color. 

Recent  papers  on  cryst.,  t.  Lang,  Phil  Mag.,  IV.  zxr.  432,  zzyiii.  503  ;  t.  ZepharoTich,  Ber. 
Ak.  Wien,  \l  112 ;  HessenbeiK  Min.  Not,  Nos.  ilL  yL  ril 

T51A.  Mtsobiv.  Massive.  G.=2'62.  Soft  Oolor  blackish-brown,  when  pure;  usually  green 
or  red,  from  mixture  with  malachite  and  red  oxyd  of  iron.    Fracture  conehoidaL 

Gbmp.— According  to  Thomson  (Mm.,  i.  601,  1836^  Carbonic  add  16*70,  oxyd  of  copper  60*75, 
■esquioxyd  of  iron  (mechanically  mixed)  19*60,  silica  2*1 0,  loss  0*95.  Giyes  no  water  in  a  glass  tube. 
Occurs  at  Mysore,  in  Hindostan.  Although  stated  to  be  anhydrous,  it  may  be  an  impure  mala- 
ohite. 

Y51B.  Ldo-Malaohiti  (Kalk-maladiit  Zincken,  B.  H.  Ztgn  i.  1842).  Massive,  reniform,  botiy- 
€idal;  structure  fibrous  and  foliated.    EL=2'5.    Lustre  silky.    Golor  yerdigris-green. 

From  Zinoken's  trials  it  is  a  hydrous  carbonate  of  copper,  witii  some  carbonate  and  sulphate 
of  lime  and  iron.    From  Lauterberg  in  the  Han. 

762.  AZURITB.  Geruleum,  Lapis  armenius  pt,  Plin^  xxxiil  57.  GBnileum,  Cftmu  Lasur, 
Beiglasnr  pt,  Agric^  217,  etc.  Eoppar-Lazur,  Ouprum  lazureum,  (}8Bruleum  montanum,  TFoflLf 
Min.,  280,  1747.  Bleu  da  montagne,  (3uiyre  azur^  Fr.  Trl  Wall,  L  506,  1753.  Kupferkisur 
Wem.  Bergblau  Cferm.  AM  IbrUana^  J.  de  Phys.,  il  1778  (with  anaL  making  it  a  carbon- 
ate). Blue  Oarbonate  of  Copper,  Blue  malachite.  Chessy  Copper.  Azure  Copper  Ore.  Cuiyre 
oarbonat^  bleu  JF^r.  Azurite  Beud^  Tr.,  417, 1824.  Lasur  Baid.,  Handb.,  508,  1845.  Caiessy- 
V^RAM,  Min.,  594|  1852.    Lasurit  v.  JCobeO,  lafehi,  32,  1858. 

MonocUnic.  (7=87^  39' ;  I A  7=99°  32',  O  A  14=138°  41' ;  a  :  J  :  c= 
1-089  :  1  : 1-181.  Observed  planes :  O ;  vertical,  /,  t-i,  i-i,  i-2^  i-f ;  i-i^ 
dinodomes,  ^,  f4,  |-l,  i4,  |4, 14,  |4,  2-i,  34 ;  hemidomes,  1-*,  2-i,  -^ 
-1-i,  -24 ;  hemioctahedral,  f  1,  2,  -1,  -2 ;  2-2,  4-4 ;  |-i,  f  i,  f  i,  4-i,  -2-4, 
-^i  ;  f-i.     O  usuallj  striated  parallel  with  the  clinodiagonal. 

O  A  7=91°  48'  U  A  i-i=115°  86'  w* 

O  A  i-*=92  21  14  A  1-i,  ba8.,=82  38 

OAl-t=132  43  24  A  24,    «    =120  46 

O  A  1=125  8  i.2  A  i-2=134  8 

O  A  2=108  86  i^A  ^=121  10 

0  A  -1=127  28  irft  A  i-i=118  60 

1  A  1,  front,=116  7  i4A  2^=168  81 
^1  A  -1,  ''  =118  16  i4A  7=139  46 
i-i  A  1^=134  56 

Oleavage :  24  rather  perfect ;  i4  less  distinct ;  7  in  traces.  Also  massive, 
and  presenting  imitative  shapes,  having  a  columnar  composition ;  also  dolJ 
and  earthy. 

H.=3-5--4-25.  G.=8-5— 8-881.  Lustre  vitreous,  almost  adamantine. 
Color  various  shades  of  azure-blue,  passing  into  berlin-blue.  Streak  blue^ 
lighter  tliau  the  color.  Transparent — subtnmslucent.  Fracture  conchoidal. 
Brittle. 

Oomp.— 2  Ou  C-hCq  fi=Oaibonio  add  25-6L  o^d  of  oopper  G9*2,  water  5*2=:  100.  Analjaes 
1,  Klaproth  (fieitr.,  ir.  81, 1807);  2,  Fhillipa  (J.  Boj.  InstltntioD,  iv.  276):  8,  Vauqnelin  (Ann.  di 
UwL,  xz.  1)!  4|  J.  L.  Smith  (Am.  J.  Bd.,  U.  zz.  250); 
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0 

Oa 

ft 

1.  Tuiiiiuk 

2.  0he887 

3.  " 

4.  PhenlxriUe 

24 

26-46 
260 
24-98 

10 

69*06 
68-6 
69-41 

6-100  EImwoOl 
6-46=100  Phillips. 
6-6  yanquelin. 
6-84=100*23  SmiUL 

AbM  IVmtaiia  obtained  (I.  a)  0  81-42,  da  68-673,  wiih  only  1007  of  water.  ^ 

Pyr^  etc.— Same  as  in  malachite. 

OlMk— Occurs  in  splendid  ciystaUizations  at  Ohessj,  near  Lyons,  whence  it  deriTed  the  naM 
Chtssy  Copper.  Also  in  fine  crystals  in  Siberia ;  at  Moldawa  in  the  Bannat;  at  Wheal  Ballei^ 
near  Bedrath  in  Cornwall;  also  in  BeTonshh^  and  Derbyshire,  England;  in  small  qnantiUesil 
Alston-Moor  and  Wanlockhead,  etc. ;  at  Porto  Oabello,  8.  A. 

Occurs  in  Fenn.^  at  the  Perkiomen  lead  mine,  in  indifferent  specimens,  associated  with  gale* 
nite,  blende,  and  cerussite;  at  Phenixville,  in  crystals;  at  Cornwall,  in  crystals  on  red  shale; 
near  Nicholson's  Gap^  in  the  Blue  Bidge.  In  K,  York,  near  Shig  Sing.  In  If.  Jersey^  near  Neif 
Bmnswick.  In  Wkeon$mf  at  the  old  copper  diggings  near  Mineral  Pohit,  in  good  crystals ;  also 
at  the  Bracken  mine,  in  small  but  fine  oystals.  In  Co^omia,  CaJareras  Co.,  at  Hughes's  mine^ 
biciystals. 

When  abundant,  asurlte  is  a  yaluable  ore  of  copper.  When  ground  to  an  impalpable  powder, 
it  forms  a  blue  paint  of  a  bright  tint ;  but  it  ia  of  little  value  as  a  pigment,  on  aooount  of  its  Ha* 
bility  to  turn  green. 

Alt.— Acurite  occurs  altered  to  malachite  through  the  addition  of  carbonic  add. 

762A.  AxLJLSm  BreUh^  B.  H.  Ztg.,  xziy.  310,  1866.  A  carbonate  of  copper  from  GhaSardDola 
OhUi,  containing  chlorine.  It  much  resembles  atacamite.  It  is  coarse  or  fine  columnar,  ?nUi 
H.=8— 4;  G.= 8-889— 3*869;  lustre  yitreous  to  silky;  color  between  celandine  and  emisnU* 
green,  nearer  the  first;  streak  yerdigris-green.    T.  Erhard  obtained  for  it  (L  a): 

C 16-48        On  7018        fi  9-80        014-14        gangue  0-70=100*80, 

whence  he  deriyes  the  formula  7(Cu'C+£0+OaC&+3£r,  equivalent  to  7  of  maladiitB,  1  of  a 
hydrous  ohlorid  of  copper. 

According  to  this  formula  the  mineral  consists  of  14  {)u,  10  £[,  1  On  OL  If  now  the  Cad ii 
from  mixed  atacamite,  it  is  combined  with  3  Ou  &  The  remainder,  1 1  Cu,  7  C,  7  ^,  oorrospoDda 
ezceptmg  an  exce.S8  of  water,  very  nearly  to  the  composition  of  aaurite ;  1 1  Ou,  7^  C,  Sf  ^  wouki 
be  precisely  azurite.  Atlasite  may,  therefore,  be  a  mixture  of  about  8i  parts  of  azurlte  with  1 
part  of  atacamite. 

763.  BISMUrrrB.    Bismntlt  BreUK.,  Pogg.,  liiL  627,  1841.    Ex>h]en8anre8  Wismuthooiyd, 
Wismuthspath,  Cfcrm.    Bismuthite.    Carbonate  of  Bismuth. 

In  implanted  acicniar  crystallizations  (psendomorphons) ;  also  incrusting 
or  amorphous ;  pulverulent. 

H.=4— 45 ;  3-5,  specimens  that  have  lost  their  lustre ;  earthy,  1'5. 
G.=6-86— 6-909,  Breith. ;  7-67,  from  South  Carolina,  Kammelsberg.  Lus- 
tre vitreous  when  pure;  sometimes  dull.  Color  white,  mountain-green, 
and  dirty  siskin-green ;  occasionally  straw-yellow  and  yellowish-gray. 
Streak  greenish-gray  to  colorless.    Suotranslucent — opaque.    Brittle. 

Oomp.— According  to  Plattner's  ezamhiations  (Pogg^  liii  727X  it  is  a  carbonate  of  bismuth, 
eontaining  some  iron  and  copper  (perhaps  a  carbonate  of  eaohX  and  also  sulphuric  add. 

fiammelsberg  examined  specimens  from  South  Carolina,  probably  of  this  species,  and  obtained 
the  formula  3  (Bi  C+fl)  +  81^  (=Bi*  O»a*)=0xyd  of  bismuth  90*1,  carbonic  add  6*4.  waW 
8*6=100.  Analyses:  1,  Bammelsberg  ^ogg.,  Ixzvi.  664,  1849);  2,  8,  Oenth (Am.  J.  Sd,  II 
cdiL427): 

0  Bl  fl 

1.  Ohesteifleld Dist    6-56       9000       3-44=100 Bamm. 

2.  "  "       7-04        89-06        8-91=100  Gtenth. 

3.  •*  **       7-30        87-67        6-03=100  Genth. 

Pyr.,  etc.— In  the  dosed  tube  decrei^tates  and  gives  off  water.  B.B.  fuses  readflj,  and  ci 
durooal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  ozyd  of  Uamuth.    JD^idnt  a 
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Attric  add,  with  dight  efferveaoenoe.    I>i8a<dTe8  in  mnriatSo  add,  affording  a  deep  yeUow  8oln 
tion. 

Oba. — ^Biamotite  oocun  at  Sdhneebei^  and  Johanngeorgenatadti  with  native  biBmnth,  and  neat 
ffiraofaberg  in  Bussian  Voigtland,  with  brown  iron  ore,  native  bismuth,  and  bism  ithinite ;  at 
JoadiimBthal ;  near  Baden ;  also  in  the  gold  district  of  Oheaterfleld,  8.  0.,  at  Brewer's  mine,  in 
porous  yellowish  masses,  sometimes  reddish  firom  ozyd  of  iron ;  surfooe  of  fractuie  white  and 
vitreous,  resembling  somewhat  calamine ;  in  Gaston  Co.,  N.  0^  in  jellowish-whito  concretions. 

7  53 A.  With  the  bismutite  of  Joachimsthal  occurs  another  bismuth  carbonate,  in  thin  longish 
Grystals,  vitreous,  siskin-green  to  clove-brown,  translucent  It  contains,  according  to  Lindacker 
(Yogi's  Min.  Joach.,  168),  ozyd  of  bismuth,  carbonlo  add,  water,  silica:  effervesces  with  add» 
and  B.B.  gives  bismuth  reactions. 

764i  ZJEBiaiTE.    J.  L.  Smithy  Am.  J.  8kn.,  n.  v.  836,  1848,  and  zi.  259.    Uran-Kalk-Cw 
bonat  Vogl,  Jahrb.  a.  Beicfas.,  iv.  221,  1863. 

In  mammillary  ooncretioDft,  or  thin  coatings ;  deayage  apparent  in  one 
direction. 

H.=:2— 2*5.  Lustre  of  fracture  vitreous.  Color  beautiful  appl&^een. 
Transparent. 

Oomp^-9C4-0a04-20]S=0irbonio  add  IM,  0]^d  of  uranium  86*2,  lime  71,  water  46*6; 
or  2Ca  0+^C  +  36£;  Bamm.,=C  9*02,  ^  89*12,  Ca  7*67,  ]^  44*19=100.  Analysis  by  J.  L. 
Smith  (L  0.) : 

ClO-2  9880        0a8-9  £[46'2 

r.,  etc — ^In  a  matrass  yields  mudi  water  and  becomes  yellowish-gray.  At  redness  it 
ens,  without  flising;  and  on  cooling  retum$  to  an  arange^ed  color.  At  a  higher  heat  it 
blackens,  and  remains  so  on  cooling.  With  borax  it  g^ves  a  yellow  glass  in  the  outer  flame,  and 
ft  green  glass  in  the  hiner.  Dissolves  readily  in  dilute  adds  with  effervescence,  and  affords  a 
yellow  solution,  with  the  reaction  of  uranium  and  lime 

Oba. — Occurs  with  medjidite  on  pitchblende,  near  Adrianople^  Turkey ;  also  at  Johanngeorgen- 
stadt  and  Joachimsthal.  Dr.  Smith  states  that  both  the  lime  and  uranium  of  this  salt  are  derived 
trom  the  pitchblende. 

A  related  mineral  from  Elias  mine^  near  Joachimsthal,  has  been  examined  by  Yogi  and  J.  Lln« 
daeker  (Johrb.  G.  Reichs.,  iv.  221,  1858).  It  occurs  in  scaly  aggregations  on  pitchblende,  has  a 
sLskin-green  color,  and  a  pearly  lustre  on  a  deavage-face ;  subtransparent  to  translucent;  H.=a 
3*5—8.  B.B.  on  charcoal  infbsible ;  with  borax  and  salt  of  phosphorus  the  reaction  of  uranium. 
Dissolves  with  effervescence  in  sulphuric  add,  a  white  deposit  being  thrown  down ;  solution  in 
•olphuric  and  muriatic  adds  green,  in  nitric  acid  yellow. 

Composition,  according  to  J.  Lmdadcer  (L  a),  t  C+Ca  C+6  fi=0  24*18, 1 87*03,  Oa  16*5^  fi 
38-84=  100.    Mean  of  three  analyses : 

0  23-86        tr8711        Ca  15*56        £[23*84=99-87. 

Xhese  carbonates  are  produced  by  the  action  of  carbonated  waters  on  the  sulphates. 

766.  VOaX^ITB.    TJran-Kalk-Kupfer-Oarbonat  Vogl^  Jahrb.,  Q.  Beidia,  iv.  222, 1858.    Yog^t 

Bttid^  lb.,  228. 

In  aggr^ations  of  crystalline  scales.     Scales  rhomboidal  somewhat  like 
gypsum,  with  angles  of  IW  and  80°,  Haii 
liUstre  pearly.    Color  emerald-green  to  bright  grass-green.    Dichroic. 

OoaKp^t  tr 0-h2  0a0+0a*0*-f-14  £[,  lindadcer,  from  his  analysis  (Jahrb.  G.  Beidia,  iv 
222): 

Ct6'41        tr  37*00        da  14*09        Cn  8-40        fi  13*90=  lOa 
Pyr^  iAo^In  «h9  doted  tubs  Uaoksos  and  yieUs  water.    B.B.  in  the  platmum  ftrospt  liiAi 
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■ible,  colon  the  flame  deep  green ;  if  dBolfltened  with  mnriatio  add  ^e  flame  la  momentarily  bfaie 
With  soda  on  charooal  yielda  metallic  copper.    With  borax  in  O.F.  the  bead  is  yellov  while  bc4 
and  reddish-brown  on  cooling;  in  BJf.  green  while  hot  and  dooded  when  cold.    Soluble  inacidi 
with  efrerrescenoe. 
Obs.— From  the  EUas  mine,  near  Joachimstbal,  implanted  on  pitchblende. 


8,  OXALATES. 


966.  WHBWBLUm.    Oxalate  of  Idme  ^.  71  .BhwJbe,  PhlL  Mag.,  m.  xtL  449, 1840.    On 
caldte  Sh^^ard,  Mhi.,  Ill,  1844.    WheweUita  RdbJC,  Ifln.,  633,  1852. 

Monodinic.  C^=72^  41',  I A  7=100^  86',  O  A  14= 
127*^  25';  a  :  J  :  c=l-6745  : 1 : 1-1499.  Observed  planes 
as  in  the  annexed  fignre.  0  A  7=108**  14',  O  A  14= 
109**  28',  0  A  -i=14r  6',  7a  t4=129^  42'.    aeavaga 

Sarallel  with  O ;  less  perfect  parallel  with  7  and  the  lon^r 
iagonal.    All  the  planes  bright  except  /  and  -^-^  which 
are  vertically  strilited.    Twins :  composition-face  1-i. 

H.=2-5— 2-75.  Lnstre  like  that  of  sulphate  of  lead. 
Very  brittle.    Fracture  conchoidal. 

This  spedea,  an  oxalate  of  lime,  was  obaerred  1^  Broolce  tn  ciTStds 
from  a  tenth  to  a  fourth  of  an  inch  broad  on  calc  spar;  the  locally  of  the 
spar  is  not  known. 

The  name  oxaealcUe  propoaed  bj  Shepard  ia  badly  Ibnned,  and  ahonld  yield  to  Brooke  ft 
MOler'a,  after  Prot  Wbewell  of  Cambridge. 


757.  Thisrsohitb  LMg^  Ann.  Oh.  Fharm.,  Izzzvi.  113,  1863.  An  oxalate  of  lime,  oeeurring 
aa  a  grayiah,  warty,  and  aomewbat  opaline  incrustation,  about  a  line  thick,  on  the  marble  of  the 
Parthenon,  Athena.  A  complete  analyaia  haa  not  yet  been  made.  Its  origin  ia  attiibnted  to  tiia 
action  of  some  kind  of  Tegetation  on  the  marUe.  It  ia  probably  identical  with  whewellita. 
Kamed  after  7.  y.  Thieradi,  the  diaoorerer. 

tb3b  HnMBOLDTIKE  Fkaer  Beain  (Honigateinsanrer  Eiaen  ?)  BniOL,  Ghar.,  7S,  1820.  Hoin- 
ooldtine,  Qxalaaurea  Eiaen,  K  de  lUverOj  Ann.  Oh.  Phys.,  xriiL  207, 1821.  Eiaen-Beein  BreWL, 
aim.  Ann.,  hex.  426,  1828.  OxaUt  BnUlL,  Char.,  18*23.  Humboldtit  LwfiA.,  Handb.,  783, 
1830. 

Ill  capillary  forms;  also  botryoidal  and  in  plates,  or  earthj;  stmctiire 
fibrous  or  compact. 

H.=2.  G.=2-13— 2-489,  Dull  or  slightly  resinous.  Color  yellow. 
Fracture  uneven,  earthy.  Acquires  negative  electricity  by  friction,  when 
insulated. 

OoMr.^2  I'eC+S  fi=:QxaIio  add  42*1,  protoxyd  of  inm  42*1,  n^ter  16'8sl00.  Ana^jfrii  by 
Hamuh  ?ibeTg  (Pogg.,  xItL  283): 

te  41 18  Oxalio  add  42*40  (loas)  16-8T=:100. 

ICanar  1  de  Rivero  dbtainad  (L  ol)  Qxalto  add  46-14|  nd  pratoiyd  of  iron  5S<M,  w'ttk  bo  wataff 
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Bammelslwrg  {Fogg..  M.  631,  1841)  has  oonflnned  his  fonner  snslysis,  and  shown  tLat  the  iron 
Ib  all  protozyd. 

Ptb.,  na— In  the  dosed  tnbe  yields  water,  tarns  black,  and  becomes  magnetia  B.  B.  on  enar 
ooal  is  colored  at  first  black,  bat  later  red,  and  with  the  flaxes  reacts  for  oxyd  of  iron. 

OfiS. — Occars  in  brown  ooal  at  Eolosernk,  near  BiUn,  Bohemia;  at  Gross- Almerode.  in  Hessia, 
and  according  to  T.  S.  Hunt,  at  Kettle  Point,  in  Bosanquet,  Canada,  as  an  iacmstation  on  Uack 
■haka^  sofl^  earth/.  anlphnr-yeUow  (Logan's  Beport,  1860,  1863). 
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VL  HYDROCARBON  COMPOUNDS 


ARRANGEMENT  OF  THE  SPECIEEL 
L  SnCPLB  H7DB00ABB0N8. 


1.  ILlssh-Gab  Baaaa.-'OenenU  formula  0BH«B^.a. 
L  VAFHTHA  GBOUP.— IdqaidB. 

761.  Tbiktuo  Htdbid  64H10  764.  Hbpttuo  Htdbid         6tHi« 

762.  Penttuo  Htdbid  6tHis  766.  Oomio  Htdbid  6tHi« 

763.  Hbztuo  Htdbid  ^sHm  766.  Kovtlio  Htdrid  6fH«t 

Ilieie  «re  also  in  nature  the  gaseons  memben  of  the  series,  6  H4,  or  MABaH-aifl  (Meti^lic 
Hjdrld);  6tH«,  or  Ethtxjo  Htdbid;  6t Ha,  or  Tbittlio Htdbid. 

2.  BETA-NAPHTHA  GBOUP.— Probably  polTmeres  of  the  species  of  the  Naphtha  group  bj  a 
common  multiple ;  boiling  point  7^-^**  higher  than  for  corresponding  species  of  the  Nqlt* 
tha  group. 

767.  n^iHio  769.  nBcHu  771.  n6eHit 

768.  n6»Hii  770.  netHit 

I.  80HEEBEBITE  GBOUP.— SoUd,  or  butter-like,  and  tasteless. 

772.  80HBBBBBIIB  n6H4  773.  Ohbsdutixi  n6iHt 

2.  Bthtlbnb  Sbbdbs  OB  OLBrnraB.— GK8Rmi{>bniMifo6»Hn. 
i.  PITTOLIUK  GBOUP.— liquids. 

774.  DbOATTLBNB  610  Hm  776.  DODBOlTTZaHB  6tflH^ 

776.  EHDBOATTunni  611  Hn  777.  DaoAXBiTiLm  61a  Hm 

I.  PABAFHNE  GBOUP.-EbUds,  waz-^On;  tasteless. 

778.  Ubfbthitb  780.  OlOOBBxn 

779.  HaTOHBITITB  781.  ZlBIBUmUM 

4f»peiuiKaB.— 782.  EuLTiBin  788.  SinuDre  Stobbb  Banv 

8.  (UXPHBRB  SEsajBB.'-CfeMral  fornuiIaemRv^^ 
6.  SIOHTELITE  GB0X7P.— Solid;  without  taste  or  smeQ;  easily  OTStalUiablSfe 

784.  PiaBTBim  n6]oH|«  786.  DDnn 

788.  Habsub  B^hHm  787.  IzoLTn 
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t.  BENZOLE  GBOUF.— LiqnidB. 


788.  Brazou 

e.H. 

791.  OUMOUi 

6tHii 

789.  ToLuoui 

6,H, 

792.  Otmou 

^It  Hi4 

790.  Xtlou 

0tHit 

8.  KONLITB  GfiOCTP.— Solid 

798.  EoHun  ii6«Ht 

6.  Kapbthauh  SsajBB.'-CfmunlJbrnmla  B^B^^it, 

Y94.  NAFHTBALDr  6ioH« 

JpfWMiiXL— 796.  IDBXAIITB. 

IL  OXYGENATED  HYDROOAEBOHB. 

h  OEOCEEITB  GROUP.— Ratio  of  e,  H=l :  2.    Wax-Uko. 

796.  Gboobozb  ettHfttO,  797.  GaoiciBioira  ^MHctCH 

2.  SUOGINITE  GROUP.— Ratio  of  6,  H=5  : 8  to  5  :  8^.    Insoluble  In  aloohd  and  ether. 

[Below,  the  ratio  of  6,  H,  O  is  giyen  for  the  species,  and  for  better  oompariaon  the  eu 
bon  is  made  40,  without  writing  out  a  formula.] 

798.  OOPALECl  40:64:1  802.  Ambsub  40:66:6 

799.  Suoonnn  40 :  64  : 4  803.  Bathyiujib  40 :  68 : 4 

800.  WALOHOwm  40:  64:  H?  804.  ToBBANin  r40: 68:  % 

801.  7  BUOAEAICAKGITB  40 :  66  :  2^ 

I.  XTLORETINITE  GROUP.  —Ratio  of  6,  Hz=5  :  8  to  5  :  8i.     Largelj  soluble  in  ether,  and 
some  spedes  hi  alcohoL  * 

806.  XTLOBSHNm  40 :  64  : 4  806.  LiuooPBiBiii  40 :  67i :  2| 

807.  EaOfiMlXB  40 :  68  :  2^ 

I.  8GLERBTIKITE  GROUP.— Ratio  of  6,  H=:6 :  7.    Insoluble  hi  alcohol  and  ether. 

808.  SoLMumim'ii  40 :  56 :  4 

6.  PYRORETINITE  GROUP.— Ratio  of  6,  H=5  : 7  to  6 :  6^.    Soluble  hi  alcohol  or  ether. 

809.  JiiTLiNOin  (pu  800)      40? :  60 :  4}  811.  RooHUEDBBna  40 :  66 :  6 

810.  PTBOBSTDnra  40 :  66 :  4  812.  Sohlanitb  40 :  62 :  8^ 
810A.  RBUflSmiTB                  40  :  66  :  3                813.  GUTAQinLLIIB  40 :  52 :  6 

6.  BaHo  of  6,  H=5  to  6}  or  less.    Insoluble  hi  alcohol  or  ether. 

814.  IfnaxLBiOinn  40:44:2  815.  Stahbxiti  f40:44:€ 

816.  Abtbbaoozbhitb  40 :  38 :  7^ 

46 
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1.  DTSODILB  GBOUP.— Oontainixig  sulphur  in  plaoe  of  part  of  the  aijg&tL 
817.  TAEKAHrra  40:64:3  818.  Dtbomlb 

Appendix.'Sld.  H1BCIT&  820.  BAODnzNin. 

in.  ACID  OXYGENATED  HYDBOOABBONa 

821.  BUTTVEUJTM  ^t«Hc4  0« 

822.  Giooramura  (Geooeric  add)  6soHm^« 

823.  Bbugkkzbblutb  (Georetinio  add)  Os4  H44  ^t 

824.  SuoonnsLLiTB  (Suodnio  add)  64  H«  04 

826.  BBTQIXLLrnS  'OaiHst^a 

826.  DOPPLBBITB  f  610  Hit  e^ 

827.  MlXiAmffiTiTTB  ^ilHi»04 

IT.  SALTS  OF  OBGANIO  AdDa 

ti28.  If  auin  Xl  B'+ 1 8  fi  6«  e,|e,|^Al+6  aq 

829.  FlOOTITB 

829  A.  Organic  salts  of  iron  Undetermined 

Y.  NITROGENOUS  HYI)BO0ABBON& 
Spedea  nndetermined. 

AfPINDIZ  TO  HTDBOOABBOHa 

830.  AfiPHALTDlC  831.  KnXEAL  OOAL 


The  fomralaa  abore  are  all  written  on  the  new  system.  If  the  number  connected  wflh  HU 
halyed  in  each  oase^  and  the  barred  capitals  are  replaced  bj  common  capitals,  thej  wiU  tfatt  oqb* 
form  to  the  old  sjstem. 

The  native  hydrocarbons  are  very  imperfectly  known.  Most  of  the  kinds  hitherto  reoogniiBd 
in  mineralogy  are  more  analogous  to  rocks  than  minerals.  Amber,  for  example,  instead  of  bdng 
a  spades,  is  a  mixture  of  four  or  more  spedes,  as  Berzelius  long  since  pointed  out,  and  only  two 
of  the  number  have  thus  far  been  inyestigated.  The  presence  of  succinic  add^  one  of  these  two^ 
is  spoken  of  as  an  essential  constituent  and  distinguishing  feature  of  amber:  and  this  it  is ;  but 
only  in  the  way  that  fddspar  is  a  constituent  of  granite.  Petroleum,  Asphaltum,  and  the  Tarious 
kinds  of  mineral  resins  and  wax  are  similar  mixtures,  in  the  light  of  chemistiy,  as  has  been 
shown  by  many  inyestigators.  But  still  the  true  line  of  investigation  is  so  little  appreciated  that 
new  resins  or  asphalts  are  from  time  to  time  brought  forward  as  spodes  in  mineralogy  upon 
characters  that  oidy  prove  them  to  be  mixtures.  And  chemistry,  while  working  toward  a  better 
state  of  this  department  of  mineralogy,  often  fails  in  its  researches  to  distinguish  educts  (native 
mgredients)  from  products. 

The  facts  in  the  case,  and  the  true  idea  of  the  sdence,  sustain  the  course  of  the  author  in  here 
remoYing  amber  fk-om  minoralog^cal  spedes,  and  calling,  not  amber,  but  the  insoluble  resin  which 
constitutes  four-fifths  of  its  mass,  succinite;  and  in  endeavoring  to  apply  the  same  method 
throughout  the  hydrocarbon  section.  Much  more  investigation  is  demanded  before  satisfactory 
results  can  in  all  cases  be  attained.  But  by  pursuing  the  subject  in  the  way  here  recognise^ 
the  section  will  ultimately  become  an  exhibition  of  the  actual  tpecies  of  hydrooarliODS  in  natora 
and  thus  be  elevated  to  tiiie  same  level  with  other  parts  of  the  science. 
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I.  SIMPLE  HTDR00AEB0N8. 
NAPHTHA  AND  BETA-NAPHTHA  GROUPS. 


8n  01  ffiFHTHA.  ASD  Pkbolkuil     N^f^j  Strobo^  ztL  L  g  15,  Vioscor^  L  101  Napht]u^ 

Bitamen  b^aidum  candidum,  Plin^  u.  109,  xxxy.  51.    Kaphtha  flos  bituminia  Agrie.  Qrt  Oaiia 

8abt,  45,  1644.    Liquidom  bitumen,  nunc  Tocatur  Petroleum,  Agrie^  Kat  Fobs.,  222,  164(k 
Brdol,  Bergol,  Steinol,  Cfemk    Mineral  OiL    Keroaene.    Bitume  liquide  J^. 

The  liquids  or  oils  of  the  Naphtha  and  Beta-naphtha  groups  occur  as 
constituents  of  the.  lighter  kinds  o1l  petroleum.  The  other  native  constitu- 
ents, and  the  most  abundant,  are  the  oils  of  the  Ethylene  series  and  the 
Saraflins ;  and  the  proportion  of  ethylenes  increases  with  the  increase  of 
ensity  or  viscidity,  (bee  PrrroLiuM  Qboup,  and  Paraffin,) 
The  general  formula  is  0n  Hta+i,  or  that  of  the  Marsh-gas  series.  The 
specific  gravities,  boiling  points,  and  vapor  densities  increase  with  the 
increase  in  the  atomic  number,  or  the  value  of  n  in  the  above  formula,  as 
shown  in  the  following  table,  which  contains  also  the  percentage  composi- 
iion  : 


teU  TlTBTUO  HtDBZD 

762.  Pknttlio  Htdbu) 
Y63.  HszTUO  Htdbid 
764  Hkpttlio  Hybrid 
76C.  Oonuo  Hn>Bn> 


Kapbtha  Gbovp. 

0 

H 

B<»lingT. 

0. 

YaporDenaity  found 

64H„=82-80 

n-20 

O'O? 

0-600 

2-110 

6»H,,=83-88 

16-67 

80*2 

0-640 

2-538 

6«Hi«=83-72 

16-28 

61-8 

0-676 

8-053 

6tHi.=84-0 

16-0 

90-4 

0-718 

8-547 

e,H|,=84-21 

16-79 

119-5 

0-787 

8-992 

6,H„=:84-88 

15-62 

150-8 

0-756 

4-460 

Bra-Kafbtba  Gbottp. 

Boiling  T.         Q.       Vapor  Deofitj. 


767. 

O.H,. 

8-.9« 

0-611 

768. 

^•Hii 

87-0 

0-645 

2-514 

769. 

0«Hi« 

68-5 

0-689 

8-038 

770. 

^»  Hjt 

98-1 

0-730 

8-551 

771. 

^•Hit 

127-6 

0-752 

3-990 

The  uaoiea  Amytvs  Hydrid^  Oaproylic,  (SnanthyUc^  GagpryKCy  PdarganyUc,  are  often  used  for 
Ihe  above  162  to  766.  Those  in  the  table  are  deriyed  flrom  the  Greek  for  4^  5,  6,  7,  8,  9,  luul 
irere  propnevd  bj  Gerhardt. 

The  coDStltnUon  of  petroleum  has  been  inyeati^ted  by  rarious  chemistSi  among  whom  the 
moflt  prominent  are  Pelouze  and  Oahours  (G.  R.,  Uy.  124,  Irl  505,  IvlL  62),  and  0.  M.  Warren 
(Mem.  Am.  A.C.  Boston,  XL  iz.  z.,  Am.  J.  Sol,  IL  zl.  zlv.  zlvL).  Pelouae  and  Oahours  continue 
tiie  naphtha  series  to  ^i*  H»,,  and  state  evidence  of  the  ezistonce  of  still  higher  members.  But 
Warren  arrived  at  the  oondusion  that  the  naphtha  or  marsh-gas  series  terminates  with  Bt  Ha«| 
and  that  the  oils  of  higher  density  and  atomic  numbers  belong  to  the  ethylene  series  (6.  H«b  ).  More- 
over, Warren  brought  out  the  fact  that  there  was  a  aeamd  naphtha  group,  differing  flrom  the  other  in 
ita  higher  boiling  points—the  Bda^naphiha  group  above.  This  chemist  also  determined  with 
great  ezaoiness  the  boiling  pomta  of  the  two  groups,  end  found  that  in  both  there  was  tha 
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oommon  differenoe  of  about  3U°G.  for  BuooessWe  terms  in  the  series  (or  for  a  differonioo  ol 
€^  Hs) ;  but  tliat  the  boiliug  points  in  the  second  series  were  about  8**  higher  correlatiyelj  tliSB 
those  of  the  1st  series,  as  the  tables  bhow. 

The  specific  gravities  and  vapor  densities  for  761  are  from  Ronalds.  Those  of  the  otherfli 
762  to  772,  are  from  Warren,  excepting  the  vapor  densities  of  762,  763.  The  vapor  density  of 
767  has  not  yet  been  determined.    Warren's  specific  gravities  were  taken  at  0*  C 

Bonalds  has  observed  that  the  gaseous  compounds  of  the  marsh-gas  series  6s  H«  and  ^»  Ht 
^2d  and  3d  terms  in  the  marsh-gas  series)  also  exist  in  connection  with  petroleum.  liarth-ga^ 
itself,  iX\Qfiut  term  in  the  series  6H4,  is  a  very  common  gas  of  coal  beds  and  bituminous  depo9> 
its,  as  well  as  of  modem  marshes. 

Petroleum  passes  by  insensible  gradations  into  pUUupJutU  or  maUha  (viscid  bitumen) ;  and  tbe 
latter  as  insensibly  into  fupfuUi  or  solid  bitumen. 

Petroleum  occurs  in  rocks  or  deposits  of  nearly  all  geological  ages,  from  the  Lower  Silurian  to 
the  present  epoch.  It  is  associated  most  abundantly  with  argUlaoeous  shales  and  sandstones,  but  is 
found  also  permeating  limestone^,  giving  them  a  bituminous  odor,  and  rendering  them  sometimes 
a  considerable  source  of  oil  From  these  oleiferous  shales  and  limestones  the  oil  often  exudes, 
and  appears  floating  on  the  streams  or  lakes  of  the  region,  or  rises  in  oil  springs.  It  also  exists 
collected  in  si|bterranean  cavities  in  certain  rocks,  whence  it  issues  in  jets  or  fountains  whenever 
an  outlet  is  made  by  boring.  These  cavities  are  situated  mostly  along  the  course  of  gentb 
antidinals  in  the  rodcs  of  the  region ;  and  it  is  therefore  probable,  as  has  been  suggested,  that 
they  originated  for  the  most  part  in  the  displacements  of  the  strata  caused  by  the  slight  uplifV 
The  oil  which  fills  the  cavities  has  ordinarily  been  derived  from  the  subjacent  rocks ;  for  tho 
strata,  in  which  the  cavities  exist,  are  frequently  barren  sandstones.  Tho  oonditious  required  for 
the  production  of  such  subterranean  accumulations  would  be  therefore  (as  others  have  explained) 
a  bituminous  oil-bearing,  or  else  oil-producing,  stratum  at  a  greater  or  less  depth  below;  cavities 
to  receive  the  oil ;  an  overlying  stratum  of  close-grained  shale  or  limestone,  not  allowing  of  the 
easy  escape  of  the  naphtha  vapors. 

If  the  oil  exists  ready  formed  in  the  rocks,  only  a  slight  heat  above  that  common  to  the  rocks 
would  be  needed  to  expel  the  oil  slowly  from  below.  And,  without  heat,  as  Hunt  states,  the  oO 
might  be  expelled  through  the  pressure  of  superincumbent  waters  from  the  oil-bearing  shales  or 
days,  and  would  rise  and  oocupy  the  cavities  because  so  light  as  to  float  on  the  waters. 

But  if  the  oil-producing  bed  contained  not  the  oil  res^y  made,  but  only  hydrocarbonaoeooa 
matters  that  may  afford  it  on  destructive  distillation,  the  oil  would  have  required  considerable 
heat  for  its  production. 

In  the  Caspian  and  Rangoon  naphtha  regions  the  oleiferous  clayey  deposits  are  neariy  or  quite 
superficial,  and  the  oil,  a  viscid  kind,  exudes  readily  into  pits  made  for  collecting  it 

In  the  United  States  liquid  oil  occurs  in  the  Lower  Silurian^  in  the  '^fiird's^ye  "  limestone  of 
Biyi^re  d  la  Hose  (Montmorenci),  Canada,  and  of  Watertown,  N.  Y.,  in  drops  in  fossU  coral;  and 
in  the  Trenton  limestone  at  Pakenham,  Canada,  the  cavities  of  large  Orthooerata  sometimes  hdd 
several  ounces  (T.  S.  Hunt,  Am.  J.  Sci.,  II.  xxxv.  166,  186S);  on  Grand  Manitoulin  Id.,  ^niiere  a 
spring  afibrdiug  it  arises  ftom  the  Utica  shale,  the  source  possibly  the  subjacent  limestones ;  at 
Guilderland,  near  Albany,  from  the  Hudson  River  group,  as  observed  in  a  spring  by  Beck ;  quite 
freely  in  limestone  and  shale  near  Chicago;  far  more  so  in  Kentucky,  in  the  Cumberland  oil 
region,  the  wells,  "from  which  tens  of  thousands  of  barrels  of  oil  have  flowed"  (NewberryX 
descend  200  ft.  into  the  Blue  Limestone,  in  which  there  are  bituminous  shaly  strata  overlaid  by 
sheets  of  thiD-bedded  compact  limestone ;  these  features  prevail  from  Lincoln  and  Casey  Cos., 
through  Adair  and  Russell,  Cumberland  and  Clinton  0)S.,  Ky.,  and  Overton  and  Jadcson  Cos.,  Tienn. 

In  the  Upper  Silurian  traces  have  been  observed  in  the  Niagara  limestone  and  the  Medina  red 
shales ;  at  Guspd,  Canada,  in  a  Lower  Helderberg  limestone,  on  Silver  Brook,  etc  ;  near  Chicago^ 
so  abundant  in  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  to  bum,  owing  to  its 
presence. 

In  the  Lower  Devonian^  the  Coniiferous  limestone  is  regarded  by  Hunt  as  the  source  of  the  oQ 
of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumen. 
Hunt  states  (L  a)  that  at  Ramham,  Canada,  on  L.  Erie,  shells  of  PtrUamerus  araha  are  sometimes 
filled  with  petroleum ;  and  that  in  other  places  in  the  region  imbedded  corals,  Beiiophylktm  and 
FavositeSy  have,  in  certain  of  the  layers,  their  cells  full  of  oil  (while  in  other  layers  it  is  absent 
from  the  corals),  and  in  quarrying,  the  oil  flows  out  and  collects  on  the  water  of  the  quarry ;  and 
at  Gaspe,  Lower  Devonian  sandstones  afford  oil  springs  and  give  rise  to  beds  of  thickeneo  petro- 
leum, and  the  chalcedonio  geodes  of  a  trap  dyke,  intersecting  the  sandstone,  sometimes  contain 
petroleum.  In  the  Middle  Devonian^  the  Black  shale,  or  Genesee  slate,  is  supposed  by  ma^y 
geologists  to  bo  the  principal  source  of  the  oil  of  Pennsylvania,  the  Kenawha  valley,  and  other 
parts  of  eastern  Tirginia,  and  of  Ohio  and  Michigan;  but  J.  P.  Lesley  attributes  much  of  the  oS 
of  western  Pennsylvania  to  the  Subcarboniferous.  Near  Fredonia,  Chatauque  Co.,  and  at  Rock* 
fille,  Alleghany  Co.,  oil  is  found  in  connection  with  (3hemung  rocks,  or  the  Upper  Devonianj^alli 

A  little  oil  has  been  observed  in  connection  with  Triassic  shales  at  Soathbury,  Oons.    Tlie  oil 
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Ot  ■outben  Oalifornia  proceeda  flrom  Tertlaiy  shales.  On  Trinidad  a  thick  oil,  with  asphatti 
oooors  in  oonnecUon  with  lignite  and  other  vegetable  remains  in  the  ahales  constituting  the  nppei 
part  of  the  Tertiary ;  and  specimens  of  the  vegetable  material,  partly  changed  to  oil  and  pcne* 
treted  by  it,  and  having  its  cells  looking  as  if  they  had  been  corroded,  as  a  result  of  the  changej 
are  described  by  Wall  (Q.  J.  G.  See ,  xvi  46i)). 

Noted  foreign  localities  are  3  m.  from  Ye-nan-gyonng  (FeHd^waier-rwulei)^  Burmah  (and  ezporteo 
from  BaogooD),  where  there  are  about  100  weUs,  from  180  to  30a  feet  deep,  each  lined  with  liori« 
Eontal  timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apdieron  on  the  western 
shore  of  the  Caspian,  at  Bakee,  where  naphtha  exudes  from  argillaceous  and  odcareous  beds, 
especially  the  former,  of  the  Middle  Tertiary  (Abich),  and  where  it  has  long  been  used  for  burn* 
ing  in  lamps  and  for  cooking;  near  the  centre  of  the  region  the  light  and  pure  naphtha  oil  is 
obtained,  whQe  along  its  borders  the  oil  is  a  thicker  petroleum,  or  passes  into  an  asphalt,  and 
solid  nuMses  of  this  asphalt  are  often  seen  floating  in  the  Caspian ;  on  tiie  island  of  Tschelcken, 
near  the  eastern  coast  of  the  Caspian,  in  Balkan  Bay;  on  the  banks  of  the  Kuban,  promontory 
of  Taman,  east  side  of  isthmus  between  the  Azof  and  Black  Sea ;  near  the  river  Betchora,  iu  the 
government  of  Archangel,  Russia ;  near  the  village  of  Amiano,  in  Parma,  Italy,  whence  enough 
was  formerly  obtained  to  light  the  streets  of  Genoa;  at  Zante,  one  of  the  Ionian  islands  (ancient 
Zacyntha^  which  has  furnished  oil  for  more  than  2,000  years,  its  petroleum  spring  having  been 
mentioDed  by  Herodotus.  Pliny  mentions  the  oil  of  a  spring  at  Agrigentum,  Sicily,  and  states 
ihat  it  was  collected  and  used  for  burning  in  lamps,  as  a  substitute  for  oil  He  distinguishes  this 
oQ  from  naphtha,  which  he  says  was  too  light  and  inflammable  for  such  a  use.  Of  naphthis 
he  mentions  a  locality  in  "Partiiia''  (about  the  sources  of  the  Indus).  Oil  is  found  also  near  the 
citv  of  Mexico,  and  on  the  river  Lagun. 

The  oil  spring  of  Cuba,  Alleghany  Co.,  K.  Y.,  called  the  Seneca  Oil  Spring,  long  knovin,  was 
described  by  Prof.  Silliman  in  188S  (Am.  J.  Sd.,  xxliL  97)  as  a  dirty  pool,  about  18  11.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  off  from  time  to  time  for  medicinal  purposes.  The 
so-called  '*  Seneca  oil,'*  sold  at  the  time  in  the  shops  (and  fh>m  which  he  often  distilled  naphtha 
for  preserving  potassium  \  he  observes  was  not  from  tiiis  spring  (around  which  the  Seneca  Indians 
then  had  a  reserve  of  a  sqtiare  mile),  but,  as  he  was  told,  from  Oil  Creek,  Venango  Co.,  Pa.,  about 
100  m.  from  Pittsburg.  Seiiera  Lake  has  oil  on  its  surface  in  some  parts,  and  it  is  said  to  have 
given  the  name  to  the  oil ;  but  whether  this  is  the  true  source,  or  whether  it  came  Ih>m  its  being 
oollected  and  sold  by  the  Soneca  Indians,  is  not  clear.  Hildreth  in  1838  (ib ,  xxiv.  63),  and  later 
in  1836  (ib.,  xxix.  86,  121,  12W),  gavtj  an  account  of  the  salt  wells  of  the  Little  Kenawha  valley, 
which  then  afforded,  he  says,  50  to  100  gallons  a  year.  He  also  speaks,  in  1883,  of  a  well  476 
ft  deep^  80  m.  N.  of  Marietta,  Ohio,  which,  when  first  opened,  discharged  at  intervals  of  2  to  4 
days,  for  3  to  6  hours  each  time,  throwing  out  80  to  60  gallons  of  oil  at  each  **  eruption,"  but  was 
then  yielding  only  a  barrel  a  week.  In  1 840  a  spouUng  well  of  oil,  at  Burksville,  Kentucky,  was 
described  (ib.,  xxxix.  195);  the  well  was  bored  for  salt,  and  200  ft  down  a  "fountain  of  pure  oil 
was  struck,  which  was  Uirown  up  more  than  12  ft  above  the  surface  of  the  earth,"  emitting, 
according  to  the  estimate,  75  gallons  a  minute;  it  "continued  to  flow  for  several  days  succes- 
sively," but  then  failed;  and  efforts  to  bring  it  into  action  again,  or  find  another,  were  not  suc- 
cessful. The  petroleum  of  Euniskillen,  Canada,  was  mentioned  in  1 844  by  Mr.  Murray,  in  the 
Qanada  Qeological  Beport  for  1846 ;  and  in  1857  wells  were  sunk  for  the  collection  of  it.  In  lv^59. 
on  Oil  Creek,  Yenango  Co.,  Pa.,  a  boring  for  salt,  but  75  feet  deep,  let  out  the  first  fountain  of  oil 
of  that  now  famous  oil-region.    For  many  weeks  it  discharged  1,000  gallons  per  day. 

The  origin  of  petroleum,  including  the  lighter  as  well  as  heavier  kinds,  has  been  attributed 
by  some  to  the  decomposition  of  vegetable  substances  alone  (Bischof,  eta) ;  but  it  is  now  gene* 
rally  admitted  that  it  has  come  fh)m  animal  as  well  as  vegetable,  as  urged  by  Dufrenoy  (Miu.,  iv. 
602,  1869),  J.  &  Kewberry  (Ohio  Agria  Rep.,  1859),  and  T.  &  Hunt  ^Can.  Nat,  vL  241,  1861. 
Am.  J.  Sd.,  II.  XXXV.,  Ch.  News,  1863). 

The  conditions  favorable  to  the  formation  of  naphtha,  as  shown  by  the  characteristics  of  the 
deposits  in  which  it  is  found  native,  are  the  foUowiug:  (1)  the  diffusion  of  organic  material 
through  a  fine  mud  or  day;  (2)  the  material  in  a  very  finely  divided  state;  and  (3),  as  a  conse- 
quence of  the  preceding,  the  atmosphere  excluded  as  far  as  possible  from  the  material  undergoing 
decomposition.  There  is  reason  to  believe  that  no  more  heat  was  required  than  what  was  aflbrded 
by  the  natural  climate  or  temperature  of  the  region  and  the  process  of  fermentation. 

Shales,  the  most  common  oil-bearing  rocks,  were  originally  the  fine  mud  of  deep  or  shallow 
seas ;  and  the  limestones  were  tlie  same,  only  the  mud  was  calcareous  in  nature,  like  the  cora. 
mud  of  many  a  coral  lagoon,  as  the  author  has  elsewhere  described  after  personal  examination. 
These  shales  ordinarily  contain  few  fossils  of  any  kind,  and  very  rarely  distinct  vegetable  remains. 
It  may  be  qnestioned  whether  tough  fucoids  (sea-weeds),  or  the  branches  and  leaves  of  ordinary 
plants  imbedded  in  such  days,  would  ever  become  so  subdivided  or  disorganized  as  to  make  the 
requisite  emulsion  with  the  mud  free  from  any  vegetable  forms ;  and  it  is  more  probable  that  th« 
vcwetable  material  present  was  either  delicate  water-plants,  or  wart  derived  from  abundmt 
Infusorial  or  mksrosoopio  vegetable  life.     The  limestones,  on  the  contrary,  are  somctimei  full  of 
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fossils,  but  these  are  animal ;  end,  as  the  solid  parts  which  make  the  fossils  are  to  a  large ezssnt 
ground  up  to  make  the  mud  that  beoomes  the  limestone,  the  organic  material  these  hard  parti 
contain,  as  well  as  that  of  the  fleshy  parts  and  oils,  would  be  diffused  through  the  mud  or  earth  in 
the  very  condition  demanded. 

The  Ught  natiye  oils  do  not  occur  in  coal  beds,  which  were  made  fVom  thick  beds  of  Tegetabk 
debris. 

In  the  above-mentioned  drcumstancos,  with  the  deposits  under  pressure  from  superincumbent 
beds,  the  atmospheric  air  almost  totally  excluded,  the  organic  material  might  undergo  deoompo* 
•ition  through  the  reactions  of  its  own  elements  alone.  (See  on  this  subject,  and  the  reactioDi 
mentioned  below,  Bischof;  Chem.  G.,  il  1853,  T.  S.  Hunt»  Can.  Nat  and  Oh.  Newa,  L  c.)  The 
average  composition  of  dry  wood  (the  ash  and  nitrogen  excluded)  is  represented  by  -G*  H»04r= 
Oarbon  49*6e,  hydrc^n  6-21,  oxygen  44-13=100.  Taking  two  parts,  we  haye  GisHmOf.  If 
now  the  oxygen  combines  with  carbon  to  fbrm  carbonic  add,  4  6  0«  will  thus  be  removed,  leaving 
€aHi8,  whidi  is  the  composition  of  one  of  the  species  of  the  naphtha  group,  the  fifth,  on  p.  720. 
But  BtUit,  or  GssHts,  its  multiple  by  4,  corresponds  also  to  3(e«Hi4)+6aHis+i(€isU94X 
the  first  two  members  light  naphtha  oils,  and  the  last  an  ethylene,  a  composition  mudi  like  that 
of  Pennsylvania  petroleum.  The  decomposition  might  not  be  as  simple  as  here  taken,  as  i  to  1 
p.  c.  of  nitrogen  is  also  present,  and  there  would  also  be  some  animal  material  But  the  illustra- 
tion is  still  satisfactory.  That  no  water  (Hi  O)  would  be  formed  from  the  elements  of  the  oigaiue 
material  is  apparently  indicated  by  the  fact  that  this  would  make  an  excess  of  carbon  or  a  defi- 
deu<^  of  hydrogen.  From  Chevandier*s  numerous  analyses  (Ann.  Ch.  Phys.,  IIL  x.  129),  the 
average  composition  of  dry  wood  is  carbon  61*21,  hydrogen  6*24,  oxygen  41*45^  nitrogen  1*10, 
corresponding,  if  the  nitrogen  is  not  counted,  to  6is  Hit.ftOf.K;  from  which  the  resulting  oils 
might  be  nearly  the  same  as  above. 

Were  there  less  confinement  by  superincumbent  beds  or  earthy  material,  part  of  the  hydrogen 
might  be  lost  by  combining  with  the  carbon  and  escape  as  marsh  gas  (BKi^  and  thus  determine 
the  formation  of  the  thicker  oils;  or  else  of  the  solid  insoluUe  hydrocarbons,  more  or  less  oxyg^ 
nated,  which  make  many  shales  a  rich  source  of  oil  on  distillation. 

With  the  air  not  well  exduded,  as  in  the  case  of  all  thick  beds  of  vegetable  debris,  sodi  as 
have  formed  peat  and  the  various  kinds  of  coal,  the  decompositions  would  be  more  complex ;  out- 
side oxygen  carrying  ofl^  it  may  be,  part  of  the  hydrogen  (as  water),  and  of  the  carbon  (as  carbonic 
add).  Thus  €is  Un  Bb  (composition  of  wood)  may  change  to  ^19  Hu-a  0*,  the  average  compoi 
sition  of  peat;  or  to  On  His  Ot.»=Carbon  (>7'92,  hydrogen  5-66,  oxygen  26*42=100,  a  mediuis 
brown  coal  (or  lignite);  or  €n  Hg.,»  eo.8T=Oarbon  86-88,  hydrogen  5-«2,  oxygen  8'3a=l<H)^ 
Wigan  cannel  coal,  eta 

Marsh-gas  (6  H4)  is  a  common  gas  of  marshy  places  and  of  Artesian  wells,  and  so  also^  though 
less  abundantly,  carbonic  add  (Binshof).  The  distillation  of  wood  will  afford  the  solid  hydrocar- 
bons of  the  paraffin  group ;  Beichenbach,  in  his  discovery  of  paraffin,  obtaining  it  from  the  wood 
of  the  Ib^  eylvaiica.  Dr.  J.  S.  Newberry  states  (priv.  contrib.)  that  off  the  .shores  of  Lake 
Superior,  at  Marquette,  he  observed  bubbles  of  gas  coming  from  the  bottom  to  the  surface,  which 
proved  to  be  carburetted  hydrogen ;  and  also,  now  and  then,  drops  of  oil  slowly  rising,  and  finally 
spreading  over  the  snr&oe,  which  oil  proved  on  examination  to  bo  a  kind  of  petroleum.  Although 
the  vegetal^  origin  of  the  oil  was  not  certain,  it  seemed  to  be  altogether  probable.  On  the  island 
of  Trinidad  the  oil-producing  beds  are  dayey  beds  in  the  Tertiary,  containing  remains  of  plants, 
and  Wall  states  (<^  J.  Gh.  Soc,  xvi.  460)  that  tliere  is  full  evidence  that  the  liquid  and  solid  bitu- 
men was  produced  at  the  ordinary  temperature  and  condition  of  climate  in  the  occurrence  of 
numerous  specimens  of  the  vegetable  matter  in  process  of  transformation,  which  have,  as  a  oon- 
sequenoe,  the  organic  structure  more  or  less  obliterated. 

In  the  diange  of  animal  matters  to  oil,  there  is  more  nitrogen  present  to  give  complexity  to  the 
mutual  reactions.  But  when  the  material  is  animal  oils,  there  are  only  carbon,  hydrogen,  and 
oxygen,  as  in  the  case  of  vegetation.  In  such  oils  there  are  nearly  the  proportions  Bt  •  Ha«  Ot- 
In  the  case  of  such  a  compound  (oleic  add),  the  forming  of  carbonic  add  from  the  oxygon  would 
separate  €03,  and  leave  i^n  Us4,  of  the  ethylene  ratio;  in  that  of  t^n  Hb4  Os  (margaric  add) 
the  same  would  leave  61  e  Ha4,  or  a  combination  of  marsh-gas  oils.  Warren  and  Storer  have 
obtained  (Mem.  Am.  Ac.  Boston,  ix.  177,  Am.  J.  ScL,  II.  xliL  260)  from  the  destructive  distiUatioD 
of  a  fifih-oil,  after  its  saponification  by  liine,  all  the  compounds  above  enumerated  of  the  Naphtha 
group,  besides  others  of  the  ethylene  and  benzole  series. 

Dr.  Newberry  has  observed  that  cannel  coal  sometimes  shows  by  its  animal  fossils  thi:t  part 
of  its  oily  products  may  be  of  animal  origin  (Am.  J.  ScL,  IL  xxiiL  212,  1857X  iusuuidng  a  case 
in  Ohio  in  which  the  coal  contained  fossil  fishes.  He  also  remarks  on  the  disagreeable  smell  of 
some  limestone  oil,  and  attributes  it  to  its  animal  origin.  Dufir^noy,  in  his  Mineralogy  (It.  ^0% 
1859),  gives  prominence  to  the  fact  that  remains  of  fishes  are  common  in  oO-produdug  shalei^ 
and  to  the  view  that  they  are  the  source  of  the  oil,  mentioning  as  examples  the  black  shales  ia 
the  Coal  formation  at  Saarbruck  in  Prussia,  and  Tgomay  near  Autun  in  France;  the  Permian 
(Zedistein)  at  Mansfeld;  grayish  limestone,  in  the  Lias,  at  Doube;  and  grayish  abale^  in  tbi 
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Middle  Tertiary,  at  Menat,  80  m.  from  OermoDt,  EraDoe;  all  of  which  aooond  in  the  Tomatxis  of 
flahee.  The  ahalea  a^joixung  the  Albertite  of  Nova  Scotia  liave  been  mentioned  as  another  ezan^ 
pie  of  thia  kind.  The  bladE  semibituminous  or  ooalj  ahalea  of  the  Triasaio  of  the  Oonnecticut 
raUej  contain  numerous  fossil  fishes,  and  these  are  the  onlj  fossils. 

Lesquereuz  deriyes  petroleum  (Trans.  Am.  Phil.  Soa  Philad.,  ziti.  313)  mainly  from  the  deoom* 
poaition  of  fUooids  and  other  marine  plants,  arguing  for  it  on  the  ground  of  its  occurrence  so 
iargelj  in  rootcs  of  marine  origin.  S.  F.  Feckham,  in  a  recent  oonununication  to  the  author, 
gustaina  the  idea  that  the  light  naphtha  oils  are  solely  of  animal  origin. 

It  is  to  be  noted  that  whereyer  marsh  or  water  plants  have  grown  in  past  time  there  must 
have  been  also  a  profusion  of  minute  animal  life  to  afford  nitrogen  and  sulphur  to  the  aocumula* 
tuig  debris;  and,  conversely,  vegetable  life  of  microscopic^  if  not  also  of  larger  kinds,  is  present 
wherever  there  is  animal  life. 

The  word  naphtha  is  from  the  Persian  furfdtii,  aigniiying  to  exude ;  and  petroleum  ftx>m  «<rp«f, 
rook,  and  ofeum^  oil  (the  latter  from  the  Greek  ixaiov^  vU\  datmg  only  from  the  middle  ages  (sec 
Sth.). 

Att. — ^Petroleum  undergoes  alteration  of  condition  in  two  ways : 

1.  The  evaporation  of  its  lighter  oils.  When  ezpomd  to  the  air  the  petroleum  is  free  from  pres- 
sure, except  the  ordinary  atmospheric^  and  open  to  the  heat  and  winds  of  the  region.  As  a  con- 
sequence the  lighter  naphtha  oils  pass  off,  leaving  only  the  heavier,  and  the  substance  becomes 
gradually  viadd,  or  even  a  solid  consisting  largely  of  solid  hydrocarbons ;  and  the  so-called 
asphalis^  which  may  thus  result,  will  be  ordinary  bitumens  of  one  kind  or  another,  or  largely 
paraffin,  according  as  paraffin  is  present  or  not  in  the  native  oiL 

In  most  oil  regions,  when  the  oil  occurs  at  the  surface  open  to  the  air,  more  or  less  of  woM 
bitumen  is  to  be  found.  Hunt  speaks  of  the  large  "  gum-beds ''  of  half-dried  bitumen  in  the  oil 
region  of  EnniskiUen ;  and  Winchell  says  that  in  the  neighboring  but  less  productive  district  in^ 
Midiigan,  masses  of  inspissated  oil  are  common,  and  some  are  as  hard  as  asphalt  At  the  naphtha 
island  of  Tschelekan  there  are  large  quantities  of  KefUgiL  as  it  is  there  called,  which  is  nearly 
pure  jMiraffin.    The  hot  climate  of  the  Caspian  is  frtvorable  for  such  a  result. 

2.  iTie  oxydaiion  of  some  or  all  of  IhetTigredienisconsHliUingihep^^  In  the  process  of  ozyda- 
tion  there  ia  first  a  loss  of  some  of  the  hydrogen  by  its  union  with  oxygen  to  fom  water,  which 
escapes.  Thus  the  oils  of  the  Marsh-gas  series  (0.  Hi. +9)  may  pass  to  the  less  stable  ethylenes 
(6aHtB);  or,  by  further  loss  of  hydn^n,  to  species  of  the  Benzie  series  (O.Hfl.-^),  or  of  the 
Naphthalin  aeries  (6.  H«ii_n).  The  last  two  appear  to  occur  sparingly  in  nature.  Secondly,  there 
is  oaoygenaHon ;  that  is  an  absorption  of^  and  union  with,  oxygen.  These  oxygenated  substanoea 
have  been  yet  but  little  investigated  (see  Aspbaltdh  >  They  are  probably  all  solid  at  the  ordi- 
nary temperature. 

Hard  bitumen  or  asphalt  may  hence  consist  either  (1)  of  unoinrgenaced,  or  (2)  partly  of  unoxy- 
genated  and  partly  oxygenated,  the  usual  fact ;  or  (S)  solely  of  oxygenated  hydrocarbons  (very 
rarely,  if  ever,  true  in  nature).  The  state  of  solidity  is  not  proof  that  any  part  of  the  bitumen  ui 
oxygenated. 

SCHEERERITE  GROUP. 

Wax-like,  or  butter-like.  General  formula  that  of  the  Marsh-gas  series, 
or  0B  Hsn-f  2.  Tlie  two  species  here  included  are,  according  to  the  analyses 
(which  need  verificationV^polymeres  of  the  first  two  species  of  the  Marsh- 
gas  series,  -S  H^,  and  ©,  H,, 

The  Paraffma  belong  here  if  members  of  the  Marsh-gas  series.  See  p. 
730. 

772.  SOHBBRBRTTB.  Scheererit  Sirameyer,  Eastn.  Arch.,  x.  113,  1827;  NaphthaUna 
iMneuae  prismatique  Kdnlein,  BibL  Univ.,  xxxvL  316,  1827;  Macaire-Prinsep^  BtbL  Univ.,  xL 
68, 1829,  Ann.  Fhys.  Gh.,  xv.  294. 

Monoclinic.  Crystals  mostly  thin  tabular,  rhomboidal  or  six-sided,  often 
flattened  parallel  to  i-i,  with  also  the  planes  Z -1, 1-i ;  edge  ///on  -1/- 1 
=123^%  edge  -1/-1  on  l-i=136°,  edge  ///  on  1^=101^%  Kenngott. 
Also  acicular.    Also  in  loosely  aggregated  crystalline  grains  and  folia. 

Soft.  G.=l— 1;2.  Lustre  pearly  or  resinous;  feebly  shininc.  Color 
whitish,  gray,  yellow,  green,  pale  mldish.     More  or  less  translucent  to 
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transparent.  Easily  frangible.  Tasteless.  Inodorous.  Feel  not  sreaaj 
Soluble  easily  in  alcohol,  and  also  in  ether.  Melts  at  4A?  C,  and  then 
resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these  spots,  however,  naay 
be  removed  by  heat.  On  coolinff,  the  mineral  ciystallizes  in  acicular  crys- 
tals. May  be  distilled  without  decomposition  ;  boiling  point  near  100°  G. 
(92°,Prinsep). 

Cknnp.,  etc.— Ajooording  to  an  imperfect  analysis  bj  Prinsep  (Pogg.,  xv.  294),  oonsistB  of  OartMo 
73,  hjdrogon  24=97,  which  oorrespouds  nearly  to  iSxe  ratio  for  ^,  H=l  :  4,  or  the  oompositton 
of  marah-ga8=:Garbon  76,  hyd;x>gen  25=100 ;  whence,  if  the  results  may  be  trusted,  it  Is  a 
polymere  of  marsh-gas. 

Soluble  in  sulphuric  or  nitric  add,  and  not  in  alkalies.  Takes  fire  easily  and  bums  without 
residue,  giving  out  much  smoke  and  a  feeble  aromatic  odor. 

Found  by  Oapt.  Scheerer,  in  the  year  1822,  in  the  coal  of  a  bed  of  brown  coal  in  the  Tertiary, 
at  Usnach,  near^t.  Gallen,  in  Switzerland.  The  bed  of  coal  is  two  to  three  feet  thick,  and  the 
.pine  stems  in  it  are  almost  unchanged.  Among  the  species  of  pine  there  is  the  P.  ayhMsiria;  and 
tihe  birches  and  firs  are  those  of  modem  species.  The  age  is  the  same  with  that  of  the  peat 
beds  of  Eedwitz.  Besides  scheererite  it  affords  also  flchtelite  and  kdnlite.  On  ciyst,  Kenng:, 
:Ber.  Ak.  Wien,  sy.  272,  and  lOn.  der  Schweiz,  418,  Leipsig,  1866. 

-773.  OHRI8BSATITB.  Ghrismatin  (fr.  Wattin)  Ornnar,  Za  a.,  L  40, 1849.  Osokeiit  (fr.  ib.) 
Bnalau,  Karst  n.  Dech.  Arch.,  zxlii.  749,  1850.  Hatchettin  (fr.  ib.)  Waignart  Jahrb.  IGa. 
1864^  687 ;  K  Fieck,  Steinkohlen  ]>eut8chL,  I  37,  4to,  ICunchen,  1865. 

Butter-like,  or  of  semifluid  consistence.  Soft  at  55**  to  60®  0.  Q.  bdow 
1.  Lustre  greasy  to  silky.  Color  greenish  to  wax-yellow.  Slightly  trans- 
lucent. Tasteless.  Melts  at  a  very  low  temperature  to  an  oil,  which  is 
dark  red  by  transmitted  light,  and  apple-green  by  reflected. 

Ckxmp.— H.  Fleck  obtained  (L  &X  ^^  P*  c.  of  ash  being  remoTed: 

Oarbon  78*512  Hydrogen  19*191  Oxygen  2*297=100. 

Bzduding  the  oxygen  as  water,  as  done  by  Fleck,  it  leayes  0  80*61,  H  19*49=100,  oorrespond* 
ing  to  ^t  H«=Garbon  80,  H  20 ;  making  it  thus  aj^lymere  of  6i  H«,  or  the  second  member  of 
the  Marsh-gas  series,  fleck  adopts  the  formula  ^s  Has*  If  the  oxygen  is  an  essential  oonsti* 
inent,  either  view  of  the  constitution  is  wholly  at  &ult.    Bums  with  a  flame,  wittiout  ameU. 

Obs. — Occurs  in  cavities  of  caldte  and  quarts  crystals  in  an  argillaceous  sandstone  of  tlie  Otf 
oooiferous  formation  at  Wettin,  Saxony. 

Kamed  from  xP^9/ta,  adniment 


PITTOLIUM  GROUP, 

Bnr.  OF  PrrTASPHAiff.  Utrrae(^i\roi  DioscoT,^  I  100.  Pissasphaltos  Plin^  xzir.  2S,  zxzr.  51 
•lialtha  P^tin.,  IL  108.  Bergtheer  Germ,  Bitume  visqueux,  Bitume  glatlnenz,  Poix  minerala. 
IGneral  graisse,  i^.    Petroleum  pt    Mineral  Tar. 

The  species  of  this  group  are  liquids  like  the  naphtha  oils,  bat  are  of 
higher  specific  gravity  and  atomic  weight.  The;^  enter  into  the  constitn- 
tion  of  all  free-flowing  petroleum,  but  are  especially  characteristic  of  th6 
denser  kinds,  and  viscid  bitumens,  and  exist  largely  also  in  many  asphalts. 
They  belong  to  the  Ethylene  series,  and  therefore  have  the  general  formula 
e,H„=(alike  for  all)  Carbon  85-71,  hydrogen  14-29.    G.=0-76-0-84. 

The  spedes  ascertained  to  be  native  by  0.  M«  Warren  (Mem.  Am.  Aa 
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Boston,  ix.,  Am.  J.  Sci.,  11.  xl.),  and  occurring  in  the  Pennsylvania  petn> 
lenm,  Kangoon  tar,  etc.,  and  the  boiling  temperatures,  as  ascertained  bj 
Wjarren,  are  the  following : 

774.  BiOATTLBKS  (Butylone) 

775.  Endioattlbke  (Margaiylene) 
*tl6.  DoDEGATTLENB  (Laurylene) 
777.  Dbcjltbitilenb  (Godnylene) 

The  average  increase  in  the  boiling  point  for  the  successive  members  in 
the  series  (or  the  addition  of  O  H,),  as  follows  from  Warren's  results,  is  20* 
•6,  or  only  two-thirds  of  the  average  in  the  Naphtha  group.  Other  higher 
native  species  of  the  above  series  have  not  yet  been  clearly  defined. 

These  compounds  are  made  members  of  the  Marsh-gas  or  Naphtha  series  by  Pelouze  and  Oahonrs, 
who  Tnite  the  formulas  as  follows,  and  give  the  annexed  specific  gravities,  yapor  densities,  and 
boQing  points: 


Formala, 

Boiling  T. 

"OifHif 

174-9* 

"Oil  Hit 

196*8 

■Oil  Ht« 

216-2 

Oft  Htt 

236 

a. 

Vapor  Density. 

Boiling  Temp. 

OioHit 

0*767 

6040 

1 60'— 162* 

■01iHl4 

0-766 

6-468 

180—184 

■^11  Hji 

0-776 

6-972 

196  —200 

■©If  Hit 

0-792 

6-669 

216—218 

They  also  add  the  compounds  614H80,  6i»H89.  Warren,  by  his  superior  methods,  proves 
that  the  species  obtained  by  them  were  not  pure  (L  a). 

Each  of  the  four  ethylene  compounds  above  mentionol  have  been  obtained  from  Banffoon  tar, 
besides  some  species  of  the  Naphtha  group  (at  least  61  Hia  and  6tHit),  traces  of  some  of  the 
Benzoic  series,  and  also  naphthalin. 

The  name  jn^^mm  is  from  vtrra,  pfich^  and  oleum^  oil,  analogous  to  petroleum;  and piUasphal' 
htm,  from  the  Greek  For  pitch  and  aaphalL 

The  word  mdUha  is  from  the  Greek  /laXdi?,  eofttoax;  it  was  also  used  sometimes  for  a  mixture 
of  wax  and  pitch,  employed  for  making  the  surface  of  writing-tablets,  and  for  some  kinds  of 
cements.  Bat  Pliny  (il  108)  describes  under  this  name  an  inflammable  mud  flowing  from  a  pool 
at  Samosata  in  North  Syria  on  the  Euphrates,  which  he  says  (ii.  109)  was  similar  in  nature  to 
naphtha ;  and  this  use  of  the  word  has  led  to  its  later  application  to  viscid  bitumens. 

Fetroleum  in  caviiiea  in  crystals.  Bavy,  in  his  examinations  of  the  fluids  in  crystals  (PhiL  Trans.. 
1822,  867,  and  postscript),  found  only  water,  except  in  the  case  of  quarts  from  Dauphiny.  The 
liquid  in  this  case  was  about  as  yiscid  as  linseed  oil ;  brownish  in  color ;  became  solid  and  opaqne 
at  13*  0.  (56**  F.);  had  a  smell  resembling  naphtha  ,*  acted  like  a  fixed  oil  when  heated,  the  tem- 
perature of  ebulUtion  being  high ;  and  burned  with  flame,  produdng  a  white  smoke.  The  cavity 
was  i  in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  inyestigatlons 
of  the  fluids  in  crystals  by  having  the  crystals  bored  through  to  the  oavity  by  a  lapidary,  and  was 
the  first  to  use  tMs  method. 

PsTBOLEirv.  Boussiugault  obtained  from  the  Tisdd  bitumen  and  asphalt  of  Bedielbronn  an  oO 
which  he  called  Fetrotene^  and  announced  it  as  the  liquid  ingredient  of  all  asphalt,  tiie  solid  one 
being  named  by  him  AsphaUene  (see  Asphaltuv ).  It  was  separated  by  heating  in  an  oil  bath  to 
a  temperature  of  300*  G.  None  of  it  passed  over  at  a  temperature  below  100*  C.  He  obtained 
for  its  composition  (Ann.  Gh.  Phys.,  Ixt  141,  Ixxiii  442): 

Garbon  87*36  86*78  87*46  8698  (})88*4. 

Hydrogen       11*90  12*20  12*30  12*70  12*6. 

He  writes  for  it  the  formula  610  Hi  a,  making  it  of  the  camphene  series,  6.  H9B-4.    It  boiled  at 
280*  G.    The  vapor  density  is  staged  at  9*416,  or  ''double  that  of  oil  of  tun^ntine." 

There  can  be  no  doubt  that  the  petrolene  was  a  mixture  of  oils.  Warren  states  (priT.  oontrib.) 
that  from  Boussingault's  dat&  as  given  in  his  article,  the  vapor  density  should  have  been  8*49 
Instead  of  9*416;  and  also  tnat  his  own  researches  on  various  hydrocarbon  oils,  including  the 
prodnots  from  tho  destmotiTe  distillation  of  albertite,  lead  him  to  believe  that  petrolene  probacy 
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oonsists  mainly  of  oils  of  tho  Ethylene  series ;  that  0i«  Has  would  luEie  fi>r  its  bofllng  pcniit  29 >'  GL 
and  THpor  density  7-745 ;  but  that  the  liquid  is  made  up  of  oils  of  both  less  and  greater  dent  it/. 

The  Bechelbronn  tar  and  that  similar  ftom  Lobsann  (both  in  the  Dept  of  Bas-Bhin,  France)  are 
called  also  Mmaral  Orcds»§  and  Oraisee  de  SUratXxmrg. 

Yoldrel  has  subjected  a  viscid  bitumen  fh>m  TraTers,  near  Keufchatel,  to  distillation  in  iron 
cylinders  (Ann.  Gh.  Pharm.,  IxxzviL  143,  1862X  and  obtained  the  following  as  his  sucoessiTe 
results: 

0  H  Temp.  ofTaporization.  G. 


1. 

87  66 

12-34=  99-90 

90'— 120'  * 

0-784  at  16-  a 

2. 

87-69 

12-80=  99-89 

120  —160 

0-790 

8. 

87-31 

12-69=  99-99 

160  —180 

0-802 

4. 

87-84 

12-69=100-03 

180  —200 

0-817 

6. 

87-48 

12-60=100-08 

200  —220 

0-846 

6. 

87-40 

12-40=  99-80 

220  —250      * 

0-867 

The  analyses  afford  for  all  of  the  compounds  the  ratio  for  €,  H,  6  :  10,  and  Ydlckel  regards  then 
as  polymeres  of  ^i^  H90,  and  hence  of  the  camphene  series  and  similar  to  petrolene  Bnt  (as 
Warren  observes)  with  such  a  mode  of  distiUation  arUficial  products  were  likely  to  have  beei 
obtained,  and  among  them  benzole  or  naphthalin;  and  the  presence  of  either  of  these  oompoimdfl 
would  account  for  the  divergence  from  the  ethylene  series. 

The  composition  is  compared  by  Yolckel  to  tiiat  of  ail  of  amber  (an  admitted  product  of  distiDa- 
tion,  and  not  native  to  amber).  Dopping  obtained  for  the  oil  of  amber  passing  over  at  200"  GL, 
G  87-48,  87*32,  U  12*06,  11-98=99*64,  99*30.  The  ratio  for  €,  H,  is  6  :  8,  which  is  also  that  for 
amber  itself;  and  the  formula  is  610  Hm,  or  that  arrived  at  by  Boussingault  for  his  petrolene. 

Solid  Petrolene.  The  asphalt  of  Peklenicza  (MurakozX  Austria,  affords  a  solid  portion,  aolii- 
ble  in  ether  and  hardly  at  all  so  in  alcohol  (in  this  respect  Uke  the  asphaltene  of  Bbuasingaiilt)^ 
which,  according  to  Nendtvich  (Haid.  Ber.,  iii.  271,  Jahrb.  G.  Reichs.,  vii  743^  has  the  . 
compoeition  with  peirolene. 

The  observations  thus  &r  made  eeem  to  point  to  a  Oamphene  series  of  Hydrocarbons  as  

acteristic  of  many  viscid  bitumens,  and  of  some,  if  not  many,  asphalts.  But  the  investigalioiil 
have  not  been  suffidently  exact  to  sustain  satisfactorily  the  conclusion. 


PARAFFIN  GROUP. 

"Wax-like  in  consistence;  white  and  translucent.  Sparingly  soluble  in 
alcohol,  rather  easily  in  ether,  and  crystallizing  more  or.  less  perfectly  from 
the  solutions.  G.  about  0"85— 0*98.  Melting  point  for  the  following 
species,  33^—90^. 

General  formula  O^  H^,  or  that  of  the  ethylene  series,  according  to 
many  authors, = Carbon  85-71,  hydrogen  24-29=100;  €.  H„^.„  according 
to  others.  The  peculiar  inertness  of  the  paraffins  with  regard  to  chemical 
combination  is  urged  by  Watts  and  Frankland  as  favoring  the  latter  formula. 
Whichever  the  series,  they  are  regarded  as  species  of  high  atomic  weight, 
n  not  being  less  than  28.  The  different  species,  varying  in  the  value  df  n, 
vary  also  in  boiling  point,  and  other  characters.  Those  here  recognized 
have  not  been  studiea  with  that  care  which  is  demanded  for  full  confidence 
in  their  stated  composition,  or  in  their  purity  as  simple  species. 

Paraffins  occur  in  the  Pennsylvania  petroleum,  a  freezing  mixture  redu- 
sing  the  temperature  being  sufficient  to  separate  it  in  crystals.  Also  in 
the  naphtha  of  the  Caspian,  in  Rangoon  tar,  and  many  other  liquid  bitu* 
mens.  It  is  a  result  of  the  destructive  distillation  of  peat,  bituminous  coal, 
lignite,  coaly  or  bituminous  shales,  most  viscid  bitumens,  wood-tar  (fronc 
wTiich  it  was  first  obtained  by  Reichenbach),  and  many  other  sabstanceB 
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The  name  is  from  the  Latin  pa/rwm^  Utile,  and  affims^  alluding  to  the 
feeble  affinity  for  other  substances,  or,  in  otner  words,  its  chemical  indif- 
ference. 

778.  URPBTHITB.    Fui  of  Ozooerite  (fr.  UrpetL  Colliery)  J.  F,  W.  Jolmskm^  Fhil.  ICag^  HL 

ziL  389/ 1888.    Urpethite  Dcma. 

Consistence  of  soft  tallow.  G. =0*885,  Johnston.  Color  yellowish- 
brown  to  brown.  Adheres  to  the  fingers,  and  stains  paper.  Melting 
point  39®  C.     Soluble  readily  in  cold  ether. 

Oompw— AnalTsU:  Johnston  (1.  c.) : 

Oarbon  85*83  Hjdrogen  14-17=100. 

Sthereal  solution  brown  by  transmitted  light,  but  with  a  greenish  opalesoenoe  by  reflected , 
deposits  the  wax  in  brown  flocks.    Melts  at  39^  C.  to  a  yellow-brown  liquid. 

Obs.— Constitutes  about  fcur-fiflks  of  the  Urpeth  Golliexy  osooerite,  and  is  separated  from  the 
latter  through  its  solubility  in  cM  ether.  The  crude  wax,  as  found,  was  soft  enough  to  be 
kneaded  in  the  fingers ;  had  a  greasy  feci,  and  gave  a  greasy  stain  to  paper;  was  subtransparent; 
of  a  brownish-yellow  color  by  transmitted  light,  but  yellowish-green  and  opalescent  by  reflected; 
and  had  an  odor  slightly  fatty,  which  was  stronger  when  melted.  It  occurred  in  cavities  near  a 
faalt  in  the  coal  measures,  and  part  in  the  solid  sandstone. 

Laurent  obtained  a  variety  of  paraffin  by  the  dry  distillation  of  the  bituminous  shale  of  Auton, 
which  mdiod  at  83"  0.,  was  very  soluble  in  other  and  insoluble  m  alcohol,  and  which  consisted  of 
Carbon  85-745,  hydrogen  14*200=99-945.  It  may  be  identical  with  the  above.  It  is  quite 
probable  that  the  urpethite  obtained  by  Johnston  was  not  free  fix>m  mixture  with  the  second 
paraffin  separated  by  him  fh>m  the  Urpeth  mineral  by  means  of  boiling  ether,  which  is  here 
referred  to  ozocerite  (p.  732);  and  such  a  mixture  might  account  for  the  divergence  of  the  melting 
point  from  that  of  Laurent's  paraffin.  Taking  88°  0.  as  the  true  melting  point,  the  several  paraffins 
here  described,  urpethite,  hatchettite,  ozocerite,  Johnston's  third  frt>m  the  Urpeth  wax,  and  zietri- 
sikite,  have  nearly  a  common  difference  in  melting  points  of  18**— 17^  the  temperatures  bemg 
respectively  33%  46%  60*',  t^""  90^  The  mean  difference  is  about  U"*;  this  would  make  the 
meltmg  points  83%  47%  61%  76%  89'. 

779.  HATOHBTnTC,  Hatchetine  (fr.  ICerthyr-Tydvil)  Conybeaxt,  Ann.  PhiL,  L  136,  1822. 
Ifineral  Adipocire,  Mountain  Tallow  (fr.  Loch  Jya»\  Brandy  Ed.  PhiL  J.,  xL  1824.  HatchetiDe 
(fr.  Glamorganshire)  J,  F.  W.  Johnston,  PhiL  Kag.,  IIL  xil  888. 

In  thin  plates,  or  massive.  Beported  as  sometimes  occurring  as  large 
crystals  in  Iresh  specimens. 

H.  like  that  of  soft  wax.  G.= 0*916,  Johnston  ;  0-983,  fr.  Loch  Fyne, 
after  melting  and  excluding  air  bubbles,  Brande  ;  0*608,  same  before  melt- 
ing, id.  Lustre  sliffhtly  glistening  and  pearly.  Color  yellowish- white,  wax- 
?reUow,  ffreenish-yellow ;  blackens  on  exposure.  Subtransparent  to  trana- 
ucent ;  out  opaque  on  emosure.  Feel  greasy.  "Without  odor.  Melting 
?>int  46^  C,  fr.  Merthyr-Tvdvil,  Johnston ;  4tV'  C,  fr.  Loch  Fyne,  Brande. 
olarizes  light  in  patches,  lirewster. 

Oomm  etc — ^Batio  of  0,  Hrrnearij  1  :  1,  from  Johnston's  analysis, =Ouboii  85*65,  hjdrogct 
14-46^100.    Analysis  :  Johnston  (L  c.) : 

Glamorganshire       Garhon  85'9I        Hydrogen  14*6*2=100-58. 

Very  sparingly  sdnhle  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling.  Also 
aolnble  sparingly  in  odd  ether,  and  more  larjrnly  in  boiling;  and  from  the  latter  deposited  in  s 
mass  of  minute  flbr^  or  prisms.    After  repeaUKi  boiling  with  ether  there  remains  on]|y  «  mbntf 
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portion  nndiflsolyed,  mixed  with  parUdes  of  charooal  derived  f^om  the  blajkened  surfaoe  of  Un 
Bpecimen.  Cliarrod  and  dcoomposed  by  conoeutrated  and  boiling  sulphnric  add.  Xo  apperenl 
diange  in  boiling  nitric  add.  Ck>Dybeare  (I  c.,  1822)  stated  that  the  Merthyr-Tydvil  batdiettits 
"  meltB  in  warm  water  under  1 7n*'  f .,  whereas  true  bitumen  does  not  in  boiling  water ;  *'  and  thii 
loose  remark  is  the  only  ground  for  the  statement  that  76-6**  C.  is  the  melting  point  of  one  Tariety 
of  the  mineral. 

ObSw^From  the  crevioes  of  iron-stone  septaria,  and  often  in  geodes  containing  also  qaaiti 
crystals,  in  the  coal-measures  near  Merthyr-Tydvil  in  Glamorganshire  (and,  Johnston  adds,  in 
some  of  the  midland  counties  of  England) ;  also  in  a  bog  on  the  bonlers  of  Loch  Fyne  in 
Argyleshire,  Scotland.  The  latter  has  not  yet  been  analysed.  Also  reported  from  Bossitz  in 
Moravia  (Jahrb.  G.  Beichs.,  1854,  898),  in  the  Segen  Gottes  mine,  with  spherosidorite,  as  a  thin 
coating  on  calcite,  having  H.=  ],  G.=0  892,  Patera. 

This  spedes  (or  at  least  the  bog  variety  firom  Loch  B^e)  is  probablv  identical  with  the  kind 
of  paraffin  that  fuses  at  45**— 47"  C. ;  and  which  has  been  obtained  by  uie  destructive  distillation 
of  Boghead  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  this 
paraffin: 

0  H  Melting  T. 

1.  From  Boghead  coal,  orysL  851  15'1— 16-3        45*6* 

2.  **  '^         **    granular       85-0— 86-8     15*4  62 

3.  From  peat  (})8509  16-10  46*7 


The  Boghead  coal  (from  Boghead  and  Torbane  Hill,  near  Bathgate  in  Linlithgowshire)  i 
on  destructive  distillation  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  a  of  the  dried 
mass  beiug  volatile.    See  Bathvilute  beyond  (p.  742). 

Named  after  a  Hatchett. 

780.  OZOCBRITX].  Part  of  Native  Paraffin.  Osokerit  (brought  by  v.  Meyer  fr.  Slaoik, 
Mddavia)  OlockeTf  Schw.  J.,  Ixiz.  216,  1833;  Magnm^  Ann.  Oh.  Phys.,  Iv.  217,  1834w  Gie 
fossile^*.    Krdwachs  Germ, 

Like  wax  or  spermaceti  in  appearance  and  consistency. 

G.=0'85— 0*90.  Colorless  to  white  when  pnre;  often  leek-green,  yel- 
lowish, brownish-yellow,  brown  ;  ^nd  when  brown  sometimes  greenish  by 
transmitted  light.  Often  having  a  greenish  opalescence.  Translucent. 
Greasy  to  the  touch.     Fusing  point  56°  to  6^°  Cf. 

Oomp.,  etc. — ^The  original  ozocerite,  ftt>m  Slanik  in  Moldavia,  as  described  by  Glocker  (L  cl, 
and  Arab.,  18:^4,  208),  was  wholly  soluble  in  ether,  and  gave  a  yellow  solution ;  also  soluble  in  oil 
of  tnrpen^ne  and  naphtha;  and  a  little  soluble  in  boiling  alcohol  6.  of  the  mass  0*955,  Glocker; 
0«95.S,  Schrutter.    Melting  point  62''  C,  Schrotter. 

The  muieral  wax  of  Urpeth  Colliery,  after  the  sei>aration  of  what  was  soluble  in  cold  ether  (see 
Hbpethitb,  p.  731),  afforded  Johnston  (L  a)  another  portion  through  its  solubility  in  boiling  ether; 
and  this  is  apparently  identical  with  true  ozocerite.  While  soluble  in  boiling  ether  it  is  sparin^y 
so  in  boiliDg  alcohol  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  the  consistence 
of  soft  wax. 

A  kmd  from  Boryskw  in  Gallda,  examined  by  Hofstftdter  (Ann.  Oh.  Pharm.,  xd.  326,  1854X 
resembled  the  preceding  in  its  appearance,  but  was  darker  colored,  being  blackish-brown ;  in  thin 
pieces  reddish-broAvn  to  leek-green  by  transmitted  light;  G.= 0*944;  melting  point  60**.  By 
fractional  crystallization  it  was  separated  into  parts  varying  in  fusibUity  from  60"*  to  65^  5'  G. 
That  from  Truscawitz,  Galicia,  examined  by  Walter  (J.  pr.  Oh.,  xxii.  181)  appears  to  be  similar. 

Analyses:  1,  Schrotter  (Baumg.  ZS.,  iv.  2,  1886,  BibL  Univ.  de  Gendve,  ill  184^  1836);  ^ 
Johnston  (L  c.) ;  8,  Walter  (I  o ) ;  4^  5,  Hofttadter  (L  c) : 

0         H  Melting  T.  Boiling  T.  G. 

1.  Slanik  8443  l.')-69=9812  62'*— 63°  a        210'    0-953  Schrottai 

2.  Turpetha               86*80  14*06=100  86  68                         ?  Johnston. 
8.  TmscawitZ)  orudA    84*62  14*29=98*91  69  ov.  300  Walter. 

4.  Boryslaw,   A.  84*94    1487=99*81  61  0*914    Hofetidter. 

6.        ^*  B.  85*78    14'29=100i>7        66*6  Ho&t&ltet 

The  A  of  Hofstodter  was  the  portion  separated  by  fhKstlonal  gystallimtion  which  had  61*  GL  ai 
'he  melting  point,  and  the  B  that  which  ^d  for  this  point  65*5*. 
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The  aboTO  retnlte  Agree  oloselj,  and  probably  tbe  oiooerita  in  the  apedmens  ezaniined  was  bill 
little  impure  from  miztaro  with  other  paraffins. 

Hermann  has  described  a  wax-like  mixture  from  aeamt  in  a  rock  in  the  vicinity  of  Lake  Balka* 
which  he  calls  BaUcet-Ue  (J.  pr  Ch.,  Irriii.  230^  Abont  60*18  p.  a  of  it  was  soluble  hi  boiling 
alcohol,  100  parts  dissolving  1 ;  and  this  portion  appears  to  be  osooerite.  It  was  tasteless  ana 
inodorous;  meltmg  point  lid"  C;  G.=:0'90.  The  rest  (29*82  p.  c.)  of  the  baikerite  consisted 
A8  follows:  7*02  wax-like  substance  insoluble  in  alcohol;  82*41  viscid  resin;  0*39  earthy  impuri- 
ties. 

The  same  compound  has  been  obtained  from  mineral  coal,  peat,  and  petroleum,  mineral  tar, 
eta.  by  destructive  distillation.  The  following  are  examples :  1,  Anderson  (Bep.  Brit  Assoc., 
1856,  J.  pr.  Ch.,  Ixxii.  879);  2,  Hofstiidter  (L  a): 

0  H  Melting  Point 

1.  Bangoon  Tar  86*16        15-29=100*44       61*         Anderson. 

2.  From  Bitum.  shale,  Bonn.    86*16        14*36=100*62        61*         Hofstadter. 

Ozocerite  occurs  at  each  of  the  localities  mentioned,  in  beds  of  coal,  or  associated  bitominouf 
deposits ;  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  day  shale ;  in  masses  of  some- 
times 80  to  10()  IbSL,  at  the  foot  of  the  Carpathians,  not  far  from  beds  of  coal  and  salt;  that  of 
Bcwyslaw  In  a  bituminous  day  associated  with  caldferous  beds  in  the  formation  of  the  Oarpathiana, 
Ui  masses.  Beported  also  from  near  Gaming  in  Austria ;  in  Transylvania,  near  Moldavia,  in  the 
Oaipathian  sandstone ;  at  Uphall  in  Linlithgowshire. 

Named  from  j^m,  Imndl^  and  «9p^,  toox,  in  allusion  to  the  odor. 

781.  ZIBTRISIBITB.  Cire  fossile  de  Moldavia  Magivna^  Ann.  Ch.  Phys.,  Iv.  217,  18S3. 
Osockerite  (fr.  Zietrisika)  Malaguii,  C.  R,  iv.  410,  1637,  Ann.  Ch.  Phys.,  IxiiL  890,  Pogg.,  xliiL 
147.    Zietrisikite  iteno. 

Like  ozocerite  in  nearly  all  phyBical  characters. 

Hardness  like  that  of  beeswax,  or  harder.  G.=0'9;  0*946,  Malagnti. 
Color  brown.  Melting  noint  90°  C. ;  82°— 84**  in  the  crude  or  impure 
mineral.    Insoluble  in  ether. 

Oomp.,  Var.,  etc.— The  almost  complete  insolubility  of  this  fossil  wax  in  ether  distinguishes 
it  dedsively  from  ozocerite. 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  v.  Meyer  from  Slanik. 
Moldavia,  appears  to  have  had  a  different  substance  in  hand  flt>m  that  examined  by  Glocker  (by 
whom  otocerite  wa?  named)  and  by  Schrotter,  as  he  states  that  only  a  very  little  of  it  was  dissolved 
by  alcohol  or  ether,  and  the  rest,  alter  the  action  of  these  solvents,  was  eroded  with  holes,  show- 
ing the  presence  of  insoluble  and  soluble  constituents.  The  insoluble  was  soluble  in  oil  of  tur- 
pentine, and  of  this  part  the  melting  point  was  82**,  and  the  composition  as  given  below. 

%  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti,  is  regarded  by  him  as  identical 
with  that  of  Magnus.  It  was  foliated,  coucfaoidal  in  fracture,  pearly  in  lustre,  deep  red-brown  in 
color  with  a  greenish  reflectioD,  but  in  very  thin  pieces  brown,  and  a  little  harder  than  beeswax. 
It  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpentine  and 
naphtha,  with  no  action  frt>m  alkalies  or  cold  sulphuric  acid.  It  melts  at  84"  C,  and  bdU  at 
above  300°.  On  subjecting  it  to  boiling  alcohol,  a  small  portion  was  dissolved,  whose  melting 
point  was  TS'' ;  by  a  second  treatment  another  portion  was  obtained,  having  for  the  molting  point 
78** ;  and  at  the  fourth,  the  portion  dissolved  wps  found  to  have  the  same  melting  point  as  that 
of  the  undissolved  mass,  which  was  90".  Thi.s  then,  which  he  calls  broum  oaocerite,  appears  to 
be  the  point  of  frision  of  the  true  sietrisflrite,  and  this  alone  was  analyzed;  as  the  rest,  his  ydlou 
OBocerite,  he  says,  "est  un  m^ange,  J'ai  jug^  inutile  d'en  (aire  Tanalyse.** 

Analyses:  I,  Magnus  (L  c);  2,  3,  Malaguti  (L  a): 


0 

H 

MelttngT.      BoflingT. 

1.  Moldavia 

84-61 

15-80=99-91 

82*  a 

Magnus. 

2.  Zietrisika,  Mold. 

84-58 

14-22r=98-7$ 

90          Above  300'  a 

MalagutL 

8.         " 

84-78 

14-37=99-l5 

90                    " 

MalagatL 

The  wax  from  Zietrisika,  In  Moldavia,  occurs  in  large  masses,  and  under  simQar  ciroumstanoes 
Irith  that  of  Slanik. 

t81A.  Johnston,  in  his  eacaminatlon  of  the  Urpeth  OoHiery  wax  (see  Ubprhiti  and  OeocnnvX 
lAsr  separating  by  ether  (first  cold,  and  then  boiUng)  about  flre-tixths  of  the  inasfl,  (A>iai]i^ 
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raoMlBing  iixth  a  AM  portion,  almost  ioBohible  in  ether,  having  G.=M6S ;  color  daric  browt 
oooaiBtenoe  like  that  of  wax;  melting  point  73"*  0^  and  boiling  point  above  260"  0.  It  maxbi 
identical  with  the  above,  but  its  melting  point  would  imply  that  it  was  distjid  He  obtained 
for  its  oomposition  G  83*81,  11  13'66=97'46. 

7816.  NBFT-on.  (Naphtdachtl,  Nephatil,  Jahrb.  Min.  1846,  84.  Kaphthadil  Kenng^  IJeb.  1844- 
'4I»,  254.  NeftdegU  HerrrL,  J.  pr.  Gh.,  IxxiiL  220.  Keft-gQ  /Wtocfte,  lb.,  821).  A  veiy  abondut 
material  in  the  naphtha  region  on  Tscheleken  L,  in  the  Oaspiau.  It  is  a  mixture  of  par&ffins  and 
a  resin,  but  appears  to  be  most  nearly  related  to  zietrisikite.  &=0-956 ;  color  chocolate-brom; 
melting  point  76**  0.  Hermann  found  66  p.  c.  of  a  wax-like  substance  insoluble  in  alcohol,  and 
18  p.  a  of  anotber  soluble  in  alcohol,  besides  18-33  p.  a  of  a  resin.  In  ether  a  large  part  was 
bsoluble;  and  this  portion  may  be  identical  with  the  sietrisikite,  or  the  insoluble  paraffin  from 
the  Urpeth  wax  (p.  731). 

7810.  Ptbopissits  Kenng.^  Heb.  1860-'61,  148.  Kenngott  has  thus  named  an  earthy,  friaUe, 
coaly  substance,  of  grayish-brown  color,  and  without  lustre,  and  having  G.= 0*498—0*522,  which 
forms  a  layer  6  to  9  in.  thick  in  brown  coal  at  Weissenfels,  near  HaUe.  It  is  a  mixture  of  apedaa 
instead  of  a  mineral,  and  has  not  yst  been  properly  investigated.  A  small  part  is  soluble  in 
alcohol,  especially  in  boiling,  and  this,  precipitated  by  adding  water,  is  a  wax-like  substanoe^ 
paraffin-like  in  aspect  But  whether  true  paraffin,  or  whether  an  oxygenated  wax,  related  to 
geocerite  (a  epecien  derived  from  a  similar  earthy  brown  coal  from  Gersterwits,  near  Weissenfels)! 
has  not  been  ascertained.  It  melts  easily  to  a  pitch-like  mass,  and  hence  the  name,  from  wi^  fin, 
and  Kiaaa,  pUch.  It  affords  62  p.  a  of  paraffin  on  dry  distillation.  On  the  composition  of  the  related 
Gersterwitz  earthy  coal,  see  pp.  767,  768;  also.  (7.  Karsten,  Z8.  G.,  il  71.  And  for  other  papers 
on  a  similar  material  from  Helbra,  between  Mansfeld  and  Eiskben,  see  Voifftf  Brennbarer  Fossil 
fr.  Helbra,  Vers.  Gesch.  Steinkohle,  etc.,  188,  1802,  J.  d.  M.,  xv.  77,  1804;  G.  Heine,  id,  JahrK 
Min.  1846,  149.  Such  coals  are  sometimes  called  Paraffin  coal,  and  in  German  WadiAohk. 
ELenngott  refers  here  also  an  earthy  brown  substance  from  Mettenheim,  which  melts  simOartj  to 
an  asphalt-like  substance ;  no  other  evidence  of  identity  is  stated.  It  occurs  incnisting  massifB 
iimestone. 

782.  BIiATERITE.  Subterranean  Fungus  (fr.  Derbyshire)  JMer,  PhiL  Trans.,  1673.  Hsstic 
Bitumen.  Mineral  Caoutchoua  Bitume  ^lastique  I>damSih^  J.  de  Phys.,  ttxi.  31,  1787. 
Elastic  Bitumen  EcUchettf  Linn.  Trans.,  iv.  146, 1797.  Elastiches  Brdpech  Kktpr^  Beitr.,  iiL  107, 
1802.    Elastisches  Erdharz  Gtrm.    Elaterit,  Eossiles  Erdharz,  Bauaffkt  Handh.,  L  87,  1811 

Massive,  amorphous. 

G.=0'905— 1*233,  fr.  Derbyshire.  Soft,  elastic,  sometimes  adhering  to 
the  fingors  (a) ;  also  moderately  soft  and  elastic ;  much  like  india-rubber  (h) ; 
and  occasionally  hard  and  brittle  ((?),  imbedded  in  the  softer  kinds.  Color 
brown,  usually  dark  brown.  Subtranslucent;  sometimes  dark  orange-red 
by  transmitted  light. 

Oomp.,  etc. — Johnston  analjrsed  the  three  kinds,  c^  t^  c^  separately.  He  mentions  the  actka 
of  ether  only  on  the  &,  from  which  it  separated  but  18  pL  a  of  the  mass;  and  the  two  ana^yM 
given  are  those  of  the  undissolved  material.    Analyses : 

C  H 

85-474  18-288=98-767. 

84-386  12-576=96-961. 

83-671  12-686=96-206. 

85-968  12-842=:98-300. 

86-177  12-428=98-600. 

He  states  that  the  loss  in  a  and  e  may  be  partly  or  whoDy  oxygen,  and  that  in  the  case  of  ^  y 
the  insoluble  residue,  8—8*8  p.  a  is  oxygen.  He  thus  leaves  the  constitution  of  elaterito  ii 
doubt  It  appears  to  be  partly  a  carbohydrogon  near  oeocerite,  and  partly  an  oxygenated  faisolo* 
ble  material.  Mr.  Henry,  Jr.,  found  86  to  40  p.  c.  of  oxygen  (J.  de  Cih.  M^dioele,  i  18):  butbii 
results,  as  Johnston  observes,  are  evidently  untrustvrorthy. 

It  is  found  at  Oastloton  in  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and  cak^ 
m  compact  reniform  or  fringoid  masses,  and  is  abundant    Also  reported  from  St  Beinardh  Wal\ 
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I  Bdinborgh;  Ohapel  qnanieB  inFifeshire;  a  coal  mine  at  Kontrelaia,  at  the  depth  of  330  ibei; 

and,  according  to  Hauamami  (Haudbuoh,  ill  273),  at  Neufchatel,  and  on  tiie  island  of  Zante.    A 
similar  material  in  external  characters  has  been  met  with  at  Woodbury,  Ct 

783.  Sbttung  Stokes  Resin  (New  Mineral  Besin  (fr.  Settling  Stones)  J.F.W.  JohiuL  a,  Edinb. 
J.  ScL,  II.  iT.  122,  1831,  PhiL  Mag.,  III.  ziy.  88, 1839.  Elatorite?)  In  the  form  of  drops,  more  or 
less  rounded,  or  flattened,  as  if  once  fluid  or  soft,  and  found  incrusting  the  rocky  walls  of  a  yein  at 
an  old  lead  mine  In  Northumberland,  known  by  the  name  of  Settling  Stones,  resting  on  and  oooa- 
Bionally  covered  by  caldto  and  pearl  spar ;  the  rock  is  the  Mountain  limestone  (Subcarboniferous). 
It  is  hard,  brittle  under  the  hammer,  but  difficult  to  reduce  to  powder;  G  =1-16— 1*54;  colot 
fW>m  pale  yellow  to  deep  red;  a  pale  green  opalescence ;  does  not  meU  at  205°  0.  Bama  in  the 
flame  of  a  candle.    Very  slightly  acted  upon  by  alcohol 

Coup.,  xra — 0.  ratio  for  -6,  H=near]y  2  :  3  (?) ;  an  analysis  affording  Johnston  (L  o.) : 

Oarhon  86-133        Hydrogen  10*853        Ash  8*256=99*242. 

Bat  Johnston  adds:  "  It  is  therefore  doubt  fid  wTieOier  this  reainoid  aubetanoe  conUmM  oacygm  m 
Mt  It  may  be  only  an  impure  carbo-hydrogen."  It  is  very  slightly  acted  upon  by  alcohoL 
Gttyea  empyreumatio  products  when  fUsed  m  a  dosed  tube.    It  has  dose  relations  to  elaterite. 


FICHTELITE  GKOUP. 


The  Fichtelite  group,  according  to  the  analyses,  belongs  to  the  Oamphene 
series  of  hydrocarbons,  the  general  formula  for  which  is  On  Ha , 


Petrolene,  or  more  correctly  the  petrolene  group  of  oils,  has  been  referred  to  the  Oamphene 
Mries;  and  should  constitute  a  group  preceding  the  Eichtelito  groups  if  the  analyses  were  mads 
oa  pure  spedes,  and  are  to  be  credited.    See  p.  729. 

784.  FIGBTIIUTB.  Tekoretin  Forttih^  Yld.  Selsk.  Afh.  CopenL,  1840,  J.  pr.  Gh.,  459,  1840 
Fichtolit  Bromeis,  Ann.  Gh.  Fharm.,  zzxyii.  304^  1841 ;  T.  K  Clark,  Ann.  Gh.  Pharm.,  dlL  aa<^ 
1867,  Am.  J.  Sol,  II.  zxy.  164. 

Monoclinic.    ^=53'',  /  A  7=83**  and  97** ;  7 A  i4  eie 

=131^  30',  O  A  U=zl27%  O  A  1-^=105^  U  A  U 
=128^,  Clark.  Crystals  lengthened  in  the  direction 
of  the  orthodiagonal. 

H.=l.  Lustre  somewhat  greasy.  Color  white. 
Translucent.  Brittle.  Witnout  taste  or  smell. 
Distils  over  without  decomposition.  Solidifying 
temoerature  36°  C.  Easily  soluble  in  ether ;  less  bo 
in  alcohol. 


Oomp.,  Var.,  etc.— Ratio  of  6,  H=:5  :  8=Carbon  88-36,  hydrogen  11*66.    Analyses :  1,  Bro 
Mia  (L  a) ;  2,  Clark  (1.  e) ;  8,  Forchhammer  (L  c) : 


0 
87-95 
"  (I)  871 3 

Ibeoretin       8589 


Bedwitz 


H 

10-70=98-65 
12-86=:99-99 
12-81  =98-70 


Melting  T. 
46* 
46 
45 


BoOing  T. 

Bromeia. 
above  320"     Clark. 
360      Eorchh. 


Decomposed  by  anhydous  sulphuric  add;  also  by  heated  fhming  nitric  acid;   soluble  in  cold 

Clark,  after  a  reyision  of  the  mvestigations  on  fichtelite  and  the  related  resins,  concludes  that 
there  ia  no  doubt  of  the  identity  of  the  substance  analyied  by  him  witix  Bromela'a  JUhldik,  and 
dedaco'  the  empirical  formula  6*  H*. 
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The  mineral  occunr  in  the  form  of  shining  scales,  flat  cryvtals,  and  thin  layers  foet^-een  tiic 
tings  of  growth  and  throughout  the  texture  of  pine  wood  (identical  in  species  with  tiie  niodera 
Pinus  sylvestris)  from  peat  beds  in  the  vicinity  of  Bedwitz,  in  the  Fichtelgebirge,  North  BftFaria 
The  crystals  described  by  Clark  (f.  616)  were  obtained  artificially  by  means  of  ether  and  alooboL 

An  otly  sub8tan(«  was  extracted  by  8ch rotter  by  means  of  ether  ttom  wood  of  the  same  peal 
bed  whidi  afforded  the  fichtelite ;  and  this  solution  yielded  two  substauoes,  one  of  which  wbi 
an  oil,  regarded  by  him  as  identical  with  fichielite  in  ratio;  it  gave  on  analysis,  Carbun  88-58, 
hydrogen  11*34=99-42.    The  other  substance  was  crystallized  and  contained  oxygen. 

Tecoretin  was  obtained  from  pine  trees  of  the  same  species  in  marshes  near  Uoltogard  in  Ben- 
mark.  The  resin  from  the  wood,  first  observed  by  Steenstrup,  was  found  by  Forchhammor,  after 
cUssolving  it  in  boiling  alcohol  to  contain  two  substances  crystallizing  from  the  solution  at  diflfer- 
ent  temperatures  The  tecordin  was  the  least  soluble  of  the  two,  or  that  which  crystallized  out 
first  (the  other  was  his  phyUoreUn^  see  p.  737) :  its  crystallization  was  iiumoclinic^  and  its  Auing 
point  40''.  From  the  analysis  Clark  writes  the  empirical  formula  6U';  but  states  that  the 
mineral  resembles  fichtelite  in  ovcry  other  respect 

786.  HARTTTB.    Hartlt  Haid.,  Pogg.,  liv.  261,  1841.    Branchite  Savi,  Cimento,  L  842,  Jahrh 

Min.  1842,  459. 

Monoclinic  Besembling  fichtelite  in  cirstalline  form,  lustre,  color, 
(ransIacencY,  and  the  reactions  with  idcohol,  ether,  and  the  acids.  But 
melts  at  74-75®  C.    Boiling  temperature  very  high. 

Oomp.,  etc.— Ratio  of  6,  H=12  :  20=(}arbon  878,  hydrogen  12'2.  Analyaes:  1,  Schrottw 
(Pogg.,  lix.  37);  2,  Piiia  (Cimonto,  L  346,  Jahresb.  1855,  984): 

0  H 

1.  HartUe  87*47  1204=99-51  Schrdttes. 

2.  Branchite       87-0  13'4=  100-4  Pina. 

Puria*s  analysis  corresponds  nearly  with  the  ratio  9  :  Id. 

Obs. — Ha/rtHe  is  found  in  a  kind  of  pine,  like  fichtelite,  but  of  a  different  spedes,  the  Fmoi 
aetrosa  Unger,  belonging  to  an  earlier  geological  epoch.  It  is  from  the  brown  coal  beds  of  Obcf^ 
hart,  near  Gloggnitz,  not  far  from  Tienna.  Reported  also  from  Rosenthal  near  Koflach  in  Stjiia, 
and  Pravali  in  Carinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  ahio  in  defti 
in  the  coal  or  lignite. 

Branchite  is  colorless  and  translucent,  with  G.= 1  *0442,  and  comes  from  tiie  brown  ooal  of  Mt 
Taso  in  Tuscany.    It  is  soluble  in  alcohol,  like  hartite. 

786.  DINITE  Meneghini  (Oaz.  Med.  Italiana,  Fironze,  Toscana,  July,  1852).  Oocurs  as  an 
Bggi'ogation  or  druse  of  crystals ;  cleavage  none ;  with  the  appearance  of  ice,  but  with  a  yellow 
tinge  due  to  a  foreign  substance.    Inodorous;  t^tsteless;  fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  little  soluble  iu  alcohol,  very  soluble  in  ether  and  in  sulphuret  of  carbon. 
The  ethereal  solution  on  standing  deposits  large  crystals  of  the  dinite.  Fuses  with  the  warmdi 
of  the  hand ;  heated  in  a  close  vessel  distils  over  without  undergoing  any  sensible  deoompositioa 
When  melted  it  looks  like  a  yellowish  oil ;  crystallizes  in  large  transparent  crystals  on  cooling 

From  a  lignite  deposit  at  Lunigiana,  Tuscany,  where  it  was  found  by  Prof.  DmL 

787.  IXOLTTB  (Ixolyt  ffaid.,  Pogg.,  IvL  346,  1842).  Amorphous.  H.  =  1.  G.= 1-006, 
Lustre  greasy.  Color  hyadnth-rod.  Pulverized  in  the  fingers,  it  becomes  ochro-yellow  and  yd- 
lowish-brown.  Thin  fragments  subtranslucent.  Fracture  imperfect  conchoidal  in  the  pjrer 
▼arietiea. 

Softens  at  76**  C,  but  is  still  tenadous  at  100**  C,  whence  the  name,  from  c^oV,  ghtey,  likshtnBimt, 
and  Xva*,  to  dissolw. 

This  species  is  said  to  resemble  hartite,  though  differing  in  the  temperature  of  frision  and  otbei 
characters  It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggnits;  pieces  sometimeB  half  an  indl 
thidc,  asAodated  with  hartite. 
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BENZOLE  GROUP. 

CMIt  fluids  at  the  ordinary  temperature.  General  formula  Gn  ^§or-^ 
Soluble  in  alcohol  and  ether.  Tne  species  observed  in  nature,  which 
include  all  those  known  of  the  Benzole  series,  are  the  followiug : 


0 

H 

a 

BdlingT. 

'788.  BKBZOUi 

6.  H.  =:92-31 

7-69=100 

0-86  at 

16-6' 

a      82*a 

789.  TOLUOiJi 

€i  H,  =91-30 

8-70=100 

0*88  at 

6 

111 

790.  Xylols 

68  Hxo=90-57 

9-43=100 

0-86  at 

19 

189 

791.  OUICOLB 

e,  H|,=90*00 

10-00=100 

0-87 

148 

792.  Gtmolb 

€joH,4=89-65 

10-45=100 

0-86  at 

14 

176 

W.  de  la  Rue  and  H.  Muller  detected  in  1856,  in  Bangoon  tar,  the  first  tiiree  of  the  abo?Q 
gpedea,  with  another  designated  peeudocumole  (isocumole).  In  1860  Baasenlns  and  Eisenstocli 
(Ann.  Oh.  Pharm.,  cziii  161)  announced  zylole  as  present  in  the  petroleum  of  Sehnde  in  HanoTer  | 
and  the  same  year  (ib.,  czv.  19)  Pebal  and  Freund  detected  all  the  ab07e  five  species  of  the  series 
in  the  naphtha  of  Boroslaw  in  Galicia.  Warren  and  Storer  also  (Mem.  Am.  Aa  Boston,  iz.  216) 
haye  detected  zylole  and  "  isocumole  "  m  the  Bangoon  tar.  None  of  the  series  were  detected  by 
Pelouse  and  Cahours  in  the  Pennsylvania  petroleum. 

These  oils  are  produced  in  the  destructlye  distillation,  at  high  temperatures,  of  Utuminoofl 
ooals,  (atty  substances,  eta 

793.  KONUTE.  (Fr.  Uznach)  Kraus,  Pogg.,  zliil.  141,  1838.  Konlit  (fr.  ib.)  SchroUer,  ib.,  lix. 
87,  1843;  (fr.  Bedwltz)  y.  Trommsdorfi;  Ann.  d.  Pharm.,  xzL  126.  Konleinit  Hauam^  Haodhi 
1487,  1847;  KetmgoU,  Ber.  Ak.  Wien,  xiy.  272,  Min.  d.  Sohweiz,  419,  Leipzig^  1866. 

In  folia  and  grains ;  amorphous  ;  stalactitic. 

Soft.  G.=0-88,  TrommsdorfiF.  Color  reddish-brown  to  yeUow.  Melt- 
ing point  114°  0.,  ELraus ;  107ir°,  Trommsdorff.  Distils  at  200"*,  undergDing 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very 
slightly  soluble  in  cold  and  hot  alcohol ;  much  more  soluble  in  ether ;  the 
latter  solution  aftbrding  wax-like  folia. 

Oomp. — ^Ratio  of  0,  H=l :  1 ;  n(6«  H«)  or  a  poljmere  of  bensole.  Fritssche  makes  the 
formula  6isH,a=3(e«H«).  (Bull  Ac.  St.  Pet,  iii  88,  1860.)  Analjaes:  1,  Kraus  (I  c);  2, 
T.  Trommsdorff  (l  a): 

0  H 

1.  Uznach,  Switz.  92*429        7 '671 =100  Eraus. 

2.  Bedwitz,  Bayaria        90*90  7'58=98'48  Trommsdorffi 

The  Bedwitz  mineral  may  bo  a  different  species.  Konlite,  unlike  scheererite,  is  changed  bj 
distillation,  yielding  a  substance  which  melts  bj  the  warmih  of  the  hand.  For  this  product 
Kranss  proposed  the  name  pyroscheererile. 

In  brown  coal  at  Uznach,  at  the  same  locality  with  scheererite ;  near  Redwitz,  Bayaria,  in  the 
Fichtelgebirge,  with  ffchtelite ;  reported  by  Eenngott  fh>m  the  brown  coal  of  Fossa  in  the  Bgei 
ralley(Ueb.,  1860-'6l,  147), 

Named  after  Konlein,  formerly  superintendent  of  the  coal  works  at  Uznach. 

PHTLLdUSTiN  of  Forchhammer  (J.  pr.  Gh.,  zx.  469,  1840)  is  near  the  aboye,  and  is  made  iddnti* 
Ml  with  it  by  Fritzsche.  It  was  obtained  from  an  alcoholic  solution  of  a  resin  from  the  marnhei 
near  Holtegard  in  Denmark ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  736)  bein^  tb« 
phynoreUn.  Fusing  point  86°^7''.  Dissolves  easily  in  alcohol  Forchhammer  obtained  CarboB 
90-22,  90-12,  hydrogen  9*22,  9*26 ;  and  deduces  for  Ce  rp/^o  of  6,  H,  8  :  10 
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794.  fHAPBTHAUJtf. 

Orthorhombic.  Commonly,  as  artificially  prepared,  in  rhombic  tables  of 
122^  and  78^  with  the  acute  angles  trancated,  or  hexagonal  tables. 

Lnstre  brilliant.  Color  white.  G.= 1-153  at  18°  C. ;  0-9778,  at  79-2'^  C, 
Kopp. ;  at  which  temperature  it  melts.  Boiling  point  218°  C.  Diaaolvee 
readily  in  alcohol,  ether,  oil  of  turpentine,  fatty  ous,  etc. 

Oomp.,  ate— 6i«  Ha=Oarboii  98*75,  hjdrogen  6*25=100.  The  first  of  the  Kc^pfUhaUn  WBdn, 
Ihe  general  formnla  for  whioh  is  €„  Hgn-ts.    Burns  with  a  dense  smoking  flama 

Obs. — Found  sparingly  in  Rangoon  tar,  by  De  la  Rue  and  Miiller,  and  by  Wairen  and  Storer. 

AxtiL — Formed  dtfuy  from  petroleum,  ooal-naphtha,  essential  oils,  on  passing  them  throog^ 
ced-bot  tubes. 

796.  TDHTATiTTB.    Quecksilberbranden  pt    Idrialine  (fr.  Idria)  Dumaa,  Ann.  Ch.  Fhya,  L 
&<>0,  1832.    Idrialite  SchrotUr,  Baumg.  ZS.,  ill  245,  iy.  6. 

In  the  pure  state  crystalline  in  stracture.  Color  white.  In-  nature 
found  only  impure,  being  mixed  with  cinnabar,  clay,  and  some  pyrite  and 
gypsum  in  a  brownish-black  earthy  material,  called,  from  its  combustibility 
and  the  presence  of  mercury,  imflammoihle  cmnoibaT  {Q^e6k9Uberirander£^ 

Oomp.,  etc.— Dumas  separated  the  idrialite  by  treatment  with  oil  of  turpentine^  AnaJtjaes: 
1,  Dumas  0.  a);  2,  8,  Schrotter  (L  c.): 

Carbon  949        94*60  94*80 

Hydrogen       51  D.     5*19  Schr.    5*49  Schr. 

Oorresponding  to  the  ratio  for  6,  H  about  3  :  2=Garbon  94*74,  hydrogen  5*26=100.  Inaolii- 
ble  in  water,  and  little  so  in  alcohol  or  ether.  Fuses  at  205**  0.  Sohrotter  found  in  one  speounan 
of  the  crude  mineral  77*32  idrialite,  IT '85  cinnabar,  and  2*75  of  other  Impuri^ea. 

Bodecker  (Ann.  Gh.  Pharm.,  Ill  100,  1844)  obtained  for  the  composition  of  a  substanoe  be 
derived  from  the  crude  material,  (j-)  Oarbon  91*88,  hydrogen  5  80,  oxygen  2*87=100,  oorreepoDd- 
Ing  to  G*'  H**  O  (or  an  oxydized  idrialite).  He  derived  it  from  the  ore  by  sublimation  in  an  atoo* 
Bjdiere  of  carbonic  add.  Bodecker  states  that  a  black  material  obtained  from  the  oondensation* 
ohambers  at  Idria  afforded  a  substance  which  has  the  composition  of  Dumas's  idrialite;  and  this 
he  calls  Jdtryl^  supposing  it  to  be  the  radical  of  his  own  idrialite. 


n.  OXYGENATED  HTDEOCARBONS. 

796.  QBOOBRFTB.    Gtoocerain  L,  Brudknar,  J.  pr.  COl,  ItO.  14^  1853. 

Wax-like.  Color  white.  Not  observed  to  crystallize  from  its  Bolation 
in  alcohol.  Melting  point  near  80^  C. ;  after  fusion  solidifies  as  a  yel- 
lowish wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c  Not 
acted  upon  by  a  hot  solution  of  potash. 

Oomp* — Ott  HmOs,  Br&6kner=:Garbon  t9'24,  hydrogen  13*21,  oxygen  7*65=100.    Aiu^jaes 
Brilckner  (I  a) : 

OHO 
7906         1313        [7-81]=slOO. 
79-16        1801        [7'88J=100, 

OlMk— From  the  same  darkirmon  brown  coal  of  Qesterwiti  tbat  ailbrdad  the  geomjMiM  ^ 
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739),  and  fttmi  the  same  solution.  The  solution,  after  yielding  the  geomyric  te^  and  next^  on 
adding  a  hot  eolation  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  '*  geocerinaaure," 
%iallj  afforded,  on  filtering  the  hot  solution,  the  geoeerite  in  the  state  of  a  jelly,  which  on  diying 
tooame  a  white  foliated  mass. 

The  distillation  product  obtained  from  the  same  dark-brown  brown  coal,  tallow-like  in  consist- 
ence (but  in  pearly  crystals  from  a  subsequent  alcoholic  solution)  afforded  Carbon  83-82,  hydro- 
gen 14-ul,  oxygen  [2-17],  corresponding  to  the  formula  Bn  Hno  O,  as  if  derived,  as  follows,  a« 
Bruckner  states,  from  the  above :  2  (e«8  H»«  O.)  -(6  O, +Hs  e)=e»ft  Hu.  O.  It  is  identicBi 
with  the  distillation  product  from  the  y€llouri8?tfiiwon  brown  coal  of  the  same  locally. 

Named  from  yii,  earthy  and  «iipo(,  waao, 

797.  QBOBCTRIOITB.    Geomyricin  JL  Bnkkner^  J.  pr.  CQl,  IviL  10, 1852. 

Wax-like.  Obtained  in  a  pulverulent  form  from  a  solution^  the  gitdna 
oonsistinff  (as  apparent  under  a  microscope')  of  acicular  crystals.  Color 
white.  Melting  point  80^—83°  C.  After  fusion  has  the  aspect  of  a  yel- 
lowidi  brittle  wax.  No  action  in  a  solution  of  potash.  Soluble  easily  in 
hot  absolute  alcohol  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Ocmp^  etc— Ct«  Hit  Oa,  Br&6kner,=0arbon  80*59,  hydrogen  13-42,  0  5-99=100.    Aaaijtmi 


0 

H 

0 

1.  a.=88' 

2.    G.=83 
8.     a.=80 

80-83 
79-97 
80-21 

13-50 
12-85 
13-24 

[6-17] 
;718 
6-55 

Bums  with  a  bright  flame. 

Briickner  observes  that  the  composition  is  very  near  that  of  the  Ohinese  wax,  Palm  wax  (from 
the  S.  A.  palm,  OeroxyUm  andicoia}^  Oeroauba  wax  (from  the  S.  A.  palm,  Oorypha  ceirifera\  for 
which  Lewy  obtained  da  Hts  Oi=0arbon  8069,  hydrogen  18*42,  oxygen  6*99=100. 

Obs.— Occurs  at  the  Gtesterwitz  brown  coal  deposit,  in  a  dirk  hrown  layer,  similar  in  moat 
te8i>ect8  to  the  ydUmUMnmon  which  afforded  the  leucopetrite.  Its  very  slight  insolubility  hi 
alcohol  of  80  p.  a  enabled  Briiclcner  to  separate  resins  and  other  solnble  ingredients  present  in 
the  Duas.  L  Lesquereux  states  (priv.  oontrib.)  that  the  brown  coal  beds  of  the  basiu  in  which 
Gesterwits  lies  has  afforded  the  palms  FUMlaria  IcUania  and  Fheenicitea  Cfuibelianu8f  and  per- 
haps others,  though  none  has  yet  been  reported  from  the  particular  bed  at  Gtesterwita. 

798.  OOPAUTB.  Fossil  Oopal,  Highgate  Resin,  Atkin^  Ifin.,  64,  1815.  Betinite  pt  Cfhek^ 
UiXL,  372,  1831,  Said,  Handb.,  574,  1846.  Fossa  Oopal  J.  R  W.  Johnston,  PhiL  Mag.,  UL 
sir.  87, 1839.    CJopaline  Hauank,  Handb.,  1600,  1847. 

Like  the  resin  copal  in  hardness,  color,  lustre,  transparency,  and  difficult 
solubility  in  alcohol.  Color  clear  pale  yellow  to  dirty  gray  and  dirty 
brown.    Emits  a  resinous  aromatic  odor  when  broken. 

G.=l-010,  Johnston :  ?  15,  Bastock ;  1-053,  fr.  E.  Indies,  Kenngott 


OomiK^Batio  for  e,  H,  e=.40 :  64 :  l=Oarbon  85*7,  hydrogen  11-4,  oxygen  2*9=:10a 
VMS:  1,  2,  Johnston (L  c.);  8,  Ihiiios  (lOn.  Unters.,  IL  183): 


AnA 


0 

H 

0 

Ash 

1. 

2. 

8. 

YeUowirp, 

Cfray 

Kindles 

85-677 
86*408 
85-73 

11*476 
11-787 
11*50 

2-847 
2*669 
2*77 

0136=:  100  Johnston. 
-lOODuflos. 

TolatiKaes  in  the  air  by  a  gentie  heat  Bums  easilv  with  a  yellow  flame  and  much  smoKe,  and 
hardly  any  perceptible  ash.    Blighdy  acted  upon  by  alcohoL 

Kenngott's  mineral  closely  resembles  the  Highgate  copalite  in  its  honey-yellow  color,  and  its 
aefcioii  with  heat  aud  alcohol 

Obs^— From  the  blue  clay  (London  day)  of  Highgate  Hill,  near  London,  from  whenee  it  ii 
Qtlled  Highgate  resin.    It  occurs  in  irregular  pieces  of  a  pale  honey-yellow  color. 


Digitized  by  VjOOQIC 


T40  HTDBOOASBOV  OOXFOUVOB. 


799.  8UOOXNXTB.  'H>««rpov  Homer,  etc.  TAoy.«(»i«r  Theopkr,^  Dmoalr.  A»yy>«p(«»  DiiK 
eto.  Suodnum.  Electrum.  Lyncurinm,  PJin.,  zxzYiL  11,  18,  13.  Amber.  Baoom.  Aabn^  A 
Bernstein  Germ.    Suodnite  pt.  Break.,  Char.,  76,  1820,  140,  1823. 

In  irregular  masses,  without  cleavage. 

H.=2— 2-5.  G.=l-065— 1-081.  Lustre  resinous.  Color  yellow,  somo' 
times  reddish,  brownish,  and  whitish,  often  clouded.    Stredc  white.    Tran»> 

Earent — translucent.     Tasteless.    Electric  on  friction.     Fuses  at  287**  C, 
ut  without  becoming  a  flowing  liquid. 

Oomp.— Batio  for  €,  H,  0=40  :  64  :  4=GazlKm  78*94^  hydrogen  lO-ftS,  ozjgen  10*68=100. 
Analyiis:  Schrotter  (Pogg.,  lix.  64): 

0  78*824  H  10-228  0  10*0= lOa 

But  amber  is  not  a  simple  reiin.  According  to  Berzelius  (Lehrb.,  vliL  431,  Pogg.,  xfi.  419X  il 
conaiflts  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solyents  (properly  (he  apedes  BUCcioiteX 
along  with  two  other  resins  soluble  in  alcohol  and  ether,  an  oil,  and  2^  to  6  p.  c.  of  snocinic  add. 
Bchrotter  and  Forchhammor  state  that  after  removing  these  soluble  ingredients,  true  soeonita 
has  the  ratio  40  :  32  :  4,  which  is  the  ratio  deduced  flrom  the  analyses  of  the  whole  mass,  and 
which  indicates  that  the  mixed  resins  are  polymerous  with  succinite.  Their  nAtnre  has  not  been 
iuTestigated.    Amber  is  hardly  acted  on  by  alcohol 

Bums  readily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leayes  a  blade,  ahining,  cai 
bonaoeous  residue. 

Obs.— Amber  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic;  occurring  from  Dantag 
to  Memel,  especially  between  Pillau  and  Dorfe  Gross-Hubnicken.  It  occurs  also  on  the  coast  of 
Denmark  and  Sweden;  in  Galicia,  near  Lemberg,  and  at  Kiszau;  in  Poland;  in  ICcmiTia,  si 
BoskowitE^  eta;  in  the  Urals,  Russia;  near  Ghristiania,  Norway;  in  Switzerland,  near  BAle;  in 
France,  near  Paris,  in  day,  in  the  department  of  the  Lower  Alps,  with  bituminous  ooal,  also  In  tbs 
department  of  VAisne,  de  la  Loire,  du  Gard,  du  Bas-RhhL  In  England,  near  London,  and  on  the 
coast  of  Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  yarious  parts  of  Asia.  Also  near  Oatanis, 
on  the  Sicilian  coast,  sometimes  of  a  peculiar  blue  tinge. 

It  has  been  found  in  various  parts  of  the  Groen  sand  formation  of  the  United  States,  either 
loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Gay  Head  or  l£artha*8  Vine- 
Tard,  near  Trenton  and  also  at  Oamden  in  New  Jersey,  and  at  Cape  Sable,  near  Magothj  riTor  in 
Maryland. 

In  the  royal  museum  at  Berlin  there  is  a  mass  weighmg  18  lbs.  Another  in  the  kingdom  of 
Ays,  India,  is  nearly  as  Uirge  as  a  child's  head,  and  weighs  2^  lbs. ;  it  is  intersected  by  t&db  of 
carbonate  of  lime,  from  the  thickness  of  paper  to  one-twentieth  of  an  inch. 

It  is  now  hilly  ascertained  that  amber  is  a  vegetable  resin  altered  by  fossilization.  ^us  is 
hiferrod  both  from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occorrenoe  of 
Insects  incased  in  it  Of  these  insects,  some  appear  evidently  to  have  struggled  after  being 
entangled  in  the  then  viscous  fluid;  and  occasionally  a  leg  or  wing  is  found  some  distance  from 
the  body,  which  had  been  detached  in  the  effort  to  escape.  Goppert  has  shown  (Ber.  Ak.  Beifia, 
185:{,  450,  Q.  J.  G.  Soc.,  z..  Am.  J.  Sci.,  IL  zviiL  287)  that  at  least  8  spedes  of  plants  besides  the 
jPinites  eucdni/er  have  aSSbrded  tins  fossilized  resin,  and  he  enumerates  163  spedes  as  represented 
by  remains  in  amber.  Besides  pines,  spedes  of  the  family  Abietinea  and  Gupreesiaea  have  prob 
ably  contributed  to  it 

Amber  was  early  known  to  the  andents,  and  called  hXsktoov,  eUdruntj  whence^  on  aocoont  ot 
its  electrical  susceptibilities,  we  have  derived  the  word  dectriciiy.  It  was  named  by  8(M&e  lyncu- 
rium,  though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  siroon  or  tour- 
maline, both  minerals  of  remarkable  electrical  properties. 

Plmy  mentions,  as  one  proposed  derivation  of  dedrumf  the  fable,  as  he  regards  it,  that  tht 
Bisters  of  Phaethon,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Eridauua  (« 
Padns),  and  that  these  tears  were  called  dedrunu  from  the  fact  that  the  sun  was  usually  called 
etecior;  as  another,  that  it  comes  from  Etedrides^  the  name  of  certain  islands  in  the  Adriatic;  or 
another  dedrides,  the  name  of  certain  stones  in  Britannia,  Arom  which  it  exudes.  He  gives  it  as 
his  opinion  that  **  amber  is  an  exudation  Arom  trees  of  the  pine  family,  like  gum  from  &e  cheny, 
and  resin  from  the  ordinary  pine; "  and,  as  proof  that  it  was  once  liquid,  alludes  to  the  guattv 
etc.,  in  it  He  observes  that  it  had  been  long  called  eucdnum,  because  of  this  origin,  **quod 
arboris  succnm  prisd  nostri  oredidere.*'  He  says  that  in  his  time  it  was  '*  in  request  among 
women  onlly.''    But  "  it  had  been  so  highly  valued  as  an  object  of  luxury  that  a  veiy  diminutive 
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human  efB^«  made  of  nmber,  had  been  known  to  sell  at  a  higher  price  tliaii  living  men,  erm  !■ 
stout  and  vigorooB  health.** 

799A.  KRANTzm  (FoasUes  Harz  (fr.  NlenbuigX  Krant2it»  O,  Bergemagm^  J.  pr.  Ch..  IxzrL  65^ 
Bsaentiallj  succinite.  Oocure  in  small  grains  and  masses  of  a  light  yellow  or  greenish-yellow 
color,  but  reddish  or  brownish  externally.  G.=0  968.  Bather  tender.  Sectile  and  somewfaa* 
elastio.    The  exterior  has  G.=  1  002. 

C^j).— Analysis  by  Landolt  (L  c.)  afforded: 

Oarbon  79*25  Hydrogen  10*41  Oxygen  10*34=  100. 

Corresponding  nearly  to  the  formula  64*  Ho«  04* 

Only  4  p.  a  soluble  in  alcohol,  and  6  p.  c.  in  ether ;  and  only  softens  in  turpentine.  In  sul- 
pburio  add  givet  a  brown  solution.  Fuses  at  225"  G.,  and  becomes  perfectly  fluid  at  288"* ;  and 
at  A  higher  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
brownish  amorphous  substance,  which  is  elastio  like  caoutchouc  at  12%  and  ftiaes  at  15u% 

800.  WAZiOHOWrrB.  Bergpech  pt  (fr.  Walchow)  Estner,  Min^  iii.,  Ite  Abth.,  114k  1800. 
Betinit  Ton  Walchow  Sckr6Uer,  lix.  37,  1843.  Walchowit  Haid^  Ueb.,  1843,  99,  Handb.,  574^ 
1846. 

In  yellow  translucent  masses,  often  striped  with  brown.  Lnstre  reain- 
CUB.     Fracture  conchoidal.     Translucent  to  opaque. 

H.=:l-5— 2.     G.=l-0~1069  ;  an  opaque  variety  1-035. 

Oomp---Ratio  for  6,  H,  0=40  :  64  :  8^,  Scbrotter  (Pogg.,  lix.  61)=80-41  C,  10-66  H,  8*93  O. 
Fuses  to  a  yellow  oil  at  25o**  0.,  and  burns  readily ;  becomes  transparent  and  elastic  at  140"  CL 
But  it  is  a  mixture,  as  alcohol  takes  up  1*5  p.  a,  and  ether  7*5  p.  c.;  the  inaokubk  part  may  be 
identical  with  the  preceding.    Forms  a  dark  brown  solution  in  sulphuric  add. 

Obs.^ — Occurs  in  brown  coal  at  Waldiow,  in  Moravia,  and  formerly  called  RetinUe. 

Estner  also  mentions  a  honey-yellow  resin  from  Uttigshof  in  Moravia  (called  Bemalein  in  the 
Abh.  bohm.  Ges.,  iil  8),  and  another  of  a  similar  color,  but  a  little  greenish,  from  litesko  in 
Moravia. 

801.  BuGiLEAMAjrQm.    Besme  de  Bucaramanga  SouaatngattUt  Ann.  Gh.  Fhys.,  UL  vi.  607, 1842. 
Resembles  amber  in  its  pale  yellow  color.    G.  above  1. 

Omtp.— Ratio  for  €,  H.  0=42  :  66  :  2^— Carbon  82*7,  hydrogen  10*8,  oi^gen  6-5=100. 
Insoluble  in  alcohol.    In  ether  softens  and  becomes  opaque.    Fuses  easily,  and  bums  with  a 
little  smoky  flame,  leaving  no  residue.    Yields  no  sucdnio  add. 

802.  ATMHHITJa.    Ambrit  (fr.  N.  Zealand)  Ebehstetter^  v.  Hauerj  Yeih.  G.  Reidis.,  Wien, 

1861,4. 

Amorphous.    In  large  masses. 

H.=2.  G.=l-034.  Lustre  ^asy.  Color  yellowish-jgray.  Subtrana- 
parent    Strong  electric  on  friction.    Fracture  conchoidal. 

Oomp.,  0to«— Ratio  deduoed  for  6,  H,  0=40  :  66  :  5=Garbon  76*88,  hydrogen  10*64,  oxyw 
gen  12*77.  Von  Hauer  makes  the  ratio  32  :  26  :  4,  which  is  not  nearer  the  analysis  than  Ihs 
abovo.    Analysis :  R.  Maly  (La): 

0  H  0  Aah 

(f)  76-63  10-68  12-10  010 

Wholly  Insduble  in  alcohol,  ether,  oil  of  turpentine,  bensole,  dUorftfbrm,  and  dilute  add 
Bums  with  yellow  smoking  flame.    The  ash  contains  iron,  lime,  and  soda. 

Oba.— Occurs  in  masses  as  large  as  the  head  in  the  province  of  Audcland,  N.  Zealand.  II 
mudi  resembles  the  resin  of  the  Dammara  AuslnUU,  which  abounds  on  the  island,  and  is  oftsf 
exported  with  H 
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803.  BATHVILLITB.    BathTflUte  0.  Gr.  Waiiama,  Oh.  News,  m  133, 1863.    TnlMmto  ^ 

Amorphous.  Dull,  and  of  a  fawn-brown  color,  looking  somewliat  like 
wood  in  the  last  stage  of  decay.     Opaque. 

G.,  after  removinff  air  of  pores  by  air-pump,  about  I'Ol.  Very  friablei 
but  this  characteristic  may  not  be  essential  to  the  species.  Insoluble  in 
benzole.  Torbanite  has  H.=2-25 ;  G.=l-18,  Heddle ;  color  dove-brown; 
powder  yellowish ;  tough. 

Oomp^— Batio  for  €,  H,  0,  from  the  analyseB,  40  :  68  :  i,  or  near  that  of  8nodiiitei=Onb(M 
78*4.%  hydrogen  ll'll,  oxygen  10*46=100.  The  ratio  40  :  66  :  4  is  less  near,  giving  the  peroenfe- 
age  G  78%  H  10-5,  0  10-8=100.  Analyses :  1,  Williams  (I  a);  lA,  same  with  ashezdndad;  9, 
Miller;  SA,  same  with  ash  exdaded : 

0             H  0  Ash 

1.  Bathvmte         68*89  8-66  1*28  25*32=100. 
lA.       "                 78-86  11-46  9-68  =100. 

2.  Sbftantte           63-10  8*91  821  1978=100. 
2A.      **                 78-67  1111  10-22  =100. 

Williams  refers  here  the  torhanite  analyzed  by  Miller.  Other  analyses  of  torbanite  give  Isfli 
oxygen.  The  oxygen  indades  a  little  nitrogen  and  sulphur.  WiUiams  makes  the  foniiiila  Bit, 
Ht»Oa=Oarbon  78-60,  hydrogen  10*92,  oxygen  10*48,  agreeing  hardly  as  well  with  the  analjias 
as  the  above. 

Does  not  melt  when  heated.  In  a  platinum  crudble  affords  a  fatty  odor,  and  bums  with  a 
dense  smoky  flame.  No  action  with  moderately  dilute  nitric  acid ;  completely  caxboniied  by  ooo- 
oentrated  sulphuric  acid. 

Obs« — Bathyillite  occurs  in  the  torbanite  or  Boghead  coal  (of  the  Oarboniferons  farmatioQ\ 
adjoining  the  lands  of  Torbaneliill,  in  the  grounds  of  Bathyille,  Scotland.  It  forms  lumps  whidi 
fill  cavities  in  the  torbanite.  Other  cavities  are  occupied  by  calcite,  pyrite,  etc.  It  may  be  an 
altered  lump  of  resm;  or  else  material  which  has  filtrated  into  the  cavity  from  the  snrroonding 
torbanite. 

The  analysis  of  MiUer  shows  that  some  of  the  torbanite  has  the  same  composition.  As  ptoof 
«f  the  absolute  purity  of  the  substances  analyzed  could  not  be  had,  the  results  are  open  to  soai 
doubt,  as  WiUiams  observes.  Yet  the  mode  of  occurrence  of  the  bathvillite,  and  the  neameaa  ul 
composition  of  this  insoluble  substance  to  the  equally  insoluble  succinite,  favors  the  view  that  it 
is  essentially  a  good  species,  and  that  its  composition  is  not  for  from  that  above  given. 

804.  TOBBANTTB.  Torbanite,  although  related  to  oannel  coal,  has  a  vexy  nearly  uniform  com- 
position, according  to  all  analyses  thus  tax  made,  excepting  that  of  Miller,  and  this  composition  is 
like  that  of  bathvUh'te,  ezoepting  less  oxygen.  It  corresponds  very  nearly  with  the  formula  6«» 
Hi  •  Off  ft = Carbon  82*19,  hydrogen  11-64,  oxygen  6-17.  The  mean  of  five  analyses  (see  p.  757) 
is,  Oarbon  81-15,  hydrogen  11*48,  with  oxygen  about  6*0,  nitrogen  1-37  =  100 ;  excluding  the  nitro- 
gen, 0  82*28,  H  11-54,  0  6*08=100.  Taking  the  oxygen  at  6*40  histead  of  6-0  (see  anaL,  L  e,\ 
the  formula  would  become  'Gi*  H»»  Of  The  nitrogen  is  without  doubt  in  combination  with  por> 
tions  of  the  other  ingredients.  But,  allowing  for  this,  the  dose  relation  to  the  amber  group  stiD 
holds,  both  as  regards  composition  and  insolubility.  Iiess  than  H  p.  a  of  torbanite  is  soluUe  hi 
naphtha  (F^fe).  Although  the  above  formula  cannot  be  taken  as  the  formula  of  the  spedes  at 
the  basis  torbuoite,  it  is  probably  not  far  from  it    Torbanite  may  contain  bathvillite  as  mixture 

806.  miORBTINITB.    2^1oretin  Ibnfihammar,  J.  pr.  Gh.,  xx.  459,  1840.    Hartin  iSbMftr 
Poggn  ^y-  ^1  1848.    Psathyrit  Qheker,  Syn.,  8,  1847. 

Massive,  but  crystallizes  from  a  naphtha  solution  in  needles  of  the  ortho 
rhombic  system. 

G.= 1-115,  hartine.  Color  white.  Pulverizes  in  the  fingers.  Withoid 
taste  or  smelL    Soluble  in  ether. 

Oraup ,  etc.— BoUo  for  6,  H,  e.':40  :  64 :  4s(krt>oa  78-51,  hydrogen  9*05,  oxygM  12*41 
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C^H^  0*,  deduced  by  Schrdtter,  oorrespondB  better  with  the  analjmB.  Analyaefl  *  1-8,  £khidttai 
(L  e);  4^  5i  Forcbhammer  (1.  a) : 


0 

H 

0 

FoBingT. 

1.  EarHne 

78-26 

10-92 

10-82=100. 

210' a 

2.        " 

78-46 

1100 

10-54=100. 

3.        " 

7838 

10-86 

10-82=100. 

4.  XyloretinUe 

79-09 

10-93 

9-98=100. 

166*  a 

6.        •• 

78-67 

10-81 

10-62=100, 

The  hartine  is  a  white  resin  separated  bj  ether  from  a  resin  obtained  fh>m  the  brown  ooal 
of  Oberhart  No.  1  is  Iiariine  as  separated  in  an  amorphous  oondition  by  means  of  naphtha ;  and 
2,  3,  crystallized  fkx>m  an  ether  solution.  (Besides  the  hartine,  two  amorphous  brown  resins  were 
also  obtained  from  the  solution.)  JCyloreUnUe  was  derived  by  Forchhammer  through  the  action 
of  alcohol  on  fossil  pine-wood  from  tne  marshes  of  Holtegaard  in  Denmark. 

806.  IiBUOOPSTRZTE.    Iieuoopetrin  L.  BHickner,  J.  pr.  Ctu,  IviL  1,  1852,  in  art  entitled 
Ueber  einige  eigenthumliohe  wachshaltige  Braunkohlen. 

Between  a  resin  and  wax  in  characters.  Crystallizable  in  needles  from 
solation. 

Color  of  crystals  white.  Melting  point  above  100**  0. ;  and  after  fusion 
brown  and  partly  decomposed,  and  hence  the  exact  meltinff  point  not  easily 
determinable.  Soluble  m  ether ;  also  1  part  in  268  of  boiling  absolute 
alcohol ;  but  not  at  all  in  alcohol  of  80  p.  c. 

Oomp^-^ftt  H84  O3,  Briickner,= Carbon  81  97,  hydrogen  11-47,  oxygen  6  66=100;  rery  nearly^ 
640  Hbt  Or«.    Not  at  all  acted  upon  by  a  hot  solution  of  potash,  or  cold  nitric  acid. 

Obo. — From  a  layer  ^-2  !t,  tbick,  in  an  earthy  yeilouneh-brown  brown  coal,  ut  Qesterwitz,  neai 
Weissenfels.  The  material  of  the  layer  is  of  loam-like  aspect,  but  gives  a  shining  wax-like  streak, 
has  G.= 1-297,  Wackenroder,  and  k>se8  22  p.  c.  of  water  at  100"  0.  The  dried  mass  is  nearly 
half  sand  and  other  earthy  materials.  The  leucopetrite  is  assodated  in  the  coaly  layer,  according 
to  Bruckner,  with  other  organic  compounds,  soluble  in  alcohol  of  80  p.  a,  including  two  resins^ 
two  wax-like  substances  (p.  738),  and  an  acid  which  Bruckner  calls  OeoreUnic  add  (p.  748).  By  a 
distillation  of  the  mass  of  the  brown  coal,  28  p.  c.  of  the  whole  passes  over  as  a  butter-like  mass^ 
which  is  related  to  the  paraffins,  but,  according  to  Bruckner,  contains  2  p.  c.  of  oxygen.  Il^' 
afforded  (f)  Carbon  84-04,  hydrogen  14-10,  oxygen  [1-86],  and  he  writes  the  formula  OiftHnoO. 
It  is  soluble  easily  in  hot  absolute  alcohol  and  ether,  and  very  sparingly  in  alcohol  of  80  p.  oi ; 
Ofystals  in  pearly  hexagonal  plates  from  the  alcoholic  solution ;  mdts  at  60"*  0. 

Named  after  the  locality,  Weissenfels  (=white  rock),  from  Xcmtf;,  white^  and  nrpos,  rock, 

807.  BUOSMITXI.    Erdharz^  Eampferhans,  Euosmit,  (7.  W.  Gumbel^  Jahrb.  Min.  1864,  10. 

Amorphons,  in  masses  of  a  brownish-yellow  color,  or  like  that  of  cherry 
gam,  and  looking  like  common  pitch. 

H.=l-5.  Gr.=l-2— 1*5.  Brittle.  In  thin  pieces  transparent.  Fracture 
conchoidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of 
rofiin  and  camphor.  Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Oomp.,  eto.--Batio  of  e,  H,  0=84  :  29  :  2=40  :  68  :  2^=60  :  8/S :  2H=0arbon  81*89,  hydro, 
gen  ll'fs,  oxygen  6*88 =10u.  Afforded  0*84  of  ash.  The  ratio  is  almost  identical  with  that  of 
touoopetrito.  Melts  at  77"  C,  and  bums  with  a  bright  flame  and  veiy  aromatic  odor.  Solutions 
of  the  alkalies  dissolve  only  a  little  of  it,  alter  long  action. 

Obs^— From  defte  in  brown  ooal,  at  Baiershoi;  near  Thnmsenreuth,  in  the  ilchtelgebirge,  and 
derived  probably  fh>m  a  kind  of  Conifer,  and  one  resembling  the  OupresnnmByhn  miaquaU 
expert 
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808.  SOLBRfiTINITB.    J.  W.  MaM,  FhSL  Mag^  lY.  i,  261, 1851. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel-nat. 

H.=3.  G.=:1'136.  Translucent  in  thin  splinters.  Color  black,  but  bj 
transmitted  light  reddish-brown ;  streak  cinnamon-brown.  Lnstre  between 
vitreous  and  resinous,  rather  brilliant.  Brittle ;  fracture  oonchoidaL  In- 
soluble in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Ctomp^— AnalywB  bj  J.  W.  MtUet  (L  a): 


0 

H 

0 

Ash 

1. 

76-74 

8-86 

10-72 

8-68 

2. 

77-15 

9^6 

10-12 

8-68 

Aflbrds  the  ratio  for  6,  H,  0=40  :  66  :  4=0arbQii  77-06,  hydrogen  8*99,  os^gen  10-28»  ash 
8*68. 

Heated  on  platinum  foil  it  swells  up^  bnms  like  pitdi,  with  a  disagreeable  empyreumatic  smdl, 
and  a  smokj  flame,  leaving  a  coal  rather  difBonlt  to  burn,  and  finally  a  little  gray  ash.  In  a  ^aai 
'tube  yields  a  yellowish-brown  oily  product  of  a  nauseous  empyrenmatio  odor.  Bren  strong  nitric 
add  acts  slowly  upon  it 

Item  the  coal  measures  of  Wigan,  Eng^d. 

609.  FTRORBTZNITS.    Part  of  Fyroretin  of  ^.  K  BatM,  Ber.  Ak.  Wien,  zii  551,  1864^  J. 
pr.  Oh^  bdlL  156;  J,  Stanek,  ib.    Fyroretinite  JMma, 

Besin-like.  Deposited  in  powder  from  a  hot  alcoholic  solution  of  pyro- 
retin  as  it  cools. 

Oomp^—Batio  of  e,  H,  0=40  :  66  :  4=0arbon  8000,  hydrogen  9*33,  oxygen  10-67=10a 
Analysis :  Stanek  (L  a) : 

0  80-02  H  9-43  0  [10-66]=:100. 

Approaches,  as  Stanek  states,  the  beta-resin  of  the  resin  of  Pinuaabiea  (Johnston) =64 •  H»s  0^ 
and  also  oopaivio  add  (fr.  copaiba  balsam)  04»  H«»  O4,  and  other  related  compounds,  showing 
that  it  is  probably  firom  coniferous  trees. 

Ob8.~Pyroretin  of  Reuss,  the  resin  which  affords  the  aboTe,  occurs  in  the  brown  ooal,  between 
Baleel  and  Proboscht,  near  Ausslg  in  Bohemia.  It  occurs  in  masses  from  the  size  of  a  nut  to 
that  of  a  man's  head,  and  also  ia  plates  an  inch  thick.  It  is  brittle;  of  brownish-bladi  cedar; 
greasy-resinous  lustre;  wood-brown  powder;  H.=2'5;  G.=l*06->riS;  and  resembles  modi 
brown  coaL  It  bums  with  a  reddish-yellow  flame,  and  a  strong  odor  like  that  of  burning  amber, 
and  leaves  a  black  coaL  It  melts  easily,  decomposing  and  giving  off  white  fumes,  and  leaves  an 
asphalt^like  mass.  Beuss  states  evidence  showing  that  it  has  probably -been  formed  by  the  actwo 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  ooaL 

810.  REDBsnnrB.  Part  of  Fyroretin  of  A,  R  Beuss.  Beein-like.  Color  fine  reddish-brown. 
Soluble  in  boiling  alcohol  and  in  ether,  and  not  deposited  from  the  alcoholio  solution  on  its  ooolmg. 
Btanek  (L  c)  found  for  the  composition  of  the  resin  thus  obtained,  C  81-09,  H  9*47,  0  9'44=100; 
'«>rresponding  to  640  Hft»  Of* ;  and  he  regards  the  substance  as  a  mixture  of  the  above  pyrvra 
imiief  64*  Hsg  04f  with  another  resin  (here  designated  rmtanniie)  of  the  formula  640  H^  0^ 

611.  ROOHIiXSDBRITB.  Part  of  Subscana  Bituminose  Bochledar,  Ber.  Ak.  Wien,  tl  58, 1851 ; 
=Melanchym  HaieL,  Lotos,  L  86,  216,  tL  86,  viii,  Heft  3;  Zenn^.,  Ueb.  1850,  147,  1853,  134. 
Bochlederite  Dana. 

Besin-like.  Color  reddish-brown.  Transparent  or  translucent  Melting 
point  100"  0.    Soluble  in  alcohol. 

OoB&p^— Batio  of  e,  H,  e:=40  :  56  :  6.    Analysis:  Bodileder  (L  a): 

Digitized  by  VjOOQIC 


OZTGBNATED  HTBBOOAB0ONB.  74B 

0  76-79  H  9-06  0  U-16=10a 

Bnnifl  with  a  yellow  smoking  flame,  something  like  amber. 

Obo.— The  part  soluble  in  aloohol  of  a  bituminous  substance  oalled  melandhyme  by  Haidingei 
and  found  in  masses  as  large  as  the  head  in  the  brown  coal  of  Zweifelsreuth,  near  Neuklrchen  m 
Eger,  Bohemia.  A  simHar  substanoe,  of  somewhat  lighter  color,  occurs  at  Gehnitz,  near  Strakonit^^ 
Vn  Bohemia. 

The  rest  of  the  substance  insoluble  in  aloohol  is  the  species  melaneUite,  p.  750. 

812.  SOHZaANITB.    Ftot  of  Anthraooxen  of  Heuea  (see  p.  746).    Scblanite  Ikuia. 

A  dark  or  light  brown  powder,  obtained  through  solution  by  ether  from 
anthracoxene. 

Comp.^Batio  for  €,  H,  0=40  :  52  :  3i=0arbon  81*63,  hydrogen  8*86,  oiygen  9-52=sl0a 
Am!fynB :  Laurens  (L  a,  p.  746) : 

(})  0  81*47  H  8-71  0  9  82=rlOa 

This  resin  ozydizes  slowly  when  wet  and  exposed  to  the  air. 

OlM^— Sbr  kxsality  and  description  of  the  material  affording  the  schlanile,  see  p.  746. 

813.  aXTTAQUILIirrB.    Johnsbm^  PhiL  Ifag.,  ziiL  829, 1838. 

Amorphous.    In  large  masses  or  layers. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.  G.= 1-092. 
Color  pale  yellow.  Lustre  not  resinous,  or  imperfectly  so.  SHghtljr  soluble 
in  water,  and  largely  in  alcohol,  forming  a  yellow  solution,  which  is  in- 
tensely bitter. 

Oomp^  eto.— -Ratio  for  6,  H,  0=40  :  62  :  6=Carhon  76*686,  hydrogen  8*174,  oxygen  15*161 
=  100,  Johnston.  Begins  to  melt  at  69^*  0.,  hut  does  not  flow  easily  till  near  100*  a  As  it 
oools  becomes  Yiscid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  cold  sulphuric 
acid,  forming  a  dark  reddish-brown  solution.  A  few  drops  of  ammonia  put  into  the  aloohoUc 
solution  darken  the  color,  and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensiye  deposit  near  Guyaquil  in  South  America.  Byidentiiy  s  mix 
ture. 

814.  BaBDIiETONTTB.    J.  F.  W.  Johnskm,  FhiL  Mag.,  UL  ziL  261,  1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of 
an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=l-6.  Lustre  resinous.  Color  reddish-brown  by  reflected 
light,  and  deep  red  by  transmitted ;  powder  light  brown.  Transparent  in 
small  fragments.  Ko  taste  or  smell.  Blackens  on  exposure.  Only  a  trace 
dissolved  by  boiling  alcohol,  ether,  or  oil  of  turpentine.  Not  altered  at 
210°  C. 

Oomp.,  etc—Batio  for  6,  H,  0=40  :  44  :  2,  Johnston, = Carbon  86*83,  hydrogen  7'9'i,  oxygen 
6*76=100.    Johnston  obtained  (})  Carbon  86*21,  hydrogen  8*08,  oxygen  6*76=100. 

On  a  red  cinder  bums  like  resin.  Softens  and  melts  in  boiling  iStiic  acid,  with  the  emission 
of  red  fumes;  a  brown  flocky  precipitate  falls  on  oodting.  Soluble  in  cold  concentrated  sul* 
phuricadd. 

Obs. — Occurs  between  layers  of  coal  aN>ut  the  middle  of  the  Kain  coal  or  Ebigh  Moor  seam, 
at  the  Middleton  collieries,  near  Leeds,  in  Urn.  layers  and  masses,  rarely  thicker  than  -ft  in.,  and 
Utile  rounded  masses  seldom  larger  than  a  pea ;  also  at  Newcastle. 

816.  STANBKmi.    Part  of  Fyroretin  of  A  £  Reuas,  Ber.  Ak.  Wien,  xil  661, 1864,  J.  pt, 
Qh.,lxiiLl66;  JliSitoiMft^ib.   StaneUto  i^niML 

Besin-like,    Kot  soluble  in  any  fluid  without  decomposition,  and  not  at 

Digitized  by  VjOOQIC 


746  HTIXBOOABBON  OOMFOI7ND6. 

all  in  a  solution  of  potash.    Separated  from  the  pjroretin  of  E^use  lij 
boiling  alcohol,  which  leaves  it  behind. 

Oomp— Batio  of  e,  H,  e=39  :  44  :  6,  StanelE,= Carbon  76*97,  hydrogen  7*24^  oiygen  16«7fl 
=  100.  Perhaps  6,  H,  0=40  :  44  :  6=0arbon  77*42,  hydrogen  7-09,  oxygen  16-48=lua  Anat 
ysifl:  8tanek(lo): 

(})   0  7671  H7-80  016-99=100. 

When  heated  g^yes  off  the  odor  of  suocinio  aoid. 

Oba. — For  locality  and  characters  of  the  pyroretin  of  Beuss,  affording  the  above,  see  p.  74^ 

816.  ANTHRAOOXBNm).    Part  of  Anthracozen  (fr.  Brandeial)  Bmtsa,  7!  Lauretm,  Ber.  Ak. 
Wien,  2x1  271,  1866,  J.  pr.  Oh.,  bdx.  428,  1856.    Anthraooxenite  Dcma, 

Obtained  as  a  black  powder  from  a  resin,  by  &epai*atin^  the  remainder 
by  means  of  ether,  the  anthraooxenite  being  insoluble  in  eSier. 

Oomp.— -Ratio  of  6,  H,  0=40 :  88 :  7}^    Analyaifl :  Laurenz  (L  ci) : 

(})  0  75*274  H  61P7  0  18*689. 

11  p.  0.  of  ash  were  separated.    Not  solnble  m  monstroa  without  decomposition. 

Gbn* — ^From  a  resin-like  material,  constituting  layers  2^  in.  thick  between  layers  of  coal,  in  tin 
ooal  beds  of  Brandeisl,  near  Sohlan  in  Bohemia ;  the  mass  is  amorphous,  and  has  H.  =  2*6; 
G.=  1*181;  lustre  externaUv  weak  adamantine;  color  brownish-black,  hyacinth-red  in  thin 
splinters  by  transmitted  light;  streak  dull,  yellowish-brown;  fracture  small-conchoidnl ;  ettUy 
robbed  to  a  fine  powder ;  fuses  easily ;  bums  with  a  yellow  smoking  flame,  and  an  odor  not 
disagreeable.  This  substance  was  named  aiUhraeoxene  by  Beuss.  The  name  is  here  appropiiatad 
to  the  part  insoluble  in  ether.    The  soluble  part  is  named  schlanite  (p.  745). 


817.  TABMANITII.    Besiniferous  Shale  (ft-.  Tasmania)^  OataL  Intemat  Kxhib.,  1862.     Tu* 
manite  A.  a  Churchy  Phil.  Mag.,  lY.  xxviiL  466,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminated  shale ;  aye- 
rage  diameter  of  scales  about  '03  in. 

£[.=2.  G.=1'18.  Lustre  resinous.  Color  reddish-brown.  Translu- 
cent. Fracture  conchoidal.  Not  dissolved  at  all  by  alcohol,  ether,  benzole, 
turpentine,  or  bisulphid  of  carbon,  even  when  heated. 

Compi^  eta — ^No  action  with  muriatic  acid.  Slowly  oxydized  by  nitria  Readily  cart)oniied 
by  sulphuric  add,  with  eTdution  of  sulphuretted  hydrogen.  Alkalies  in  solution  without  action. 
Bums  readily  with  a  smoky  flame  and  offenslTe  odor;  nises  partially,  yielding  oily  and  solid  pio> 
ducts,  haying  a  disagreeable  smell  Batio  of  O,  H,  O,  8=40  :  62  :  3  :  l=Oarbon  79*21,  hydrogca 
10*33,  sulphur  6'28,  oxygen  5*28=100,  corresponding  nearly  to  succinite,  in  which  put  of  the 
oxygen  is  replaced  by  sulphur.    Analysis:  Church  (L  c.^  ^>^^  rejecting  8*14  p.  a  of  ash: 

0  79*84  H  10*41  8  6*32  0  4*98 

* 

OlNk — ^From  the  rirer  Mersey,  north  side  of  Tasmania.  The  rook  is  called  oomJbusUbU  jAoIfli 
A  caking  bituminous  ooal  ttom  New  Zealand,  analyzed  by  0.  Tookey  in  the  laboratoiy  of  ProC 
Per^y  (see  anoL  18,  p.  767),  contained  2*87  p.  c.  of  sulphur  and  no  iron,  the  ash  being  pecoliai^ 
white;  and  Percy  remarks  (Met,  101,  102)  that  the  sulphur  may  have  been  present  iu  a  stall 
similar  to  that  in  fibrine.  The  existence  of  a  sulphur-bearing  resin  like  the  above  from  Taamanis 
renders  it  probable  that  the  New  Zealand  coal  is  impregnated  with  a  similar  insoluble  resin;  2*37 
p.  ol  of  sulphur  would  correspimd  to  the  presence  of  about  44  p.  o.  of  such  a  xesm. 

B16.  BT80DILII.  (fir.  Melili,  8icay)  PanOo  Booxm^  Bedherches  et  Obs.  Noav.,  eta,  Amalefi, 
1674.  Dysodile  Oordier,  X  d.  M.,  xxiii  276,  1808.  Merda  di  Diavolo  BaL  StinkkohVi  (3bm 
Hoaille  papyrac^,  Tourbe  papyrao^  /h 
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In  very  thin  leaves  or  folia,  flexible,  slightly  elastic. 

G.=l*14— 1*25.    Color  yellow  or  greenish-gray.  ,  Streak  shining. 

Oomp.,  eto«— Yeiy  ioflammable,  burning  with  a  bright  flame  and  an  odor  like  that  of  aaafortid% 
leaving  an  ash  in  the  form  of  lamintt^  consisting  largely,  as  shown  by  Khrenberg,  of  the  silioeoiif 
shells  of  inAisoria,  eepeoiaUj  of  NayiculsB^  Delesse  found  (Th^se  anaL  Ghim^  1,  1843)  a  variety 
from  Glimbach,  near  Giessen,  to  afford  water  and  volatile  matters  49*  1,  carbon  5-5|  ash  45*4 ;  U 
the  last,  17 '4  were  soluble  silica,  11*0  sesquiozyd  of  iron,  and  lO'O  day.  Yerj  probably  neal 
lasmanlte,  as  Oburoh  suggests. 

Obs.— Originally  f^om  Kelili,  Sicily,  forming  a  coaly  deposit,  made  up  of  very  thin  paper-like 
leaves,  which  had  evidently  been  denved  from  the  Joint  decomposition  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  ftrom  the  lignite  deposits  of  Westerwald  near  Bolt;  of  Sieg^ 
berg  to  the  north  of  Sept  Montagnes;  of  Saint  Armand  in  Auvergue;  Glimbaoh  near  Giessen; 
tmt  the  real  nature  of  none  of  these  substances  has  been  investigated. 

619.  HIROITB.    Hirdne  Fiddinglon,  Arch.  Pharm.,  Izziv.  818,  Kenng.  Ueb.,  1863, 184b 

Amorphous. 

G.=1'10.  Color  exteriorly  brown,  within  yellowish-brown.  Subtrans- 
Incent  to  opaane.  Fracture  conchoidal.  Softens  in  boiling  water,  and 
then  has  the  odor  of  a  resin.  In  cold  alcohol  a  little  soluble ;  in  boiling 
about  one-half,  and  the  solution,  which  is  gold-yellow,  affords  white  flocks 
on  cooling. 

Pjrr.,  eto«— In  the  flame  of  a  candle  ftises  and  bums  with  a  yellowish  flame,  like  a  bltumlnoua 
eoal,  and  leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  fh>n: 
hkwBf  a  goai).  After  complete  combustion,  leaves  an  ash.  In  sulphuric  add  soluble,  and  colot 
of  solution  blood-red. 

820.  BAUOBDnTB.  Part  of  Baikerit,  Didcflussiges  Hara,  Hemnann  (see  p.  733).  A  thkk  tar- 
like fluid  at  16**  0.,  and  a  crystalline  granular  deposit  In  a  viscid  honey-like  mass  at  10"*  0.  Color 
brown.  Translucent.  Odorbalsamia  Taste  like  that  of  wood-tar.  Easily  and  perfectly  soluble 
in  alcohol  and  ether.    The  alcoholic  solution  becomes  milky  when  diluted  with  water. 

Constitutes  32*61  p.  c.  of  the  baikerite.    No  analysis  yet  made. 

820  A.  DOFPLBBITK  of  J:  C,  I>eick«t  R  H.  Ztg.,  xviL  883.  (Not  Dopplerite  according  to  Kenng^ 
Ueb.  1868,  141.)  Grayish,  earthy,  plastic  in  the  fingers  when  flresh;  becoming  dark  reddish- 
brown  to  black  on  drying. 

Yields  after  drying,  combustible  substance  83*26,  water  12*6,  ash  4*26.  Bums  with  a  bright 
flame  and  intense  heat^  and  differs  from  dopplerite  in  this  respect,  and  also  in  containing  mooh 
less  water. 

I^om  a  neat  bed  at  Finkenbadi  In  the  Canton  of  St.  Gkll,  Switserland. 


in.  AOm  HTDROCAEBONS. 

821.  BtTTTRSLLZTB.    Bosr  Bntter  Luck,  Ann.  Ch.  Pharm.,  \W.  125, 1845.     Butyrit  Ghirhr, 
Syn.,  9,  1847.     Bntyro-limnodic  Acid  Brazier,  Chera.  Gas.,  1852,  375.     Butyr.Uite  iMxna. 

CiyBtallizable  in  needles.  Butter  like  in  consistence.  Color  wliite. 
Melting  point  of  impure  native  material  47^,  Brazier ;  but  of  material  after 
solution  in  alcohol  61^,  Luck;  62^—52*7%  Brazier.  Easily  soluble  in 
iloohol  or  ether. 

Oomp-^  4H««  04,  BnudersOaibon  76-0.  hydrogen  13«5,  oxygen  12*5=100,  and  like  palmttk 
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acid  in  ratio.  Lnck  giyes  the  less  probable  fonnnla  -Cat  Hta  -6%.  The  followinf^  am  Imek's 
analyses  (1.  c.) :  Nos.  1,  2,  were  the  uncTystalliied  batyrite;  S,  that  obtained  by  combination  with 
potash  (with  which  it  forms  a  kind  of  soap)  and  a  separatioD  afterward  by  add : 

OHO 

1.  Vnenf8(aUiadd  78-78  12*50  13-72=100. 

a.  "  73-89  12-87  18-74=100. 

3.  From  potash  solntion  76*06  12*66  12*39=100. 

Obi« — From  the  peat-bogs  of  Ireland. 

The  name  bu^te  being  used  in  chemistry  for  another  substance,  it  is  here  dumged  to  the 
fonn  aboTC. 

822.  aSOOSRELXaXTB.     Geocerinsfinre  Bruckner,  J.  pr.  Ch.,  IviL  10,  1862.    Oeocerio  Add, 

Gteooerellite  JDofUL 

Color  white.  Brittle,  and  easily  pulverized.  No  cryBtallization  obfienred. 
Soluble  freely  in  hot  alcohol,  and  aeposited  from  the  solution  as  a  jelly  on 
cooling,  with  nothing  crystalline  under  the  microscope.  Melting  point  82^  G. 

Oomp.— 6sa  Hftc  O4,  Bruckner ; =Oarbon  79*24,  hydrogen  13*21,  oxygen  7*66=100.  Analysis : 
Brudmer  (L  c.) : 

(})  Carbon  78*61        Hydrogen  12*70       Oxygen  18*69=100. 

The  add  was  separated  by  combination  with  lead  by  action  with  a  hot  sdation  of  acetate  nf 

Id. 

Obs.~Separated  from  the  dark  hroum  brown  coal  of  Giesterwits.    See  QwKBsasm,  p.  73a. 

823.  BRUOENBBBIiZilTB.    Georetinsaure  Bruckner,  J.  pr.  Gh..  Ivii  6,  1852.    QeoraUjiic 

Add.    BriidniereUite  Dana, 

Crystallizable  in  white  needles  from  an  alcoholic  solutian.  Dissolvea 
easily  in  boiling  alcohol ;  and,  if  the  solution  is  a  concentrated  one,  crystal- 
lizes out  more  or  less  completely  on  cooling. 

Oomp.— 'Gt^  H44  08t  Briidcner,= Carbon  62*61,  hydrogen  9*56,  oxygen  27-83=100.  The  leai 
mlt  afforded  Carbon  43-36,  hydrogen  6-69,  oxyd  of  lead  34-68,  oxygen  716*471 =100. 

Oba^-Separated  from  the  yellowish-brown  brown  coal  of  Gesterwit^  See  LBUOOFRBm^  pi 
743. 

824.  SUOOINSLLITZI.  [Snodnnm]  vertitur  [by  distillation]  pertim  in  dlenm  sni  ootona^ 
partim  doniquo  in  candidufn  quiddam  et  tenue  quod  similitadlnem  quandam  gerit  spedemqoe 
sails,  Agrie.,  Nat  Foss.,  238,  1646.  Flos  Sacdni  Libav^  Alchem.  Tract.,  399,  1697.  Siicdnic 
Add.    Sacdnellite  Dana. 

Orthorhombic.  /A  7=120^  18',  O  A  1=129**  46' ;  a  :  J  :  (7=1-0425  : 1 : 
1-7425,  Kamm.     1  : 1,  bas.,=100'*  30',  macr.,  135%  brach.,  96**  22'. 

H.=l.  G.=1'66.  Lustre  vitreous.  Colorless  or  white.  An  aromatio 
odor.    Soluble  in  water. 

Oornp^ — 64  Hg  64= Carbon  40*7,  hydrogen  6*1,  oxygen  64*2=100.  Eraporatos  at  %  low  tem- 
peratore,  and  on  cooling  condenses  in  crystals. 

Obs.— Exists  in  amber,  constituting  2^  to  6  p.  c.  of  the  mass,  and  easily  obtained  trom  it  by 
distillation.  Its  presence  ready  formed  in  this  resin  is  shown  by  the  fact  that  it  may  be  separated 
either  by  water,  ether,  or  alkalies,  the  amber  bemg  left  after  the  treatment  without  its  succinic  add. 

626.  RBTINZIIJiilTZI.  Fart  of  Bright  Yellow  Loam  (fir.  Borey)  so  saturated  with  petrdeon 
that  it  bums  like  sealing-wax,  J,  MOles,  PhiL  Trans.,  li.  586,  1760;  Bitumen  from  BoTey,  Betin 
asphaltum,  ffaicheti,  lb,  1804,  402 ;  Betinite.  Besin  of  Betin  Asphalt|  Betinic  Aiid,  J.  K  9 
Johnsian,  PhiL  Kaa:.,  m.  xiL  660^  1838.    Betinellite  Dana, 
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liesin-like.  Light  brown.  Begins  to  melt  at  121^  0.,  is  perfe^stlj  fluid  at 
160°,  and  gives  off  a  resin-like  odor  at  100*"  0.  Soluble  in  alcohol,  still 
more  fireel j  in  ether. 

Oomiw— O.  ratio  for  6,  H,  0=21  :  2£  :  3.    Analysis:  Johnston  (L  a): 

C  76-86  H  8-75        0  U-39=100. 

Johnston  describes  salts  of  retinic  acid  with  silver,  lead,  and  lime. 

Obs^ — ^Tbe  retinasphalt  of  Hatchett,  from  the  Tertiary  coal  of  Borey  in  Deyonshlre,  fron 
which  alcohol  separates  the  above  species,  occurs  in  roandish  masses,  haying  H.= 1—3*5  ;  Gt.s 
1*186,  Hatchett ;  lustre  slightly  resinous  in  the  fracture,  often  earthy  externally;  color  light  yel< 
lowish-brown,  sometimes  green,  yellow,  reddish,  or  striped ;  and  is  subtransparent  to  opaque ; 
olten  flexible  and  elastic  when  first  dug  up,  though  brittle  on  drying.  Johnston,  after  diying  the 
retinasphalt  at  300""  C,  obtained  (L  c.)  63*92  p.  c.  of  resin  soluble  in  alcohol,  27*45  of  insoluble 
organic  matter,  and  13-23  of  ash=100.    The  Insoluble  portion  has  not  been  investigated. 

Hatchett  found  (L  a)  vegetable  resin  65,  bitumen  41  (the  insoluble  part,  which  he  regarded 
as  asphalt^  and  alludes  to  in  the  name  retinasphalt),  and  earthy  matter  8=99. 

A  retinae  from  BcUle  afforded  Bucholz  (Sohweig.  J.,  I  290,  1811)  91  parts  soluble  in  absolute 
alcohol,  and  9  parts  insQlubla  The  former  gives  a  yellowish-brown  deposit  on  dilution,  and  ia 
more  soluble  in  boiling  dilute  alcohol  than  in  cold;  and  it  is  insoluble  in  pure  ether  and  turpen- 
tine. The  laUer  is  a£so  insoluble  in  ether.  Both  are  soluble  in  alkalies,  which  would  seem  to 
faidioate  that  they  are  add  in  their  relations. 

The  resin  fuses  with  more  difficulty  than  most  resins,  blackens  in  the  heat,  and  gives  out  a 
■trong  aromatic  odor.  By  <Ustillation  yields  a  brown  thick  oil,  some  water  containing  a  litti* 
aoetio  acid,  besides  carbonic  add  and  carburetted  hydrogen. 

826.  DOPPLEBITXI.    Dopplerlt  Said.,  Ber.  Ak.  Wien,  il  287,  1849,  111  281. 

Amorphons.  In  elastic  or  partly  jelly-like  masses.  When  fi-esh,  brown- 
ish-black, with  a  dull  brown  streak  and  greasy  subvitreous  lusti*e;  and 
when  in  thin  plates  reddish-brown  by  transmitted  light 

H.=0-5.  G.=l-089,  Foetterle.  After  drying,  H.=2-2-5,  G.=l-466, 
and  lastre  somewhat  adamantine.  Becomes  elastic  on  drying  from  exposure 
to  the  air.    Tasteless.    Insoluble  in  alcohol  or  ether. 

Oomp.,  etc— Batio  for  6,  H,  0,  nearly  10 :  12 :  5,  from  analyses  2, 8.  An  add  substance^  of 
miztare  of  different  adds,  related  to  humic  acid«  Analyses  :  1,  Schrotter  (Ber.  Ak.  Wien,  ii.  287, 
1849);  2,  8,  F.  Miihlberg  (Jahrb.  G.  Reichs.,  xv.  283,  1865): 


0 

H 

0             N 

1.  Anssee 

2.  " 

3.  Obbiirg 

61-09 

56*94 

(i)  66-68 

6-29 
5*20 
6-68 

42*69        1-03=100  flchrStter. 
88*86       =100  Miihlberg. 
37*79       =100  Miihlberg. 

From  No.  1,  6*86  of  ash  are  exdnded ;  from  Na  2,  6*18;  ftx)m  8,  6  to  14-2  p.  a  AH  were  dried. 
Schrotter  found  the  loss  of  water  78*6  p.  a ;  and  Muhlberg,  at  110**  0,  for  No.  2,  20-04  p.  o.  fof 
an  air-dried  specimen;  for  8,  81*8  p.  o.  for  a  jdiy-like  spedmen,  and  19-7  for  an  air-dried.  In 
caustic  potash  soluble,  with  a  residue  of  earthy  matters. 

Obs. — Found  in  peat-beds,  near  Aussee  in  Styria ;  and  in  Gontin  in  AppenzeD,  and  Obbiirg, 
near  Stansstad  in  IJnterwalden,  Switzerland. 

Named  after  Bergrath  Doppler,  who  was  the  first  to  bring  the  substance  to  notice. 

C.  W.  Gumbe]  has  referred  here  (Jahrb.  Min.  1858,  278)  a  substance  from  a  peat-bed  near 
Berohtesgaden.  It  is  soft,  plastic,  elastic,  black,  of  waxy  lustre,  tasteless;  on  drying  iilthe  air  it 
resembles  compact  coal,  is  brittle  and  velvet-blaok,  and  has  H.=2'5,  G.= 1*439,  lustre  vitreoos, 
with  powder  brownish-black.  The  air-dried  material  loses,  at  80"  G.,  12  p.  a  of  water.  Unlike 
dopplerite,  it  bums  with  a  bright  yeUow  flame,  is  partially  soluble  in  alcohol,  and  the  alcoholic 
solution  affords  a  resin  (Kenng.  Ueb.,  1858,  142). 

A  pitch-black  coal-like  sul^tance  from  the  peat-beds  at  Kolbenmoor,  near  Berditesgaden,  the 
■ame  that  are  described  by  Giimbel,  related  to  dopplerite  in  composition,  and  in  not  burning  with 
%  flame  when  inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analyzed  by  C  Gilbert 
r  (priv.  contrib.,  dated  Nuremberg^  Jan.  28,  1866).    It  afforded  him : 
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0  60-98        H6-86        N  3-74        0  S6-U        ash  8-78=100. 

It  appears  to  be  the  same  suhstanoe  that  is  here  pertiallj  described  bj  GiimheL 
Mr.  Wheeler  obaenres  that  it  is  found  imbedded  in,  and  entirely  surrounded  bj,  the  peat;  tn. 
specimens  show  well  the  transition  from  peat  to  the  ooal-like  substance. 

827.  MLXANZHiUTB.    Part  of  Melanchym  of  Haid,  (see  p.  744).    IfelanelUte  Duml 

Black  and  gelatinous,  as  obtained  by  Sochleder.  Separated  from  roch- 
lederite,  or  the  resinous  ingredient  of  melanchjme,  by  dissolving  the  latter 
out  by  means  of  alcohol. 

Oomp.,  etc.— The  jelly-like  mass  gare  on  analysis,  Oarbon  67*14,  hydrogen  4*79,  ozygea 
28*07=100,  corresponding  to  the  ratio  48  :  40  :  16=Garbon  67'3,  hydrogen  4*7,  azygen  38-0= 
100.  The  ratio  48  :  40 :  16=12  :  10  :  4  affords  the  percentage  0  661,  H  4*6,  0  29*3=:iOa  The 
substance  is  regarded  by  Bodhleder  as  an  add  related  to  ulmic  add.  But^  as  it  was  not  combined 
with  a  base  before  analysis,  there  is  no  proof  of  its  purity. 

On  the  locality  and  material  affording  this  add,  see  BoCHLiDmii^  p.  744 


IV.  SALTS  OF  ORGANIC  ACIDS. 

828.  BABLZiTni.  Honigstein  (fir.  Thuringia)  TTem.,  Bergm.  J.,  1789,  L  380,  396.  Honigstein 
Karat.^  Mus.  Lesk.,  ii.  P.  1,  836,  1789.  Suodn  transparent  en  cristauz  octaddres,  Pierre  de 
miel,  V,  Bom,  Cat  de  Baab,  ii  90,.  1790.  MelUtes  Gmdir^  Linn.  Syst,  ill  282,  1793.  MeUilite 
Kirwan,  Min.,  ii.  68,  1796.  Mellite  H,,  iii.  1801.  Honigstein,  MelilIthu8,=Honigsteinsaar6 
(Addum  melilithicum)+Alaunerde+Wa8ser,  Kiafr,^  Ak.  Berlin,  1799,  Beitr.,  iii  114,  1801. 

Tetragonal.  0  A  1=33°  29' ;  a=()-745445,  Kokscharof.  Occurs  in 
octahedrons,  with  often  the  planes  i-i  truncating  the  basal  angles,  and 
Bometimes  the  terminal  angle  and  basal  edges  truncated,  the  occurring 
planes  being  0,  /,  i-t,  1.  1  A  1,  pyr.,=118°  16',  ba8al,=93'^  Ii' ;  1  A  i-iz=z 
121°  52'.  Cleavage  :  octahedral,  very  indistinct.  Also  in  massive  nodules, 
granular  in  structure. 

H.=2— 2-5.  G.=l-65— 1-65;  1-636— 1-642,  Kenngott.  Lustre  Peeinous, 
inclining  to  vitreous.  Color  honey-yellow,  often  reddish  or  brownish; 
rarely  white.  Streak  white.  Transparent — translucent.  Fracture  con- 
choidal.     Sectile. 

Oomp.— %1 3"+ 18  tt=&fel]itic  acid  40*53,  alumina  14-82,  water  45-16.  Analyses :  1,  Klaproth 
(Beitr.,  iii  114);  2,  Wohler  (Pogg.,  viu  825) ;  8,  J.  y.  qjenkof  (Koksch.,  iii  217): 

Melliticadd    46  41*4  42*36 

Alumina  16  14-6  14-20 

Water  88=100  K.         44-1=100  W.       44-161. 

Tjr^  etc. — Whitens  in  the  flame  of  a  candle,  but  does  not  take  fire.  Dissolves  in  nitric  add; 
decomposed  bj  boiling  water.    In  a  matrass  yields  water. 

Obs. — Occurs  in  brown  coal  at  Arten  in  Thuriogia;  at  Luschits  near  Bilin  in  Bohemia;  near 
Walchow  in  Moravia;  in  the  Govt  of  Tula,  Russia  in  Europe ;  Nertschinsk,  beyond  Lake  Baikal 

829.  PiaonTB  Johnston  (Phil  Mag.,  III.  zvii  382V  A  salt  of  alumina  and  an  orKanic  add  caltod 
mudoBOOus  add  by  Johnston.  Composition  4  ^-h6tHio04  (the  add)+ 27  tL  Formed  on  granioe, 
m  Cornwall  from  the  action  of  wet  vegetation.    Reported  also  from  Wicklow  (Oh.  Gkus.,  1 852,  378). 

829A.  GRaANio  Salts  or  Ibon.  Native  compounds  of  iron  and  organic  adds  hsTO  been  indicated 
by  Bersolius  and  other  diemists  as  oommon  in  marshes.  But  none  of  them  has  yet  been  propel^ 
investigated,  the  kinds  of  adds,  as  weU  as  the  proportions  of  add  to  bases,  beinig  nndetenmned. 
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APPENDIX  TO  HYDROCARBONS. 

830.  ASPHAIiTUM.  *A9fa\rotAris(oL,SlrabOflHo8C^BUi.  BitumeD  Plwk,  zzxr.  61.  Aapliall^ 
Ifineral  Pitch.  Asphalt)  Bergpoch,  Erdpoch,  Germ.  ABphalte,  Bitame,  iV.  [For  wjn,  of 
FittaBphalt  or  llinend  Tar  (Bergtheer  Oerm,),  see  p.  728.] 

ABphaltum,  or  mineral  pitch,  is  a  mixture  of  different  hydrocarbons,  part 
of  which  are  oxygenated.     Its  ordinary  characters  are  as  follows  : 

Amorphous.  Q-.=l-- 1*8:  sometimes  higher  from  impurities.  Lustre 
like  that  of  black  pitch,  Clolor  brownish-black  and  black.  Odor  bitumi- 
nous. Melts  ordinarily  at  90^  to  100®  C,  and  bums  with  a  bright  flame. 
Soluble  mostly  or  wholly  in  oil  of  turpentine,  and  partly  or  wholly  in 
ether ;  commonly  partly  in  alcohol. 

The  more  solid  kinds  graduate  into  the  pittasphalts  or  mineral  tar  (n. 
728),  and  through  these  there  is  a  gradation  to  netroleum.  The  fluid  kinds 
change  into  the  solid  by  the  loss  of  a  vaporizable  portion  on  exposure,  and 
also  by  a  process  of  oxydation,  which  consists  flrst  in  a  loss  oi  hydrogen, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Oomp.— The  action  of  heat,  aloohol,  ether,  naphtha,  and  oil  of  turpentine,  as  well  as  direot 
analyses,  show  that  the  so-caUed  asphaltum  from  different  localities  is  veij  Tarious  in  compoai- 
tion.  Yet  the  true  composition  is  not  known  of  any  one  of  them.  It  haa  been  shown  only  thai 
the  following  are  the  classes  of  ingredients  present : 

A.  Oils  vaporizable  at  about  loO''  C,  or  below;  sparingly  present,  if  at  aU. 

B.  Heavy  oils,  probably  of  the  Pittolium  or  Potrolene  groups  (pp.  728,  729);  raporizable  between 
100*  and  250**  C. ;  constituting  sometimes  85  p.  c  of  the  mass. 

G.  Resins  soluble  in  alcohol 

D.  Solid  osphaMike  substance  or  substances  soluble  in  eiher  and  not  in  alcohol;  blaclc,  pitch-]lk% 
ttstrous  in  fVacture;  15  to  85  p.  c. 

&  Black  or  brownish-black  substance  or  substances  not  soluble  eUher  in  akohx^  or  eiher;  similar  te 
D  in  color  and  appearance,  Kersten ;  brown  and  ulmin-like,  Volckel ;  1  to  75  p.  c. 

F.  Nitrogenous  substances ;  often  as  much  as  corresponds  to  1  or  2  p.  c.  of  nitrogen. 

Boussingault  attempted  an  investigation  of  the  composition  in  1837  (Ann.  Ch.  Phvs.,  IzzIt. 
Ul),  and  arrived  at  the  conclusion  that  there  were  two  principles  present;  one  pslsrome^  an  ofl, 
the  other  oaiph(Mtyt^  a  soUd,  and  concluded  that  all  asphalts  were  mixtures  of  these  two  in 
different  proportions.  But  his  TpetroVsms^  aa  ahneady  observed,  is  beyond  question  a  mixture 
of  oQb  ;  and  his  (upAottme  needs  much  more  investigation.  His  special  examinations  on  thia 
point  were  made  only  on  the  asphalt  of  Becholbronn.  Ho  found  in  it  (1)  no  light  oil  (or  AX  as 
nottung  was  given  off  at  100**  GL ;  (2)  85*4  p.  a  of  heavier  oil,  or  hia  p6<ra20ne,  vaporish  between  100* 
and  230*  0.  (B);  and  (8)  14*6  p.  a  of  a  black,  lustrous,  aaphalt-like  solid,  his  OB^haUbBnA^  soluble 
in  either,  oil  of  turpentine,  and  fatty  oils,  but  not  in  alcohol  (D).  Asphallene  was  the  solid  8ub> 
stance  after  subjectiog  the  asphaltum  to  a  temperature  of  250*  0.  in  a  hot  oil-bath. 

(Boussingault  has  been  quoted  by  Berzelius,  Kersten,  Bammelsberg,  and  others,  as  making  the 
asphaltene  not  soluble  in  ether,  but  he  expressly  mentions  its  solubility.  He  also  states  earlier 
that  the  mass  of  the  asphalt  was  whxXiy  soluble  in  ether;  and,  also,  that  he  used  ether  to  separate 
it  from  the  impurities  present,  after  which  kind  of  purification  it  burnt  without  residue.) 

Boussingault's  analysis  of  asphaltene  afforded: 

Oarbon  75*0  Hydrogen  O-S  Oxygen  14*8=99'7 ; 

ffhring  the  ratio  for  €,  H,  0=40 :  64 :  6.  He  doses  the  paper  with  his  analysis  of  an  asphalt 
;the  mass)  firom  Oaxitambo,,  as  follows : 

0  76*0  H9-5  Ol6'6=100; 

tad  remarks  on  the  near  approach  of  this  alphalt  in  composition  to  MpAotone.  Bat  in  1840 
(L  a,  Ixxiil  444)  he  gives  two  new  analyses  of  tiie  Oaxitambo  asphalt,  in  which  he  obtained  onilj 
1'65  of  oxygen  and  nitrogen  (see  anaL  7,  below);  and  adds  that  "his  earlier  analysis  was  mads 
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bj  the  method  ordinarily  followed  at  that  time,  bj  which  method  he  was  never  9Jth  />  oht(d& 
more  than  76  p.  c.  of  carbon."  The  remark  virtuallj  concedes  the  inaocurapy  of  the  analjaiB  also 
of  asphaltene,  or  at  least  gives  suflQcient  occasion  for  a  very  large  doubt.  No  special  mention  ia 
made  in  this  second  paper  of  the  asphalt  of  Bechelbronn,  but  analyses  are  given  of  peinkne  from 
the  locality. 

Nendt7ich,  in  an  investigation  of  an  asphalt  from  Peklenicza,  Austria,  found  it  to  oonsiiA 
almost  solely  ofaaphaUeM,  umt  is,  it  was  soluble  in  ether  and  not  in  alcohol;  and  in  1843  (Jahrb. 
G.  Reicbs.,  vii.  743)  obtained  for  it  nearly  the  composition  of  asphaltene  (or  0  72*45,  H  ll'OI 
0  16*48);  but  in  1847  (Haid.  6er.,  ilL  271)  he  rejects  his  earlier  results,  and  states  that  the 
Buneral  contained  no  oocygen^  and  was  essentially  identical  in  composition  with  petrolene^  as  staled 
on  p.  780. 

Other  analysts  have  not  afforded  more  satisfactory  results.  Part  have  been  contented  with 
analyses  of  the  undivided  mass ;  while  others  have  ascertained  the  portions  soluble  in  different 
menstrua,  without  ascertaining  the  constituents  of  the  substances  obtained. 

The  following  table  contains  the  proportions  of  the  ingredients  A,  B,  G,  D,  E,  above,  m  a  fev 
asphalts.  The  letters  £  and  A,  in  connection  with  the  statement  of  the  solubility,  stand  foi 
Oi^r  and  akohoL  1,  Boussingault  (L  c);  2,  Kersten  (J.  pr.  Ch.,  xzzv.  271) ;  S,  4,  Volckal  (Ann. 
Oh.  Pharm.,  Izzxvii.  189);  5,  Klaproth  (Beitr.,  ui  316);  6,  Meyrao(J.  d.  Phys.,  x<£l  118);  7, 
Hermann  (J.  pr.  Ch.,  Ixriii.  232);  8,  Hendtvich  (Haid.  fier.,  L  a): 


A.  Light    B.  Heavier 
oils.            oils. 
L  Beohelbronn                     0               85*4 
8.  Bracea,  Dahnatia              50 
8.  Daz                                    vwymu 
4  Travers,  near  Nenfohatel          " 
ft.  Albania                            0                0 

0. 

Basin. 

♦ 

l-O 

0 

D.  SoLinE. 
InsoLinA. 

14-6 

20-0 

i( 

RInsoL 
inBAA. 

740=  100  KorstML 

"            VadroL 
0            Elapioth. 

6.  Bastennes 

7.  Tschetschna,  Oaucasus 

8.  Peklenicza 

11-2 
tract 

fwofhiirda 
0 

88-8 
aU 

a  third         Keyna 
0  =100  HermamL 
0            KendtvicL 

Elaproth  found  the  asphalt  of  Avlona,  Albania,  to  give  nothing  to  alcohol,  and  to  diapdn 
completely  in  ether,  like  tiiat  of  Peklenicza. 

It  is  probable  that  the  material  insoluble  in  both  alcohol  and  ether  (column  E,  above)  is  not 
always  of  the  same  kind.  That  from  the  Brazza  asphalt  (anal.  2)  was  black  and  lustroui 
Mj^dt-like;  while  that  of  Dax  (anaL  8)  was  brown,  and  ulmin-Uke. 

ultimate  analyses  of  different  asphalts  have  afforded  the  following  results:  1-8,  Ebehneo 
(Ann.  d.  K.,  xv.  528) ;  4,  5,  Regnault  (Ann.  d.  M.,  IIL  ziL  161);  6,  WetheriU  (Trans.  Am.  PbiL 
floa  Philad.,  1852,  358);  7,  Boussingault  (L  a,  IxzziiL  444)  : 

Ash 

8-45=100  Ebehnen. 
1-80=100  Ebelmen. 
5*13=100  Ebehnen. 

=100Begnaulk 

— =I00Begnau]t. 
0-40=100  WetheriU 
— =100  BousshigaQlt 

The  most  of  these  analyses  need  revision. 

Obs. — Asphaltum  belongs  to  rocks  of  no  particular  age.  The  most  abundant  deposits  are 
superficial.  But  these  are  generally,  if  not  always,  connected  with  rock  deposits  containing 
some  kind  of  bituminous  material  or  vegetable  remains  (see  p.  725). 

Some  of  the  noted  localities  of  asphaltum  are  the  region  of  the  Dead  Sea,  or  Lake  Asphaltit^ 
whence  the  most  of  the  asphaltum  of  ancient  writers ;  a  lake  on  Trinidad,  H  m.  in  circai^ 
"wLi^  is  hot  at  the  centre,  but  is  solid  and  cold  toward  the  shores,  and  has  its  borders  oftr  a 
breadth  of  ^  m.  covered  with  the  hardened  pitch  with  trees  flourishing  over  it;  and  about  Mh* 
La  Braye,  the  masses  of  pitch  look  like  blade  rocks  among  the  foliage;  at  various  plaoes  ia  S 
America,  similar  lakes,  as  at  Gaxitambo  (not  Gozitambo),  Pom,  which  is  used  at  Payta,  on  thi 
coast  (under  the  equator),  for  pitching  boats,  etc. ;  at  Berengela,  Peru,  not  fiir  from  Arica  (S.\ 
where  it  is  put  to  the  same  use ;  in  California,  near  the  coast  of  St.  Barbara,  an  area  of  aom 
teres;  in  a  large  bed,  near  Avlona  in  Albania  (G.= 1*206).  Also  in  smaller  quantities,  sometimei 
disseminated  through  shale  and  sandstone  rocks,  and  occasionally  limestones,  or  collected  is 
Cttvities  or  seams  in  these  rocks*  near  Matlock  Derbyshire^  In  stalactitic  masses;  PokUoe  mint 


0 

H 

0 

N 

1.  Bastennes 

78-50 

8-80 

[2-60^ 

1*65 

2.  Pont  du  Ohateau 

7618 

9-41 

[10-84] 

2-82 

8.  Auvergne 

77-64 

7-86 

[8-35 

1-02 

4.  AbmzB,  Italy 

67-43 

7-22 

[28-98 

1-37 

6.  Cuba 

81-46 

9-57 

[i-97] 

6.      " 

82-34 

910 

[6-26]     1-91 

7.  Caxitambo 

(1)88-66 

9-69 

r 

1-65] 
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m  Cornwall;  Haughmond  Hill  In  Shropshire;  at  Bastennes  and  Dax,  Dept  of  LatideSi  oonstltD- 
ting  6  p.  c.  of  a  sandj  deposit;  Val  de  Travers,  Neachatel,  impregnating  a  bed  in  the  Gretaoeoas 
formation,  and  serving  as  a  cement  to  the  rock,  which  is  used  for  buildings;  impregnating 
dolomite  on  the  island  of  Brasza  in  Dalmatia ;  in  the  Caucasus ;  in  gneiss  and  mica  schbt  in 
Sweden. 

The  following  substances  are  closely  related  to  asphaltum,  and,  like  it,  are  mixtures  of  undeter- 
mined carbohydrogens. 

830A.  Grahaiotb  Wurtz  (Coal  or  Asphalt  Zes/ey.Proa  Am.  Phil.  Soc.  Philad.,  ix  183,  1863; 
Grahamite  Wwrtz,  Bep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J.  Sci.,  II.  zlii.  420,  1866.) 
Beoembles  the  preceding  in  its  pitdi-black,  lustrous  appearance;  H.=2:  G.=1'145.  Soluble 
moatlj  in  oil  of  turpentine ;  partly  in  ether,  naphtha,  or  benzole ;  not  at  all  in  alcohol ;  wholly  in 
chloroform  and  sulphid  of  carbon.  No  action  with  alkalies  or  hot  nitric  or  muriatic  acid.  Melts 
only  imperfectly,  and  with  a  decomposition  of  the  surface ;  but  in  this  state  the  interior  may  be 
drawn  into  long  threads. 

Occurs  in  W.  Virginia,  about  20  m.  in  an  air  line  S.  of  Parkersburg,  filling  a  fissure  (shrinkage 
fissure)  in  a  sandstone  of  the  Carboniferous  formation ;  and  supposed  to  be,  like  the  albertite,  an 
inspissated  and  oxygenated  petroleum.  There  is  yet  uo  reliable  analysis  of  it,  not  even  an 
ultimate  analysis.  The  material  is  partly  columnar  from  a  fracturing  as  a  result  of  contraction  iii 
the  material,  the  structure  being  vertical  to  the  sides  of  the  vein. 

830B  Albkbtttb  Bobb.  (Melan-Asphalt  WetheriU,  Trans.  Am.  PhiL  Soa  Fhilad.,  1852,  353.) 
Diffiers  fh>m  ordmary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  in  its  very 
imperfect  fusion  when  heated.  It  has  H.=l— 2;  G.= 1*097;  lustre  brilliant,  pitch-like;  color 
jet-black.  Softens  a  little  in  boiling  water;  in  the  flame  of  a  candle  shows  incipient  (Vision. 
According  to  imperfect  determinations,  only  a  trace  soluble  in  alcohol ;  4  p.  c  in  ether ;  30  in  oil 
of  turpentine. 

Wetherill  obtained  in  an  ultimate  analysis  (L  c.)  Carbon  86'04^  hydrogen  8*9ft,  oxygen  1*97, 
nitrogen  2*98,  S  <r.,  ash  010=100.  By  destructive  distillation,  oils  of  the  Naphtha,  Betanaph- 
tha,  and  Ethylene  series  have  been  obtained  by  Warren. 

Oocurs  filling  an  irregular  fissure  in  rocks  of  the  Subcarboniferous  age  (or  Lower  Carboniferous) 
in  Nova  Scotia,  and  is  regarded  as  an  inspissated  and  oxygenated  petroleum.  For  an  article  on  its 
mode  of  occurrence,  see  Hitchcock,  Am.  J.  Sci.,  II.  xxxix.  267. 

8800.  PiAUZiTB  (Betinit  von  Piauze,  Piauzit,  EdidL,  Pogg.,  IxiL  275,  1844).  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  315"  C.  It  oocurs  slaty  massive ;  color  brownish- 
or  greenish-black;  thin  splinters  oolophonite-brown  by  transmitted  light;  streak  light  brown, 
amber-brown;  H.=  l-5;  G.=l*220;  1-186,  Kenngott. 

After  melting,  it  bums  with  an  aromatic  odor  and  much  smoke,  leaving  5*96  per  cent  of  ash. 
Soluble  in  ether  and  caustic  potash,  also  largely  in  absolute  aloohoL  Heated  in  a  glass  tube  a 
yellowish  oily  fluid  is  distilled,  having  an  acid  reaction. 

It  comes  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Oamlola;  on  Mt  CJhnm,  neai 
Tilfier  in  Styria,  where  thousands  of  pounds  have  been  obtained.  It  mu(^  resembles  a  blach 
lamellar  coal  (Kenngott,  Jahrb.  G.  Reichs.,  91,  1856). 

830D.  Bbrengeutb  Johnston,  PhiL  Mag.,  III.  xiii.  329,  1888.  Asphaltum -like.  Color  dark 
brown,  with  a  tinge  of  green.    Powder  yellow.    Lustre  of  surface  of  fracture  resinous. 

Analysis:  Johnston  (L  c.) :  C  72*47,  H  9*20,  0  18-33=100,  corresponding  to  the  ratio  forO,  H, 
O,  40  :  62  :  8.  Forms  a  solution  with  cold  alcohol,  which  is  bitter  to  the  taste.  On  evaporatioo 
the  resin  obtained  has  a  dear  red  color,  and  remains  soft  and  viscid  at  the  ordinaxy  temperature. 
Nearly  insoluble  in  caustic  potash.  Odor  resinous,  disagreeable ;  but  after  fusion  for  some  time 
at  100*"  C,  this  odor  is  succeeded  by  an  agreeable  one;  on  cooling  it  regains  the  original  odor. 
It  is  said  to  form  a  lake  like  that  of  Trinidad,  in  the  province  of  St  Juan  de  Berengela,  about  100 
m.  ttom  Arica,  Peru,  and  is  used  at  Arica  for  paying  boats  and  vessels. 

831.  MINERAL  OOAL.     'Ay^parcvra  S'Sca  rcSr  rotairoiv  yq(  irXcoy  ix^i  D  icawpov  [=OoaI-like  SUb- 

stanoes  which  have  in  them  more  of  earth  than  of  smoke  or  fire]  Ariatotj  McrrwooAo^.,  iv.  9. 
'Ec  «S  (river  Pontus  in  Thrace)  nwas  XiBom  »i  KaUm-ai  [=Certain  stonea  whloh  bum]  AristoL,  Hc^i 

Oav/i.  *Affov«/i.,  Ci  115.      Ofic  SI  caXoikriy  HOvf  Hkdpaitoi  rwv  Q^mtrtfdvvp  (?  ^pvrrj/flvuy)  iih  ripr  XP**^* 

tiai  ycbiJcif,  etc.  [=Tho0e  (of  minerals)  dug  for  use,  which  are  called  simply  coals,  are  earthy, 
but  wiU  kindle  and  bum  like  charcoal]  (fr.  Liguria),  Theophr^  xvL  (in  Schneider's  oditX  3L5 

B.O.     'Evioc  61  Tw  OpavoT^¥  dvBp^xoivrai  rii  Koiott  xaX  iiaftiimwt  xXstui  x^"*"  [=Some  brittle  StOUei 

beoome  bj  burning  like  glowing  coals,  and  remain  so  a  long  time]  (fir.  3ena  in  Thrada,  and  th* 
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yronumtory  of  Enneas)  Thoophr^  zii.  OpanUt  ueot  Arialol.  Fayyi'mi  ^'0*;  l^rabo  Fcytfrv 
AiOos,  O^jriaf  XtOtff,  Difwc.,  T.  145,  146.  Thracios  lapis,  Q«mma  Sammothracia,  P/tn.,  xxxuL  M. 
xzxrii.  67.    Gagates  Plirkf  zxxrL  34.    Steinkohle  Oemu    Hoaille,  Chari>on  fossDe,  ^. 

Mineral  coal  is  made  up  of  different  kinds  of  hydrocarbons,  with  perhaps 
in  some  cases  free  carbon ;  but  the  species  have  not  yet  been  investigated. 

The  distinguishing  characters  of  mineral  coal  are  as  follows : 

Compact  massive,  without  crystalline  structure  or  cleavage ;  sometimes 
breaking  with  a  degree  of  regularity,  but  from  a  jointed  rather  than  a 
deava^  structure.  Sometimes  laminated ;  often  faintly  and  delicately 
bandea,  successive  layers  differing  slightly  in  lustre. 

H.=0-5— 2*5.  G.=l— 1-80.  Lustre  dull  to  brilliant,  and  either  earthy, 
resinous,  or  submetallic.  Color  black,  grayish-black,  brownish-black,  and 
occasionally  iridescent ;  also  sometimes  dark  brown.  Opaque.  Fracture 
oonchoidal — uneven.  Brittle;  rarely  somewhat  sectile.  Without  taste, 
except  from  impurities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and 
benzole,  exceptmg  at  the  most  2  or  3  p.  c.  (rarely  10  ?) ;  usually  less  than 
1  p.  c.  Insoluble  in  a  solution  of  potash.  Intusible  to  subfusible ;  but 
loffcen  becoming  a  soft,  pliant,  or  paste- like  mass  when  heated.  On  distil- 
lation most  kinds  afford  more  or  less  of  oily  and  tarry  substances,  which  arc 
mixtures  of  hydrocarbons  and  paraffin. 

Var. — The  variatioDB  depend  parUj  (1)  on  the  amount  of  the  volatQe  Ingredients  afforded  or 
detractive  distillation :  or  (2)  on  the  nature  of  tlieae  volatile  oompounda,  for  ingredients  of  simiki 
oomposition  may  differ  widely  in  volatility,  etc. ;  (8)  on  structure,  lustre,  and  other  physical 
characters. 

1.  Anthracttb  (Anthracit  KarsL^  Tah.,  68,  96,  1808.  Glanzkohle  Germ.),  H.=2— 2*5.  6.= 
1*82—1*7,  Pennsylyania ;  1*81,  Rhode  Island;  1*26—1*86,  South  Wales.  Lustre  bright,  ofteo 
submetallic,  iron-blade,  and  frequently  iridescent  Fracture  oonchoidal.  Volatile  matter  after 
drying  3  to  6  p.  a    Burns  with  a  feeble  flame  of  a  pale  color. 

The  anthracites  of  Pennsylyania  contain  ordinarily  85  to  93  per  cent  of  carbon ;  those  of 
Booth  Wales,  88  to  95 ;  of  France,  80  to  88 ;  of  Saxony,  81 ;  of  southern  Russia,  sometimes  M 
percent 

Anthracite  graduates  into  bituminous  coal,  becoming  less  hard  and  oontunlng  more  Tolatflt 
matter;  and  an  intermediate  yariety  is  cskllQd jfree^nimUng  anthracite. 

2.  Ndiive  Coke,  More  compact  than  artificial  coke,  and  some  yarieties  afford  considerable  bit» 
men.  From  the  Edgehill  mines,  near  Richmond,  Ya.,  according  to  Gtonth,  who  attributes  its  ori- 
gin to  the  action  of  a  trap  eruption  on  bituminous  ooaL 

BrrcjMiNOUS  Ck)AL8  (Schwaizkohle  Bausm.j  Handb,  73,  1818.  Steinkohle  pt  Gtrm.),  Under 
the  head  of  Bituminous  Goals,  a  number  of  kinds  are  included  which  differ  strikingly  in  the  action 
of  heat,  and  which  therefore  are  of  unlike  constitution.  They  haye  the  oommon  characteristic  of 
burning  in  the  fire  with  a  yellow,  smoky^ flame,  and  goring  out  on  distiUation  hydrocarbon  oilfl 
or  tar,  .and  hence  the  name  biiuminous/  The  ordinary  bituminous  coals  contain  from  5  to  15 
p.  o.  (rarely  16  or  17)  of  oxygen  (ash  excluded);  whQe  the  so-called  brown  coal  or  tij^Oe  oon- 
tains  fcom  20  to  36  p.  a,  after  the  expulsion,  at  100**  0.,  of  15  to  36  p.  c.  of  water.  The  amount 
of  hydrogen  in  ea(&  is  from  4  to  7  p.  a  Both  have  usually  a  bright,  pitdiy,  greasy  lustre 
.  (wfaenoe  often  called  Pechkohie  in  German),  a  firm  compact  texture,  are  rather  fragile  compared 
<«rith  anthracite,  and  have  G.=1'14 — 1*40.  The  brown  coals  haye  often  a  brownish-black  color, 
whence  the  name,  and  more  oxygen,  but  in  these  respects  and  others  they  shade  into  ordiaaiy 
bituminous  ooals. 

The  ordinary  bituminous  coal  of  Pennsylyania  has  G. = 1*26 — 1  '37 ;  of  Newcastle,  Snglaud.  1  -27 ; 
of  Scotland,  1  '27^1  '32 ;  of  France,  1  '2—1*38 ;  of  Belgium,  1  '27—1  3.  The  most  prominent  kinds 
are  the  following: 

3.  Cakikg  Goal,  A  bituminous  coal  which  softens  and  becomes  pasty  or  semi-risoid  in  the  fire. 
ZUs  softening  takes  place  at  the  temperature  of  incipient  decorapositiou,  and  is  attended  with  the 
escape  of  bubbles  of  gas.  On  increasing  the  heat,  the  yolatQe  products  which  result  firom  the 
ultimate  decomposition  of  the  softened  mass  are  driyen  off;  and  a  coherent,  grayish -black,  cellulai; 
or  fritted  mass  (coke)  is  letV.  Amount  of  coke  left  (or  part  not  yolatile)  yaries  from  60  to  65  p.  c 
A  caking  coal  will  lose  its  caking  quality  if  kept  heated  for  2  or  3  Lours  at  300**  C,  and  aometifflei 
on  mere  exposure  for  a  time  to  the  air. 
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4.  NoK-OAKnro  Goal  Like  the  pTeoeding  in  all  external  characters,  and  often  in  nltinutt 
composition ;  but  burning  ft^ly  without  softening  or  any  appearance  of  incipient  fusion.  Per- 
centage of  Tolatile  matter  same  as  for  caking  cool,  but  the  coke  is  not  a  proper  coke,  being  in  pow« 
der,  or  of  the  form  of  the  original  coaL 

There  are  all  gradations  between  caking  and  non-cakmg  bituminous  coals.  In  external  char- 
acten  the  two  kmds  are  alike.  They  often  break  into  layers :  and  there  is  besides  a  horizontal 
banding  arising  finom  a  succession  of  very  thin  wm-'Sqxafuble  layers,  slightly  differing  in  lustre  or 
shade  of  color.  C9ierry  eoal  or  soft  coal  (of  England)  is  a  non-caking  coal  igniting  well  and  burn- 
ing rapidly,  while  tpHni  or  hard  coal  ignites  less  readUy,  bums  less  rapidly,  owing  to  the  smaller 
amount  of  volutile  matter.  Coals  which  do  not  cake  on  burning  are  Oblled  fne-buming  ooala 
while  the  caking  are  called  binding  coals. 

6.  Oahhbl  Goal  (Parrot  Goal).  A  variety  of  bituminous  cool,  and  often  caking;  but  differing 
flrom  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products  oc 
cUstUlation.  It  is  compact,  with  little  or  no  lustre,  and  without  any  appearance  of  a  banded 
structure ;  and  it  breaks  with  a  conchoidal  fhicture  and  smooth  surfaces ;  color  dull  black  or 
grayish-black.  On  distillation  it  affords,  after  drying,  40  to  66  of  volatile  matter,  and  the  material 
volatilized  incdudes  a  large  proportion  of  burning  and  lubricating  oils,  much  larger  than  the  above 
kinds  of  bituminous  coal ;  whence  it  is  extensively  used  for  &e  manufactura  of  such  oils.  It 
graduates  into  oU-produdng  coaly  shales,  the  more  compact  of  which  it  much  resembles.  The 
original  Parrot  eoal  is  a  cannel  fh)m  near  Edinburgh,  which  bums  with  a  crackling  noise,  whence 
the  name  (Percy);  and  Bom  coal,  a  kind  from  South  Wales,  which  emits  when  burning  something 
of  the  odor  of  burning  horn. 

6.  TOBBiiNiT&  A  variety  of  cannel  coal  of  a  dork  brown  color,  yellowish  streak,  without  lustre, 
having  a  subconchoidal  fhK^tura ;  H.=2*25  ;  G}>.=M7— 1  -2.  Yields  over  60  p.  c.  of  volatile  mat- 
ter, and  is  used  for  the  production  of  burning  and  lubricating  oils,  paraffin,  illuminating  gas. 
Kamed  fVom  the  locality  at  Torbane  Hill,  near  Bathgate  in  Linlithgowshira,  Scotland.  Also  called 
Boghead  Oannel  (see  p.  742). 

7.  Biowv  Goal  (Braunkohle  Germ.^  Pechkohle  pt  Cform,,  Lignite).  Tlie  prominent  character- 
istics of  brown  coal  have  already  been  mentioned.  They  are  non-caking^  but  afford  a  large 
proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt  Germ.), 
but  often  rather  dull  and  brownish-black.  Q.= 1*15  — 1*3;  somei^es  higher  fVom  impurities.  It 
is  occasionally  somewhat  lamellar  in  stmcture. 

Brown  coal  is  often  called  iignile.  But  this  term  is  sometimes  restricted  to  masses  of  coal 
which  still  retain  the  form  of  the  original  wood.  Jet  is  a  black  variety  of  brown  coal,  compact  in 
texture,  and  taking  a  good  polish,  whence  its  use  in  jeweliy. 

8.  Bartht  Bbowk  Ck)AL  {Erdige  BraunkoJUe)  is  a  brown  friable  material,  sometimes  forming. 
layera  in  beds  of  brown  coaL  But  it  is  in  general  not  a  trae  coaL  a  considerable  part  of  it  being 
8olul3le  in  ether  and  benzole,  and  often  even  in  alcohol :  besides  affording  largely  of  oils  and 
paraffin  on  distillation.  For  a  notice  of  "  coal "  of  this  kind  see  under  Leuoopbtritb,  p.  748 
Such  a  coal  is  sometimes  called  wax  coal  and  paraffin  coal  (Wachskohle,  Paraffinkohle,  Gtna,y 
See  also  Bathvilutb,  p.  742. 

9.  Mineral  Ghabooal.  Fibrous  charcoal-like  substance  often  found  covering  tlie  surfaces 
between  layera  of  coal,  and  observed  in  coal  of  all  ages.  It  is  soft,  and  soils  &e  fingen  like 
charcoal.    One  variety  of  it  is  a  diy  powder. 

Comp. — Most  mineral  coal  consists  mainly,  as  the  best  chemists  now  hold,  of  oxygenated  hydro^ 
earbona.  On  page  742  it  is  shown  that  the  kind  of  cannel  coal  called  torbanUe  and  the  sub- 
stance baihviUiie  are  closely  related  In  composition,  as  well  as  insolubility,  to  the  species  of  the 
Succinite  group ;  and  it  is  probable  that  other  cannel  coals  contain  this  or  some  related  compound ; 
and  that  oil-producing  (not  oil-bearing)  shales  include  a  similar  kind  of  hydrocarbon.  T*-e  ordinary 
Utuminous  coab  often  have  10  to  15  p.  a  of  oxygen,  and  may  beef  analogous  composition,  though 
differing  much  in  the  precise  constitution  of  these  hydrocarboDS,  some  containing  such  as  produce 
a  pasty  fusion  or  incipient  decomposition  when  heated  (caking),  and  othere  such  as  undergo  no 
semi-fusion  (non-caking).  The  brown  coals,  in  which  there  are  2u  to  85  p.  a  of  oxygen,  must 
indude  other  kinds  of  oxygenated  hydrocarbons,  of  the  insoluble  kinds.  But  microscopic  exam* 
{nations  appc^.r  to  show  that  woody  fibre  is  present  in  it  in  various  stages  of  alteration. 

Besides  oxygenated  hydrocarbons,  there  may  also  be  present  Mmp2e  hydrocarbons  (that  is,  con* 
tuning  no  oxygon).  This  would  seem  to  follow  fh>m  the  small  percentage  of  oxygen  (2 — 3  p.  c. )  in 
the  Tyneside  cannel,  while  the  hydrogen  is  as  large  in  amount  as  in  any  cannel  or  bituminous  coals. 
And  there  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  the  same  conclusion.  At  pres* 
ent,  however,  chemistry  knows  of  no  simple  hydrocarbons  that  are  insoluble  in  naphtha  and  beuaole. 

The  presence  of  free  carbon  is  naturally  inferred  flrom  the  composition  of  coals  like  the  anthra- 
cites, which  afford  very  little  volatile  matter.  But  even  these  coals  contain  ordinarily  1*6  to  2*6 
p.  a  of  each  oxygen  and  hydrogen ;  and  Berthelot  holds  that  they  are  hydrocarbon  compounds 
uke  other  ooals.  It  is  remarkable  that  in  one  of  the  analyses  of  anthracite  fh>m  Piesbei  g,  Hon- 
•ver  (anaL  i),  no  oxygen  whatever  was  found,  while  there  were  2*23  p.  a  of  hydrogen. 
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Hie  p3Tii3n  of  coal  soluble  i*i  naphtha  or  benselei  although  small  in  <tin  mnt,  indicates  die  pie 
senoe  of  other  hjdrooarbons — simple  or  oxygenated— oils  or  resins.  Their  nature  remains  to  bl 
asoertained.  Fyfe  obtained  bj  means  of  uaphthai  from  tiie  Torbane  mineral,  1*2  and  i'4  p.  c.; 
from  cannel  coal,  2 — 4  p.  a  ;  and  from  Newcastle  caking,  in  three  experiments.  4%  5*8^  9-6  p.  a 
of  soluble  material  These  results  do  not  acoord  with  the  ordinary  statements  with  regard  to  tha 
insolubility  of  coal,  and  the  subject  needs  far  more  extended  atudy. 

Under  mierosoopic  examination,  when  in  thin  slices,  many  bituminous  coals  (induding  most 
cannel  ooala,  the  gas  coals  of  Nova  Sootia,  Pelton,  eto.)  are  seen  to  consist  of  three  kinds  of  material, 
as  first  observed  by  Hutton  (Geol.  Soa  London,  1832-38),  and  fhrther  more  particularl[y  by  Dr. 
Aitken  of  Glasgow  (Ronalds  &  iUchardson,  Chem.  Techn.,  L  778). 

(1 )  An  opaque  black  substanoe,  which  is  insoluble  in  adds  as  well  as  other  menstrua,  and,  ai 
suggested,  may  be  free  carbon  (7).    It  is  stated  to  be  the  main  conBtituent  of  anthradie^ 

(2)  A  yellow  or  reddish  resin-like  substanoe,  which  is  translucent  or  transparent*  volatile  \if 
heat,  and  insoluble  in  naphtha,  muriatic  and  nitrio  acids. 

(3)  Earthy  matter,  which  is  more  or  less  soluble  in  water,  and  is  earthy  impurity. 

The  resin  like  material,  No.  2,  may  well  be  a  spedes  of  the  Sucdnite  group  (see  aboTe). '  b 
many  pitchy  bituminous  coals  it  is  impossible  to  make  out  tiie  structure  here  described,  on 
aooount  of  their  opad^.  Some  Nova  Sootia  coal  contains  yellow  matter,  which  is  soLable  is 
ether,  and  slightly  so  in  turpentine  and  nitric  add;  and  the  same  is  true  of  that  of  the  Peltor 
ooaL    Many  broum  coals,  as  the  Boyey,  show  the  structure  above  described. 

Coals  often  contain  renins  disseminated  in  visible  points  through  the  mass,  which  may  or  ma) 
lot  be  of  soluble  kinds. 

Sulphur  is  present  *n  nearly  all  ooals.  It  is  supposed  to  be  usually  oombmed  with  iron, 
and  when  the  coal  afford  Arid  ash  an  burning,  there  is  reason  for  beUoving  this  true.  Bnt 
Percy  mentions  a  coal  from  New  Zealand  (anal.  18)  which  gave  a  peculiariy  white  ash,  aJthoo^ 
containing  2  to  3  p.  c.  of  sulphur,  a  fact  showing  that  it  is  present  not  as  a  sulphid  of  iron,  biU 
as  a  constituent  of  an  organic  compound.  The  discovery  by  (Jhurch  of  a  resin  containing  sul* 
phur  (see  Tasmavitb,  p.  746),  gives  reason  for  inferring  that  it  may  exist  in  this  coal  in  thai 
state,  although  its  presence  as  a  constituent  of  other  organic  oompounds  is  quite  possible^ 

The  presence  of  nilrogen^  sometimes  2  p.  c.,  proves  the  presence  of  nitrogenous  hydiocarbona; 
bat  of  what  nature  is  unknown. 

The  above  review  of  the  composition  of  coal  shows  that  as  yet  very  little  is  known  as  to  tti 
actual  constituents ;  and  that  no  analyses  to  determine  them  can  be  utisfactoiy  which  are  not 
oarried  forward  by  the  aid  of  the  microscope,  and  by  the  preparatory  separation  of  the  ooal  into 
parts,  as  far  as  possible,  by  different  menstrua,  and  the  separate  analyses  of  these  parts. 

The  impurities  present,  which  constitute  the  cuh  of  the  ooal,  consist  of  silica  or  quartz,  ozyd  of 
iron,  day,  and  other  aluminous  siUcates,  or  such  ingredients  as  make  up  the  mud  and  day  of  fim 
soil  or  alluvium ;  also  some  silica,  potash,  and  soda,  derived  from  the  original  vegetatioD.  Tha 
ash  in  the  purest  mineral  coal  amounts  to  but  0'25  to  1  p.  a ;  but  in  that  which  passes  for  the 
best  there  are  ordinarily  5  to  8  p.  o. ;  and  in  most  that  is  used  for  fud  there  are  8  to  15  p.  c. 

Analyses :  ArUhractie,  1,  Begnault  (Ann.  d.  M.,  III.  xiL) ;  2-4,  Hilkenkamp  k  Eempner  (Steink. 
Deutsjlil.,  ii.  284, 1865) ;  5,  Begnault  (1.  a) ;  6,  7,  J.  Percy  (Proo.  a. Soc,  L  202,  Metal'gy,  105,  186I)l 

Caking  coal  8-10,  Stein  (Steink.  Sachs.,  1867);  11,  Begnault  (L  c.);  12,  13,  Bide  (Perqr^ 
Uet.,  99);  14,  0.  Tookey  (ib.);  15-17,  Noad  (ib.);  18,  a  Tookey  (ib.);  19-21,  Begnault  (La); 
22,  23,  MarsiUy  (0.  B,  xlvL  891). 

Nanrcaking.  24,  Begnault  (L  a);  26,  Nendtvidi  (Ber.  Ak.  Wien,  1861);  26,  27,  A.  Dt<^ 
(Percy's  Mot.,  102;;  28,  29,  Bowney  (Edinb.  N.  Phil  J.,  iL  141,  1865);  30,  Stein  (L  c.);  31-34, 
Marsilly  (L  a);  3d,  B.  BUey  (Percy's  Met..  102). 

Whether  caking  arnoi^noi  stated.    36-39,  Fleck  (Stemk.  DeutsohL,  iL  272,  1865). 

Oannd  cook  40,  Begnault  (L  o.) ;  41,  Vaux  (J.  C»l  Soa,  i  820) ;  42,  Taylor  (Edinb.  N.  FliiL 
J.,  L  145,  1851). 

Torhaniie,  43,  Anderson  (Greg  k  Lettsom,  Min.,  17);  44,  Hoffaiann  (lb.);  46,  Stenhonae  (^)\ 
46)  Fife  (ib.);  47,  Metter  (J.  pr.  Oh.,  IxxviL  38). 

Brwm  coal  48-51,  Begnault  (L  c.) ;  62,  F.  Vaux  (J.  CSh.  Soa,  v.  1,  318,  1849);  63,  Nendtfki 
(La);  54^  Grager  (Jahresb.  1848,  261);  55,  Schrdtter  (Jahresb.  1849,  708);  66,  Baer(Jahresh 
1S62,  783);  57,  F.  Fsdiof  (B.  H.  Ztg.  1850,  68);  58,  Wagner  (Polyt  CSentralbL  1847,  1486);  68 
E  Bisdiof  (L  a);  60,  Liebig  (Kenngotty  1852,  257);  61,  Woskressensky  (ib.). 

Mimsral  eharoooL    62-66,  Dr.  Bowney  (L  a^ 

AtUhtadU, 

P.  a,  ash  exdnded. 
OHOKAsh  OHO 

1.  a  Wales,  Anmr.         98*66  3*33  2*63   1'68  94-06  3-88  8'57  BegBSalt 

8.  Flesberg^  HsDOVer     90*40  1*80       1  78        6-04  86-14  2*02  1'84*H.  &S. 
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1*70   


6*00 
12*60 
426 
2*63 
2-49 
0^9 
1-86 
1-46 
2*46 
400 
8-60 
3-67 
1-78 
1*41 
2*80 
2*40 


81-47  4-88 
82*69  4-76 
84-84  4-63 
83-22  6-23 
80-64  4  76 
83-78  4-90 
81-01  6-17 
84*42  6*48 
86*26  6*90 
87-14  6*49 
84*90  6*76 
86*08  6-46 
89-04  5-23 
90-66  4-92 
87*28  6-69 
88*91  6-10 


18*71 

12-26 

10-74 

11-55 

14*7  0» 

11-37" 

10-38 

8-40 

6*18 

4-81 

8-29 

9-46« 

6-73" 

4-63» 

7*03" 

6-99- 


0-36  64*64  St 
0-39  77-29  St 
0-23  63-89  St 

63-6    Bt 

Dk 

Dk. 

2*44   T. 

170   Nd. 

1-72   Nd. 

1-66    Nd. 

0-96  64-32  T. 

72*0    Bt 

68*0    Bt 

78*0    Bt 

67-76  IC 

77-06  IL 


24.  Bianzf,  France 
26.  Himgarj 

26.  a  Staffordahire 

27.  " 

28.  Sootiand 

29.  " 
80.  Zwidcau 

31.  ICona,  France 

32.  "  " 

83.  Pas^e-Calaifl 

84.  YalendenneB 

36.  Dowlaia|&  Wales 

36.  Zwickau 

37.  « 
88.LQgau 

39.  littlt^  Bohemia 


76-48  6-23  16*01 2-28 

0-74  1  66 

76-40  4-62  17-43* 0'65  1*66 

7218  4-32  1711" 0-64  6-44 

76*08  6*31  18*:J3  2*09  1-23  1*96 

80-93  5*21  10-91   1*67  0*68  6*76 

80-26  401  10*98  0*49  2  99  1*57 

82-95  5-42  10-98 070 

82*91  6-22  10-18 1*74 

82*68  4-18    4-64 860 

90-64  3*66    2*70 310 

89-38  4-43  3*26  124  0*66  1*20 


80*47  6*54 
76*69  2*90 
76-76  4*86 
75*69  4*89 


12-56 
14*44 
18*48 
16-88 


1-44 

7*06 

4*92 

3-08 


78-26  6*36 
78*87  3-92 
77-68  4*69 
77*82  4*67 
78-59  6  49 
82*06  5*29 
88*82  4*19 
88*53  6-46 
84*38  6-31 
90-46  4-57 
98*44  3-78 
90-93  4*51 


16-89"  

17-70*  

17.62»  

17.99    


18-77 

11*06 

11*47 

11*01 

10*31 

4-97 

2-78 

3-30 


2*15 
1*59 
0*51 


1-26 


81*66  6*62  12-73» 

81-84  3*18  15*48 

80*72  5-10  14-72 

78*09  6-06  16-86 


67-0  B 
70-60  Nl^ 

Dk 

Dk. 

—  5^- 

By. 

69*59  St 
68*68  IC. 
66*96  IL 
87-62  IL 
93-17  M. 
B. 

Pk. 

Fk 

-Ft 
-Fk 


40.  W^n^ 
41  lynealde 


48.  TdilMnami 

46.        «  •* 

46.  "  « 

47.  ••         - 


Oanmd  (ML 

84*07  6*71    7*82 2*40 

,8007  6-68    8*10  2*12  1*60    270 
78-06  6*80    312  1-86  2*22    8-94 

JbfMMlML 

64*02  8-90  6*66  0*66  0*50  20*82 

66*66  8-90         6-34       19-10 

66  6    9*0  6*0         19*6 

60-26  8-80  8iM)  1*60  0-18  26*6 


86-81  6-86    8*34    69*0  Bt 

82-29  6-68    831 Vx. 

87*86  6*68    2*68   2*09   Tr. 


80*39  11-17  7*12    1*32  And 

81-17  11-01       7-82  Hn. 

81*86  1118        7-46  St 

81*12  11-86  4-84   2-19  Fife 

80-66  12-17  6*82    1*45  M. 


48. 

49. 


Bonohea  da-Bhone 


70-49  6-69 
68-88  4*68 


JShMMi  (ML 

18-98      4-99 

1811      la  48 


74*19  6-88  20-18*  491 

78-79  6-29  20*92*  411 
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N      8     ABh 


H     0       Coin 


10. 

HeMeOMMl 

11-71  4-85        21-67 



1-77 

73-00  4-93  22  07-  48-5  BegnsiiH 

61. 

Basses  Alpea 

70-02  5-20        21-77 

301 

7219  5-36  22-45*  49  5  BegHhoH 

52. 

Bovej 

66-81  5-63  22-86  0-57 

2-86 

2-27 

67-85  6-76  2339    80-79  Vaux. 

5M. 

Oedcnburg,  Hung. 
Meissen,  Sax. 

0-91 

2-39 

70-84  4-71  24-44" NendtT. 

54. 

68-90  6-36  21-63  

6-61 

7-60 

68-58  6-24  26-1 8>  Grager. 

55. 

GloggniCz,  Austr. 

57-71  4-49  22-14  

8-12 

12-54 

68-42  5-33  26-25*  Sdirottei 

56. 

Wittenberg 

64-07  503  27-55  

— 

3-85 

66-29  5-20  28-51-  Baer. 

67. 

Tenditz,  Prussia 

64-02  5-28  27-90  

12-80 

61-95  6-06  81-99" Biachot 

68. 

K      ^              i4 

49-91  6-20  32-42  

12-47 

5702  6-94  37-04*  Wagner 

69. 

Loderburg.  « 
Laubach,  H.  Darmsi 

65-30  4-90  31-95  

7-85 

60-01  6-31  34-68 Bischot 

60. 

t.  67-28  6-08  3610 



0-59 

67-62  6-07  86-31    Liebig. 

61. 

Irkutsk 

47*46  4-66  33-02  



14-95 

65-81  6-86  38-83    Woakr. 

Minend  Charcoal 

62. 

Glasgow,  fibrauB 

82-97  8-34    684  0-76 

6-08 

88-36  8-56  7-28,  N  080  Eownej 

63. 

Stonelaws,  gramkur  72*74  2*84        5-83 

19-08 

89-89  2-89  7-21-  Rownoy. 

64. 

Ayrshire,  ;&nww 

73-42  2-94         825 

15-39 

86-78  8-47  9-75"  Rownoj. 

66. 

Fifeshire,    " 

74-71  2-74         7-67 



14-86 

87-78  8-21  9*01"  Bowoej. 

Specifio  gravity  of  Na  8,  1-298;  No.  9,  1*275;  No.  10,  1-280;  Na  19,  1-288;  No.  20,  1-298; 
No.  21,  1-322;  Na  24,  1362;  Na  25,  1-366;  Na  80,  1-300;  Na  40,  1-817  ;  Na  41,  1-276;  Na 
42,  1-816;  Na  52, 1-129;  No.  58,  1-280;  Na  55,  1-864;  Na  57,  l-2ti3;  Na  59,  1-219. 

The  brown  ooals  contain  a  large  percentage  of  water;  No.  52  gave  34-66  p.  a ;  Na  53,  18-60; 
Na  65,  25-15;  Na  56,  17-26;  No.  57,  48-6U;  Na  69,49-50. 

Much  the  larger  part  of  the  above  analyses  are  cited  from  Percy's  excellent  chapter  on  ooal  ii 
his  Metallurgy  (1861).    The  index  "  signifies  that  the  nitrogen  is  included  with  the  ozygea. 

Professor  W.  R  Johnson  obtained  the  following  results  in  his  examinations  of  some  AmaricM 
ooals  (Bep.  on  Ooals  to  Oongresa,  1844) : 


Vol  Combust    Fixed        Ash  and 


1.  Pennsylvania,  AnihracU$ 

2.  Maryland  fred-lninmg  Mum.  eoai 
8.  Pennsylvania        **  ** 

4.  Virginia  "       .    •• 

5.  Pittsburg,       hUunu 

6.  Cannelton,  Ind.,  '* 

7.  Pictou,  Nova  Scotia 

8.  "  " 


G. 

Matter. 

Oarbon. 

dinkait. 

1-690—1-610 

8-84 

87*45 

7-37 

1-3     -1-414 

16-80 

781)1 

0-14 

1-8    —1-407 

17-01 

68-82 

13*85 

1-29  —1-46 

36-63 

60-99 

10-74 

1-262 

36-76 

54-93 

7-01 

1-273 

38-99 

58-44 

4*97 

1-318 

27-83 

56-98 

13-39 

1-825 

25-97 

60-74 

12-61 

Cool  occurs  in  beds,  interstratified  with  shales,  sandstones,  and  conglomerates,  and  sometimea 
limestones,  forming  distinct  layers,  which  vary  from  a  fraction  of  an  inch  to  SO  feet  or  more  in  thicb 
ness.  In  the  United  States,  the  antiuracites  occur  eaAt  of  the  Alleghany  range,  in  rocks  that  have 
undergone  great  contortions  and  fracturings,  while  the  bituminous  are  found  farther  west,  in  rocks 
that  li^ve  l^n  less  disturbed ;  and  this  fact  and  other  observations  have  led  some  geologists  to 
the  view  tliat  the  anthracites  have  lost  their  bitumen  by  the  action  of  heat  For  observations  ob 
the  geological  relations  of  ooal  beds,  reference  may  be  made  to  geological  treatises. 

The  origin  of  ooal  is  mainly  vegetable,  though  animal  lile  has  contributed  somewhat  to  the 
result  The  beds  were  once  beds  of  vegetation,  analogous,  in  most  respects,  in  mode  of  formatioD 
to  the  peat  beds  of  modem  times,  yet  in  mode  of  burial  often  of  a  very  different  character.  This 
vegetable  origin  is  proved  not  only  by  the  occurrence  of  the  leaves,  stems,  and  logs  ot  plants 
in  the  ooal,  but  also  by  the  presence  throughout  its  texture*  in  many  cases,  of  the  forms  of  the 
original  fibres ;  also  by  the  direct  observation  that  peat  is  a  transition  state  between  unaltered 
vegetable  debris  and  brown  coal,  being  sometimes  found  passing  completely  into  true  brown  coaL 
Peat  differs  from  true  coal  in  want  of  homogeneity,  it  visibly  containing  vegetable  fibres  only 
partially  altered ;  and  wherever  changed  to  a  fine-textured  homogeneous  material,  even  thoo^ 
hardly  consolidated,  it  may  be  true  brown  ooaL 

The  derivation  of  coal  from  woody  fibre  has  been  explained  in  a  general  way  on  pega  7*^ 

.  From  tlie  statements  there  made  it  is  obvious  that  the  vegetable  material,  in  changing  to  ordintfy 

nineral  coal,  has  not  passed  necessarily  through  the  stage  oi  brown  ooaL    Wbea  the  i        ' 
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WIS  long  steeped  in  water,  and  buried  under  fine  mud  so  as  to  ezdude  almost  entlrelj  atmoaphefla 
air,  the  dooomposition  in  progress  maj  hare  carried  off  most  of  the  oxygen  by  its  combinatioQ 
with  the  carbon  of  the  plants,  to  form  carbonic  add.  Thus  it  happened  probably  with  the  caniMl 
eoals,  as  explained  by  Newberry,  and  also,  though  in  general  less  perfectly,  with  most  of  the  best 
Dituminous  coals.  But  when  the  bed  had  as  free  access  to  the  air  as  occurs  in  the  case  of  peat 
beds,  there  would  have  been  a  loss  of  carbon  and  hydrogen  as  marsh-gas,  and  also,  probably^ 
through  combination  with  external  oxygen,  forming  carbonic  acid  and  water,  while  a  large  part  oi 
the  oxygen  would  remain*  Between  these  extremes,  of  excluded  air  and  very  imperfectly  exdudod, 
and  of  pressure  from  heavy  superincumbent  earthy  beds  and  little  or  no  pressure,  lie  the  condip 
tions  which  attended  the  origin  of  the  yarious  kinds  of  coal,  and  determined,  in  connection  with 
the  nature  of  the  yegetation  itself,  the  transformations  in  progtesR. 

Extensive  beds  of  mineral  ooal  occur  in  Groat  Britain,  covering  about  iV  the  whole  area,  or 
11,859  square  miles;  in  France  about  t^Vi  or  1719  sq.  m. ;  in  Spain  about  ^,  or  3408  sq.  m.  j 
in  Belgium  tVi  or  518  sq.  m. ;  in  Netherlands,  Prussiaf  Bavaria,  Austria,  northern  Italy,  SUesia^ 
Spain,  Russia  on  the  south  near  the  Azof,  and  also  in  the  Altai.  It  is  found  in  Asia,  abundantly 
in  China,  in  Persia  in  the  Oabul  territory,  and  in  the  Khorassan  or  northern  Persia,  in  Hindos- 
tan,  north  of  the  Gulf  of  Cutch,  in  the  province  of  Bengal  (the  Burdwan  coal  field)  and  Upper 
Assam,  in  Borneo,  Labuan,  Sumatra,  several  of  the  Philippines,  Formosa,  Japan,  New  South 
Wales  and  other  parts  of  Australia,  New  Zealand,  Kerguelen'a  Land ;  in  America,  besides  the 
United  States,  in  Chill,  at  the  Straits  of  Magellan,  northwest  America  on  Vancouyer's  Island 
near  the  harbor  of  Camosack,  at  Bellingham  Bay  in  Puget's  Sound,  at  MelyUle  Island  *n  the 
Arctic  seas,  and  in  the  British  Provinces  of  Nova  Scotia,  New  Bruuswick,  and  Newfonndp 


In  the  United  States  there  are  four  separate  coal  areas.  One  of  these  areas,  the  Appalachian 
ooal  field,  commences  on  the  north,  in  Pennsylvania  and  southeastern  Ohio^  and  sweeping  south 
over  western  Virginia  and  eastern  Kentucky  and  Tennessee  to  the  west  of  the  Appalachians,  or 
partly  involved  in  their  ridges,  it  continues  to  Alabama  near  Tuscaloosa,  where  a  bed  of  coal  has 
been  opened.  It  has  been  estimated  to  cover  60,000  sq.  ol  It  embraces  several  isolated  patoheii 
in  the  eastern  half  of  Pennsylvania.  The  whole  surface  in  Pennsylvania  has  been  estimated  at 
16,437  sq.  m.,  or  i  the  whole  area  of  the  State.  A  seoond  coal  area  (the  Illinois)  lies  ac^oining 
the  Mississippi,  and  covers  the  larger  part  of  Illinois,  though  much  broken  into  patches,  and  a 
■mall  northwest  part  of  Kentucky ;  it  is  continued  westward  over  a  portion  of  Iowa,  Missouri, 
Kansas,  Arkansas,  and  northern  Texas  west  of  the  Mississippi  The  latter  area  is  divided  along 
the  Mississippi  by  a  narrow  belt  of  Silurian  rock;  the  whole  area  is  about  the  same  with  that  of 
the  Appalachian  coal  field.  A  third  covers  tlie  central  portion  of  Michigan,  not  far  from  5000  sq. 
aL  in  area.  Besides  these,  there  is  a  smaller  coal  region  (a  fourth)  in  Khode  Islaud,  which  crops 
out  across  the  north  end  of  the  island  of  Rhode  Island,  and  appears  to  the  northward  as  far 
as  Mansfield,  Massachusetts.  The  total  area  of  ooal  measures  in  the  United  States  is  about 
125,000  sq.  m. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  commences  a  fifth  coal  area,  thai 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of  Newfoundland, 
18,000  sq.  DL,  or  |  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania  commencing  with  those  of  the  Blossburg  basin,  Tioga  Ga, 
those  of  the  States  west,  and  those  of  Cumberland  or  Frostburg,  Maryland,  Riohmond  or  Ches- 
terfield, Ya^  and  other  mines  south,  are  bituminous.  Those  of  eastern  Pennsylvania  constituting 
■eveial  detached  areas^ne,  the  6chuylkiU  coal  field,  on  tlie  south,  worked  principally  at  Mauoh 
Chunk  on  the  Lehigh,  and  at  Pottsville  on  the  Schuylkill— another,  the  Wyoming  coal  field, 
worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  interme- 
diate—those of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are  cmthraciiea. 
C^nnel  coal  is  found  near  Greensburg,  Beaver  Ca,  Pa.,  in  Kenawha  Co.,  Va.,  at  Peytona,  etc.  i 
also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana ;  but  part  of  the  soncalled  canuel  is  a  ooaly 


In  England,  the  prindpal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire;  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby ;  that  of  South  Wales,  Glamorgan- 
shire,  eta ;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde ;  whole  area  1650  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  fields  about  the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the  north.  Cannel  coal  occurs  in  Groat  Britain  at  Lesmahago  in 
Lanarkshire,  about  20  m.  ttom  Glasgow ;  also  near  Wigan  in  Lancashire,  and  West  Wemyss  in 
Jirfe. 

Mineral  coal  occurs  in  France,  in  small  basins,  88  in  number,  and  covering  in  all,  according  to 
Taylor,  rhr  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire,  between  the 
Loire  and  the  Rhone,  and  that  of  Valendennes  on  the  north,  ac^'oining  BelgiuuL  In  Belgium,  il 
oocmpies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  and  Hainanlt 
•od  the  eaBtem  extending  oyer  liege. 
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Browi.  ood  oomeB  from  ooal  beds  more  recent  than  those  of  the  Oarboniferoiis  age.  But  mud 
of  this  more  recent  ooal  is  not  distinguishable  from  other  bituminous  coals.  The  ceal  of  Bidi 
mond,  Virginia,  Is  supposed  to  be  of  the  liassic  or  Triassic  era;  the  ooal  of  Brons  in  Sutherland, 
and  of  Bovej,  Yorkshire,  is  Oolitic  in  age.  Tertiary  coal  occurs  on  the  Cowlitz,  in  Oregon 
(anal  14),  and  in  manj  places  over  the  eastern  slopes  of  the  Rocky  Mountains,  where  a  *'  Lig- 
nitic  formation  "  is  very  widely  distributed ;  but  it  is  rarely  in  beds  of  economical  importance. 

The  ooal  known  to  the  Greeks  and  Romans  was  probably  brown  ooaL  The  first  sentence,  in 
the  sjmonymy,  from  Aristotle  evidently  alludes  to  mineral  coal  of  some  kind;  and  the  first  of  the 
two  cited  frem  Theophrastus  (a  &yorite  pupil  of  ^stoUe)  refen  to  a  similar  substance,  and  per- 
haps  the  same  specunens.  The  locality  of  the  atter,  liguria  (or  northwestern  Italy  along  the 
MediterraneanX  where,  he  adds,  there  also  is  amber,  may  be  taken  with  some  fh)edom,  as  aiticlea 
brought  by  vessels  trading  with  Ligurian  ports,  OTon  though  coming  firom  French  ports  beyond, 
might  be  referred  to  Liguria.  Elis,  on  the  way  to  Olympias,  is  given  as  another  locality.  Tho 
sentence  ends  with  the  statement  that ''  tiiese  coals  are  used  by  the  smiths,''  showing  that  tfa« 
ralue  of  the  substance  as  fliel  was  well  understood  at  the  time  (4th  century  B.a).  Theophrastus  saya 
Airther,  that  it  wiU  continue  to  bum  as  long  as  aay  one  blows  it»  but  on  stopping  it  deadens,  bat 
may  be  made  to  bum  again ;  and  that  it  bums  with  a  strong  disagreeable  odor.  The  second  cita- 
tion firom  each,  Aristotle  and  Theophrastus,  relates  to  a  similar  txaL  The  locality,  in  Thrace^ 
identifiea  it  with  the  Thradcm  stone  of  Dioscorides  and  Pliny,  the  locality  of  wludi,  according  to 
the  former  (fix>m  Aristotle),  was  at  Slntia,  on  tlie  river  Pontns  '(on  the  Macedonian  border  of 
Thraoia,  to  the  west  of  the  present  Constantinople).  According  to  Dioscorides  and  Plinj  (quot- 
ing fiirther  in  part  from  Aristotle's  '*  Wonderful  Things  heard  of 'Oi  water  would  make  the  Thra* 
dan  stone  to  bum,  and  oil  extinguish  it ;  which  is  either  altogether  a  fable,  or  a  partial  truth 
baaed  on  somebody's  observation  that  masses  or  piles  of  impure  pyritifereus  coal  will  beoome 
hot,  and  sometimes  ignited,  in  consequence  of  being  wet  Aristotle  mentions  its  bitaminoos 
odor  when  burning. 

.  The  Qagaies  (whence  our  word  jet)  occurred,  according  to  Dioscorides  and  Pliny,  at  Gagas  or 
Gkiges,  a  place  in  Lycia  (Asia  Minor).  The  former  desoribeB  it  as  black,  smooth,  and  oombaatQde, 
to  which  Pliny  adds,  that  it  was  light,  and  looked  much  like  wood,  and  that  it  emitted  a  disagree 
able  odor  when  mbbed,  and  bumed  with  the  smell  of  sulphur.  It  was,  in  part  at  least,  trae  Ug- 
nite.  Lignite  is  common  in  Syria,  in  the  rocks  of  Mt  LelMuion,  as  near  Beirut ;  and  bods  of  coal 
have  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economically  considered  are  the  follo^ring:  Report  to 
Congress  on  Coals,  by  W.  R.  Johnson,  1844;  Statistics  of  Ooal,  by  R.  0.  Taylor,  8vo,  2d.  ed., 
Philadelphia,  1866;  Report  to  the  British  Government  on  Coals,  by  De  la  Beche  k  Playfair, 
1861 ;  Ronalds  k  Richardson's  Chemical  Technolcgy,  YoL  I.  on  Fuel  and  its  Applications,  Londooi 
1865;  Percy's  Metallurgy,  London,  1861:  Ghem.  Unten.  d  Steinkohlen  Sachsen's,  by  W.  Steiii. 
Uiiirig^  1867 ;  Die  Steinkohlen  Deutschland's  und  anderar  Linder  Europa's,  eta,  bj  Geinil^ 
Rack  *  Hartig,  8  vols.,  4to,  Munohen«  1866. 
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SPECIES  OF  UNOEETAIN  PLACE  IN  THE  SYSTEM. 

832.  AZORITB.    New  mineral  from  the'Asores  /.  R  Tu^hmnatSm^  Am.  J.  8cL,  H  fil.  82, 184T 
Azoiite  JDono,  this  Min^  896,  681,  1850. 

Tetragonal.  In  minnte  octahedronB,  with  the  basal  edges  replaced; 
angle  of  pyramid  (by  reflective  goniometer)  123®  15',  M  A  e=133*  40'. 
Cleavage  none. 

]B[.=4— 4-5.  Translucent  to  opaqne.  White,  with  a  faint  greenish-yel* 
low  tinge,  or  colorless.    Yitreons  in  fracture. 

Oomp.— Aooording  tp  A.  A.  Hayes,  columbate  of  lime.  B.B.  inAisible ;  smaller  ciTStals  beoome 
opaque  white ;  larger  in  outer  flame  reddish,  and  light  jellow  in  inner.  With  borax,  on  platinum 
wire,  dissolves  with  extreme  s]owne88  and  difficulty  to  a  traosparent  globule,  sometimes  faint 
greenish;  with  more  borax  opaque  on  flaming.  Wim  salt  of  phosphorus  slowlj  dissolved,  pn>- 
duoing  a  faint  green  oolor. 

ObB. — From  the  Azores,  In  an  albitic  rock,  along  with  black  tourmalme  and  pyrrhite.  First 
diatiDguished  and  described  by  J.  E.  Tesdiemacher.  The  largest  crystal  seen  was  but  1^  lines  in 
diameter.  There  is  some  resemblance  in  form  to  oryptolite  (p.  529X  but  a  re-examination  of  the 
species  by  Mr.  Hayes  corroborates  his  first  announcement  that  the  mineral  contains  neither  cerium 
nor  phosphoric  add. 

The  angle  123*'  15'  is  near  that  of  zircon,  and  it  is  possible  that  it  is  that  spedes.  ButTeedie* 
macher  says  of  its  hardness,  that  '4t  just  scratdies  fluor  spar." 

833.  BR33W8TERIJNITXI.  A  new  fluid  in  the  cavities  of  minerals  Z>.  Brew^^  Bd.  FhiL 
J.,  ix.  1828;  Trans.  B.  Soo.  Bdinb.,  x.  1, 407,  1826;  Am.  J.  Sd.,  vii.  186, 1824^  xil  214  (with  a 
plate),  1827  ;  PhiL  Hag.,  lY.  xxv.  174,  1868.  Brewsteriine  Dona,  Ida,  569,  1850;  BrewBto- 
line,  ib.,  471,  1854. 

In  a  vacuum  {or  as  it  occurs  in  the  cavities  of  crystals)  a  colorless  trans- 
parent fluid,  adnering  but  slightly  to  the  enclosing  mineral,  and  hence 
very  voluble ;  expanmng  about  one-fourth  with  an  increase  of  16  J**  C.  (30® 
F.),  or  between  lO*'  and  27""  C.  (60''  and  SO""  FA  21  times  more  expansible 
than  water ;  index  of  refraction  1*2106,  for  the  nuid  from  an  amethyst  from 
Siberia;  1*1311  for  a  kind  from  a  topaz ;  boiling  point  in  a  vacuum  from 
23^  to  29®  C.  (74®  to  84®  F.),  the  fluid  filling  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  undergoes  rapid  movements,  spreading  over  the 
surface  and  contracting  again,  and  then  dries  to  separate  particles  or  groins, 
which  are  lustrous  ana  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approach  of  moisture,  even  the  moisture  of  the  hand, 
even  after  being  dry  for  some  days,  becomes  liquid  again,  and  renews  its 
rapid  movements.  Soluble  without  effervescence  in  sulphuric,  nitric,  and 
muriatic  acids.    Volatilized  by  heat. 

Oomp^^Onknown.  The  effect  of  moisture  on  the  diy  grains  shows  that  the  tabstanee  If  no*. 
one  of  the  hydrocarbon  dls,  or  a  resin. 

Oba.— Occurs  in  cavities  of  topaz  crystals  from  Brazil,  Scotland  and  Australia,  of  dirvsobery^ 
of  quartz  crystals  from  Quebec^  amethyst  i>om  Siberia,  and  first  described  by  Sir  David  Srewster 
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762  UNCLASSIFIED  SPECIES. 

The  carities  are  mostly  microscoplo,  but  oooasionally  i  in.  acrosBf  or  eyen  larger.  They  are  ge& 
erally  arranged  in  layers,  and  are  sometimes  counted  by  thousands  in  a  single  crystaL  Brewstei 
ooucted  dO,uOO  in  a  chrysoboryl  |  in.  square.  The  strata  run  irregularly  with  reforenoe  to  ^ 
symmetry  of  the  crystal,  often  intersect  one  another,  and  are  sometimes  curved;  it  is  rare  thai 
3  or  4  strata  are  paralloL  The  very  low  refracting  power,  less  than  that  of  water,  is  a  remarka- 
ble character  of  the  flmd  ^the  relhiotion  index  of  water  being  1-336 ;  of  alcohol  1*361 ;  of  ethei 
1*358).  The  fluid  from  a  quarts  crystal  from  Quebec,  which  exploded  with  much  force  when 
heated,  had  a  disagreeable  taste. 

In  his  original  memoir  Brewster  states  that  the  fluid  was  32  times  more  expansible  than  water, 
but  in  the  later  reference  to  it  in  186S  (PhiL  Mag.,  L  c.)  makes  it  21  times. 

The  lower  index  of  refhtction,  1'1311,  obtained  forihe  fluid  of  a  topaz,  is  so  much  below  Mm 
other,  1*2106,  that  it  may  indicate  a  distinct  species. 

834i  ORTPTOUMITB.    A  new  fluid,  eta,  Brewster  (see  for  ref.,  Bbewsibblikitb).    GEypto- 

line  Dona,  Min.,  659,  1860. 

A  colorless  transparent  fluid,  as  observed  in  the  cavities  of  crystals,  like 
brewsterlinite,  but  more  dense ;  adhering  like  water  to  the  enclosing  sur- 
faces ;  expansibility  about  tliat  of  water ;  index  of  refraction  1*2946.  Not 
soluble  in,  or  a  solvent  of,  brewsterlinite,  the  two,  when  occurring  together, 
not  being  miscible. 

On  exposure  to  the  air  hardens  speedily  to  a  resin-like  substance ;  bril- 
liant in  lustre ;  yellowish  ;  transparent ;  absorbent  of  moisture,  but  much  less 
so  than  brewsterlinite ;  insoluble  in  water  and  alcohol ;  rapidly  dissolved 
with  effervescence  by  sulphuric  acid,  and  soluble  also  in  nitric  and  muri- 
atic acids ;  not  volatilizea  by  heat. 

Oomp.— Nothing  is  known. 

Obs. — Occurs  in  the  same  crystals,  and  generally  the  same  cavities,  with  brewsterlinite.  Tint 
denser  of  the  two  fluids,  acoor(Ung  to  Brewster,  occupies  the  angles  of  the  cavitie^  or  the  neckn 
or  narrow  passages  which  unite  two  or  more  lai^  cavities,  while  the  other  rarer  fluid  floats  on  it, 
and  flils  the  rest  of  the  cavity,  excepting  a  circular  vacuity,  occupied  only  by  this  fluid  in  the 
gaseous  state,  if  at  alL 

836.  HE88BNBSRGITE.  Hessenbergit  JTenn^.,  Ber.  Ak.  Munchen,  1863,  il  230.    ffidfly^y^ 

Eeesenb,,  Uin.  Not,  Na  7,  1866. 

Monoclinic.  C7=89**  53'=  OAi-i;  lA  7=59^  27',  0  A  i4=152^  20J' ; 
a:h:  0=0-59843  :  1  :  0-570967.  Observed  planes :  0 ;  vertical,  Z  i-t,  i4, 
i-3,  t-9;  clinodome,  i-i;  hemidomes,  1-^,  |-i,  3-i,  -1-i;  hemioctahedral, 
1-8. 

0  A  7=90°  3i'  i-8  A  i-3=119*'  27'  i4  A  f  i,  calc.,=126^  43' 

0  A  i-3=90  6  i4A  3-i=150  51  U  A  hi,  obs.,=127  36 

O  A  1^=149  0  A  -1^=149  8  7a  Ji=150  16i 

Simple  crystals  unknown.     Twins:   composition -face  -1-i;  7Ai^=150* 
89i^  i4  A  i-i  =118^  2',  0  A  0,^6V  44'. 
H. =7—7-5.    Lustre  adamantine.    Colorless,  bluish.    Transparent. 

Oomp. — A  silicate  of  undetermined  constituents. 

Pyr.,  etc.~ln  a  closed  tube  jrields  no  water,  and  is  unchanged.  In  the  platinam  forceps  vfaHens^ 
but  does  not  fuse.  In  borax  melts  without  intumescence.  Heated  with  cobalt  eolation  bocomet 
gray.    No  action  from  muriatic  acid. 

Obs.— Occurs  implanted  on  crystals  of  hematite  {Sidennm)Bi  Mt  Fibia^  west  of  the  Hoipfeeof 
BkQothard.    The  habit  a  little  after  that  of  eudase. 
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636.  PARATHORITB.    Thorite  Ship.,  Proa  Am.  Assoa,  U.  821,  1860.    Parathonte  Shtf. 
Min.,  28*7,  1857 ;  Ikma,  Bnuik,  Am.  J.  ScL,  xxiv.  124^  1867. 

Orthorhombic.  In  minute  rectangular  and  rhombic  prisms,  with  the 
planes  /,  H  *-* ;  -'^  A  7=128^  I^  a=116^ 

H. = 5 — 5  '5.  Lustre  subresinous.  Color  garnet-red  to  pitch-black  •  thin 
edges  of  black  crystals  with  a  rubj  translucence,  a  little  like  rutile.  Trans- 
lucent to  opaque. 

Oomp^  Pyx'i  etc— In  the  matrass  decrepitates  slightlj,  but  does  not  appear  to  contain  water. 
B.B.  in  the  jdatinum  forceps  glows,  (Uses  with  difficulty  on  the  edges,  and  becomes  paler.  In  borai 
dissolvee  to  a  bead,  which  is  jellow,  ttom  iron,  while  hot,  and  b^mes  colorless  on  cooling.  With 
salt  of  phosphorus  gives  in  the  outer  flame  a  bead,  yellow  while  hot  and  colorless  on  cooling.  In 
the  inner  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid?^  Brush. 

Obs. — Occurs  imbedded  in  danburite  and  orthodase^  and  only  in  very  mmute  crystals,  at  Dan- 
bury,  Ct 

Shepard  made  the  orystaUization  erroneously  tetragonaL  There  are  also  other  discrepandes  in 
his  description,  which  might  lead  to  the  supposition  that  the  mineral  here  described  is  a  diffarent 
ndnend  from  ^lepard's ;  but  the  evidence  to  the  contrary  is  complete. 

837.  FTRRHTTE.     (7.  J^ms,  Fogg.,  zlviiL  562.  1840. 

Isometric  ;  in  octahedrons.     Cleavage  not  observed. 

H.=6.    Lustre  vitreous.    Color  orange-yellow.    Subtranslucent, 

Pyr^y  etc — ^B.B.  infhsible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fVagments  diJA- 
colUy  soluble  in  salt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well 
as  by  borax,  forming  a  dear  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  it 
ta  yeUowish-green,  becoming  somewhat  more  intense  io  R.F.  Fused  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resembling  ojj^ 
of  sine ;  it  yields  no  metallic  spangles  when  the  surface  of  the  coal  is  removed  and  rubbed  in  tlie 
mortar.    Insoluble  in  muriatic  add  (G-.  Rose). 

Obs. — Pyrrhite  was  found  by  von  Porovski  of  St  Petersburg  at  Alabaschka,  near  Mursinsk  In 
the  Ural,  where  it  occurs  in  drusy  feldspar  cavities,  containing  also  lepidoUte,  albite,  and  topas. 
The  largest  crystal  was  but  three  lines  long. 

Named  firom  rv/l/^tf;,  yethwishrred  or  flrt-Wce. 

With  this  species  J.  E.  Teschemacher  identifies  small  orange-red,  monometrio  octahedrons, 
found  with  albite  at  the  Azores  (J.  Nat  H.  Boat,  iv.  499,  1844;  Proa  id.,  11.  108,  1846).  along 
with  tetragonal  octahedrons  of  azaritt  (p.  761).  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  sixe  are  transparent 

According  to  chemical  and  blowpipe  trials  by  A.  A.  Hajes  (Am.  J.  Sci.,  II.  iz.  423)  on  speci- 
mens fumi^ed  him  by  Mr.  Teschemacher,  tho^ie  crystals  consist  of  oolumbate  of  sirconia,  colored 
apparently  by  ozyds  of  iron,  uranium,  and  maiii^anese. 

B.B.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine  orange  color 
rotoms  on  cooling,  even  if  the  heat  has  been  high;  at  the  melting  point  of  cast  iron,  in  the 
reduction  fiame,  the  fiame  becomes  permanently  darker  and  brown.  With  borax  (6  parts  to  I  of 
assay)  it  dissolves,  and  affords  a  dear  odorless  glass,  which  becomes  instantly  opaline  or 
opaque  on  flaming ;  transferred  to  the  oxydating  flame  becomes  opaque.  With  salt  of  phos- 
phorus (in  the  same  proportion)  in  the  inner  flame  gives  a  door  glass,  and  when  reduced  the 
ghiss  is  green;  but  in  the  outer  becomes  yellow.  With  a  uSle  more  of  assay  the  glass 
remains  dear.  With  soda  (12  parts  to  I  of  assay)  dissolves;  some  dear  portions  are  seen  in 
the  globule  while  hot,  but  on  oooling  opadty  precedes  the  crystallization  of  the  globule ;  finally 
a  gray-brown  slag  remains,  whid),  cooled  firom  the  outer  flame,  has  a  green  color,  indicating 
ozyd  of  manganese.  Decomposed  by  much  soda,  and  the  resulthag  mass,  heated  with  nitric  add, 
gives  a  heavy,  white,  insoluble  powder,  which  with  boiling  water  takes  a  white  fiocculent  form ; 
the  powder  exhibited  all  the  characters  of  columbio  add  (?).  The  add  solution,  when  mixed  with 
carbonate  of  aomionia,  remains  dear;  heated,  some  oxyd  of  iron  fidls,  and  the  fiuid  is  lighl 
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yellow;  with  oxalic  add,  a  white  earOi  Beparatea,  which,  iieated  wi&  aalphnric  add  to  destn} 
the  oxalic  add,  diasolvea,  and  the  fluid  forms  with  potash,  before  complete  neutraliaatloii,  f 
white  double  salt,  which  has  the  characters  of  that  firom  Biroonia,  but  may  also  contain  oxyd 
of  cerium.  The  oxalate,  when  first  formed,  did  not  afford,  when  heated,  the  dnnamon-brawa 
color  (^aracteristic  of  deutoxyd  of  cerium.  The  extremely  small  amount  of  the  mineral  under 
examination  forbids  the  expression  of  certainty  respecting  the  base.  Although  indining  to  the 
opinion  of  the  existence  of  cerium  in  the  mineral,  fh>m  the  red  color  of  the  crystals,  Mr.  Hayes 
observes  that  he  obtained  no  poaitiye  proof  on  this  point 

834.  ALUBQITE.    Alurgit  BreUh.,  B.  H.  Ztg.,  zziv.  331 

Massive,  consisting  of  scales,  rarely  having  an  hexagonal  outUne.  Cleavage :  basal  eminei^ 
as  in  mica. 

H.=2'25— 3.  G.=2-984~3.  Lustre  pearly  to  vitreona.  Ck)lor  puzple  to  codiineal-red;  ic 
thhmest  platea  rose-red;  streak  rose-red.    Transparent  to  traDslucent    OptksaUy  oniaziaL 

Gontaina  mudi  manganese. 

Occurs  with  manganese  ores  at  St  Maroel  in 
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CATALOGUE  OF  AMERICAN   LOCALITIES   OF 

MINERALS. 


The  foUowing  catalogue  may  aid  the  mineralogical  tourist  in  selecting  his  routes  and  arranging 
the  plan  of  his  journeys.  Only  important  localities,  affording  cabinet  specimens,  are  in  genenu 
bduded ;  and  the  name$  oflhoae  miTierals  which  are  obtainable  in  good  epecimtsns  are  cUstinguiahed 
6y  Oalica.  When  a  name  is  not  italicized  the  mineral  occurs  only  sparingly  or  of  poor  quality. 
When  the  specimens  to  be  procured  are  remarkably  good,  an  exclamation  mark  (I)  is  added,  or  two 
of  these  marks  (I  I)  when  the  specimens  are  quite  unique.  The  more  exact  position  of  looalitiea 
may  in  most  instances  be  ascertained  by  reference  to  the  descriptions  of  the  species  in  the  pre- 
leding  part  of  the  Treatise. 

For  the  facts  included  the  country  is  especially  indebted  to  the  yarious  Greological  Reports  of 
ihe  seTcral  States,  the  American  Journal  of  Science,  and  the  Journals  or  Transactions  of  the  dif* 
ferent  Scientific  Societies  or  Academies.  The  author  is  under  special  oblfgatiooH,  in  the  prepanh 
tion  of  the  Catalogue  for  this  edition  of  the  Mineralogy,  to  W.  W.  Jbfferis,  Esq.,  of  Westchester, 
Pa,  Prof,  a  U.  Shkpard,  Prof.  A.  E.  Vbrrill,  Dr.  J.  &  Nbwbebbt,  Prof.  Wii.  P.  Blakb,  Prof. 
Wic  H.  Bbbweb,  Dr.  P.  A.  Gbnth,  PtoC  B.  Silliuak,  Prof.  0.  C.  MAJtas,  ProC  A.  WisobsUs,  Dr. 
Qeobqh  Smith,  of  Upper  Darby,  Pa.,  Dr.  T.  B.  Band,  of  Philadelphia. 

MAINE. 

Albant. — Beryl !  green  and  black  tourmaline,  fsldeparj  roee  quartgj  mtHe. 

ABOOSXOOK.— Bed  hematite. 

Bath. — Idocrase,  gameif  magnetite,  graphite. 

BsTHBL. — Cinnamon  garnet,  calcite,  sphene,  bexyl,  pyroxene,  hornblende,  epidote,  graphite,  talo^ 
pjiite,  mispickel,  magnetite,  wad. 

BufQUAiL-^Massive  pyrite,  gaienite,  blende,  andalusite. 

Blue  Hill  Bat. — Arsenical  iron,  molybdenite  I  gaienite,  apaHielfluoriie!  black  tourmaline  (Long 
OoveX  black  oxyd  of  manganese  (Osgood's  farmX  rhodonite,  bog  manganese,  wolframite. 

BoyrLOW—Boee  Quartz. 

BowhOisuAU.^ Beryl,  molybdenite. 

BmjsswiCK.— Green  mica,  garnet  t  black  tourmaline  I  molybdenite,  epidote,  co/ct^  muacoviie, 
fUdspar,  beryl. 

BaoKFiELD. — Garnet  (estates  of  Waterman  and  Lowe),  iron  ore,  muscovOel  magnetite. 

Oaxdage  Fabm. — (Near  the  tide  mills),  molybdenite,  wolframite. 

Oamden. — Made,  gaienite,  epidote,  black  tourmaline,  pyrite,  talc^  magnetite. 

Oabmbl  (Penobscot  Go.).— Stibnlte,  pyrite,  made. 

COBINKA. — Pyrite,  arsenical  pyrites. 

Dkbb  Islb  — Serpentine,  verd^tnUquje,  asbcstus,  diallage,  magnetite. 

Dbxisb. — Gaienite,  pyrite,  blende,  dialcopyrite,  green  talc. 

DiziTELD. — Native  copperas,  graphite. 

Fabmingtok. — (Norton's  ledge),  pyrUe,  graphite,  bog  ore,  garnet,  staurolite. 

Fbbepobt. — Rose  quarist,  garnet,  feldspar,  scapolite,  graphite,  musoovite, 

VKTMBimQ.— 'Garnet,  beryL 

G«>BOBT0WN.-~(Parker's  island),  beryll  black  tourmaline. 

Greenwoob. — Graphite,  black  manganese,  beryl  /  mispickel,  cassiterite,  mka,  rose  quartt,  gamd 
oomndum,  albite,  zircon,  molybdenite,  magnetite,  copperas. 

BxBkOJX.-^Gassiterite,  mispickel,  idocrase,  lepidolUe,  amblygonils,  rubeOUet  Indiooiite,  prveii  tar 
maUne,  mica,  beryl,  apatite,  aOnle,  ckOdreidte,  cookeOe. 

Jewell's  Island.— Pyrite. 

Katabdht  iBoy  Woeks  —Bog  iron  ore,  pyrite,  magnetite,  quarts 

Letteb  E,  Oxford  Co. — Staurolite,  made,  ooppera& 

IiiirN.su8. — Hematite,  limonite,  pyrite,  bog-iron  ore. 

ImBwasjy.—SodtiUle,  canorinite,  elaolite,  zircon,  spodumone^  musoorlte^  pyiriiulHiii 
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LuHEO  Lbad  UnivB.'^Cfalenite,  thakopyriU,  VendB. 

Maohiaspost. — JaapeTj  epidote,  Uomontite. 

MADAWAflKA  SETTLBiOENTa— F»*/tanite: 

MiNOT. — Beryl,  amoky  quariat. 

Monmouth. — ActiDolite,  apatite,  ekeolUef  aireon,  staurolite,  phimoae  mica,  beijl,  ratOfr 

Mt.  Abbahait. — Andaiusite,  Btaurolite. 

KoBWAT. — Chryadberyl!  molybdenite,  heryl^  roMquariM,  orihodaae^  cimiamoD  garnet 

Obb*b  ISLkSD.^Steatik.  garnet,  andalusite. 

OzFOBD. —  Gamely  beryls  apatite,  wad,  zirooo,  mtuoov&d, 

PABia — Oreenf  red  I  blacky  and  blue  towrmaUnel  mica  I  Jepidoliiel  feldspar,  aWite,  quariM  eryi 
lalsl  rose  quartz,  cassiieriie,  amblygonite,  siroon,  brookite,  beryl,  amokj  quartz,  spodnmene,  eoobeUt^ 
leaoGpyrite. 

PABSONsnsLD. — Idocrctsel  yellow  garnet^  paargtuiU^  adttlaria,  teapolitet  galenite,  blende^  chato 
pyrite. 

Pbbu. — OryetaUized  pyrite. 

PfliPSBUBa. —  TeHow  garnet !  manganesian  gamely  idoeraaet  pargasitef  aoBmiUe^  JamumtiU  I  diaba 
Bite,  an  ore  of  cerium  ? 

PoLAKD. — Idocrase,  smokj  quartz,  cinnamon  garnet 

POSTLAND. — Prekniie,  actiDolite,  garnet,  epidote,  ameihjst  oaldte. 

FownAL.^B!ack  tourmaline^  feld^r,  seapolite,  pyrite,  actmolite,  apatite,  rose  qnarlL 

Ratmoki). — Magnetiit,  scapohie^  pyroxett^e^  lepidoliUf  tremoiliUe^  hornblende,  epidote^  orfhodH^ 
yellow  garnet,  pyrite,  idocrase. 

BoGELAin). — Hematite,  tremolite,  quairtz^  wad,  tak, 

RuHFOBD. — Yellow  garnet,  idocrase^  pyroxene,  apatite,  scapoUte,  graphite. 

Rutland— Allanite. 

8andt  Riyeb. — Auriferous  sand. 

Santobd,  York  Co. — Idocrase  I  albite,  caldte,  molybdenite,  epidote^  blat^  toonnaHiie. 

Beabsmgnt. — Andalueiie,  tourmaline. 

South  Bebwigk. — Made. 

Stbsaked  Mountain. — Beryl/  hUuk  tourmaline,  miea,  gameL 

Tbouabtotx,^  Oalcite,  tremolite,  hornblende,  sphene,  arsenical  iron  (Owl's  head),  blade  i 
(Dodge's  mountain),  thcnn*onile,  talc,  blende,  pyrite,  galenite. 

ToFSHAic. — QuarU,  galenite,  blende,  tungstite?  bezyl,  apatite,  mdybdsnite. 

Union.— Magnetite,  bog-iron  ore. 

Walbb. — Azinite  In  boulder,  alum,  copperas. 

W^  tebtillb.—  Orysiattized  pyrUe, 

Windham  (near  the  bridge).— jS^ta«ro/tfe^  epodumene,  gamet,  beryl,  amethyst^  cyamie,  \ 
line. 

Wdtthbop.— i&/aurott(0^  Pjnte,  hornblende,  garnet,  oopperas. 

WooDBTOGK.— (Tropfti^  epecular  iron,  prehnite,  epidote^  caldte. 

Yobk.— JBery/,  Tivianite,  ozyd  of  manganese. 

mSW  HAMPSHIRB. 

AowoBTH.— Bsryl/  /  mica  I  lourmaUne,  feldapar,  aJbite,  ro9e  quartM,  ookuMki 

AiflTBAD. — Mica/  /  aibiie,  black  tourmaline. 

Amhebst. — Idocraeef  yellow  garnet,  pargasite,  calo  spar. 

BAvrurrr.— Magnetite,  specular  iron,  brown  iron  ore  in  large  Teins  near  Jackson  (Oft  ''BbM 
ftice  mountain  '*X  quartz  crystals,  smoky  quariB, 

Bath. — Galenite,  chakopyrite. 

Bellows  Fall&— Qyanite. 

Benton.— ^tMxr£)f  crystals. 

Oauvtov.— Beryl/ 

Canaan.— Gold  in  pyrites. 

Cuablestown.— <S!^iifio2»te  made,  andalusite  made,  bog^inm  ore. 

Cornish.— Stibnite,  tetrahedrite,  rutile  in  quartM  I  (rare). 

Oboyden. — lolite  / 

Eaton  (3  m.  &  of).— (?a2entfa^  blende/  dialcopyrite,  Ihnonite  (Six  MQe  Pond). 

Pbanceston. — Soapatone,  arsenical  pyrites. 

Fbanoonu.— i/om2)(em2e,  stauroUte/  q^idote/  aoisite,  specular  iron,  magmtik,  Umek  wmAftiwmm 
ganesian  garnets,  mispickd/  (danaiie\  chaloopyrite,  mdybdenite,  prehnita. 

GiLTOBD  (Gnnstock  ML). — ^Magnetic  iron  ore,  native  ''kdestone." 

Qomvi.^Grap/Ule,  blade  tourmaline. 
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greeu,  and  yellow  beryU/  (1  m.  S.  of  0.  SummitX  UmrmaiiM,  gamete. 

Granthail —  Gray  elaurolUe  I 

Hanoyeb. — Gamei,  a  boulder  of  quartz  oontaining  nUile/  black  tourmaline^  quariz. 

UATEBmLL.—Oametl  arsenical  pyrUee,  naiive  arsenic^  galenite,  blende,  iron  and  copper  pjritea 
magnetic  and  white  iron  pjrites. 

HiLLSBOBO'  (Campbell's  mountain). — OraphUe, 

BiLLBDKUL—RJiodaniie,  black  oxyd  of  manganese. 

Jaokson.— Drusy  quartz,  tin  ore,  araenopyrite,  natiye  arsenic^  fluorite,  apatite,  magneHte^  molyh' 
denOe,  wolfram,  cbalcopyrite,  arsenate  of  iron. 

Jaffbbt  (Monadnodc  Mt). —  Oyaniie. 

'KsESE. — Graphiilt,  eoapslone^  milky  quartz. 

Landapf. — MotyhderUte^  lead  and  iron  ores. 

Lebanon. — Bog^ircn  ore, 

LiSBOV.—Siaitrolitej  black  and  red  gametSj  granular  magneUte^  homilende^  epidoie^  ZMsUe^  epeculmf 
iroiL 

Lyme  — Cyanite  (N.W.  part),  black  Umrmdline,  rutQe,  pyrite,  chaloopyrite  (E.  of  K  Tillage^ 
etibnUe, 

UwaJMAOtL—lhUilel  (in  gneiss  nodules  in  granite  yein). 

MouLTONBOBOuaH  (Bed  Hill).— iTom^/efuiA,  bog  ore,  pyrite,  tounnaline. 

KEWFOBT.->Molybdenit6. 

Obangb.— J/u«  beryls!  Orange  Summit,  dhrysoberyl,  mica  (W.  side  of  mountain). 

Oefobd. — Brown  tourmaline  (now  obtained  with  dificulty),  steaUlef  ruUle^  cyanite,  brown  iroi 
ore,  native  copper,  malachite,  galenite. 

FELBiJL— Steatite, 

PiEBMONT. — Micaceous  iron,  barite,  green,  white,  and  brown  mioa,  apatite. 

Pltmodth.— Oolumbite,  beryl 

BiOHMOND. — lolite  I  rutile,  steatite,  pyrite. 

Eye. — Made. 

Saddleback  Mt. — Black  tourmaline,  garnet,  spinel 

Shelbdbnb. — Galenite^  black  blende^  chakopyritej  pyrite^  manganese. 

Spbixofield. — Beryls  (very  largo,  eight  inches  diameter),  manganeeian  gamed  t  in  mica  slate, 
albUe,  mica, 

Sullivan. — Tourmalines  (black),  in  quartz,  beryl  ? 

SuBBET. — Amethyst,  calcite. 

SwANZST  (near  Keene). — Magnetic  iron  (in  masses  in  granite). 

Tamwobtu  (near  White  Pond). — Galenite. 

Unity  (estate  of  James  Neail). — Copper  and  iron  pyrites^  chhrophylUte,  green  nUoa^  radiated 
mctinolittf  garnet,  titaniferous  iron  ore^  magnetOe. 

Walpolb  (near  Bellows  Falls). — ^Macle. 

Wabren. — Chalcopyritef  blende,  q^idote,  quartz,  pyrite,  iremolUe,  galenite,  rutile,  talc,  molybde- 
nite, cinnamon  stone  I  pyroxene. 

Westmobbland  (south  part). — Molybdenite  I  apatite!  blue  feldspar,  bog  manganese  (north  vfl* 
lage),  quartz,  ftuorite,  chaloopyrite,  oxyd  of  molybdenum  and  uranium. 

White  Mts.  (notch  behind  '*  old  Crawford's  house  "). — Green  octahedral  fluor,  qoaiti  crystal^ 
Uaok  tourmaline,  chiastolite. 

WiLMOT.— Aryi 

WnoHESTEB. — Pyrolusite,  rhodochrosite,  psHomelane,  magnetite,  granular  quarti. 


VERMONT. 


Addison. — Iron  sand,  pyrite. 
Albubqh. — Quartz  crystals  on  caldte,  pyrite. 
Athens. — SteatUe,  rhmb  spar,  actinolite,  garnet 
Baltimobz. — Serpentine,  pyrites  ! 
Babnet. — Graphite. 
BELvrDEBE.— Steatite,  chlorite. 

Bennington. — PyrolusiU,  brown  iron  ore,  pipe  day,  yellow  oofarei 
Bbbkshibb. — JS^dote,  hematite,  magnetite. 

Bethel  — Actinolite  !  talc,  chlorite,  octahedral  iron,  rutUe,  brown  spar  m  i<eatf(& 
Bbandon.— Braunite,  pyrolusite,  peilomelane,  limonitei  lignite,  white  day,  stataarf 
fimil  fruits  in  the  lignite,  graphite,  chalcopyrite. 
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Bbatti<xborocjgh.—BI8(^  tonrmaline  in  qnartii  mica,  sointei  rutne,  actmolite,  scapoKce.sirjaii 
inene,  roofiog  slate. 

Bridoewatbr.— rofc,  doU>mit€t  magndiiey  steatite,  chlorite,  gold,  natiTe  copper,  blende^  galeoite 
blue  spinel,  chalcopjrrite. 

Bbistol. — HutUe^  brown  hematite,  manganese  ores,  magnetite. 

Bbookfdsu). — Mispickel,  pyrtte, 

Cabot. — Garnet,  staurolite,  hornblende,  albiie, 

Gastleton. — Roofing  slai^  jasper,  manganese  ores,  chlorite. 

0AVBNDI9H.--Qamet,  aerpenUne^  iaic^  atecuiie,  iaurmalinef  tubeshitf  IrtmoliU, 

CsEatEB.^A^)e8ttt8t  feldspar,  chlorite,  quartk 

Obittknden.— PsUomelane,  pjrolosite,  brown  iron  ore,  ipeeular  and  magnOie  4rm,  galoall^ 

OOLOHESTEB. — ^Brown  iron  ore,  iron  sand,  jaaper,  alom. 

OovasTE.^  Copper  pyriiea  (has  been  mined),  pyxrhotite,  pjrite,  nxtito,  qoarts. 

OoYBNTKT.— Rhodonite. 

Obaptsbitbt.— Mica  in  conoentric  balls,  oaldte,  ratile. 

DsBBT.^Mica  iadamaiie), 

DuioiEBSTON.— ButOe,  roofing  slate. 

FAntHAYEN  — Roofing  slatty  pyrite. 

Flbtoheb. — ^Pyrite,  octahedral  iron,  adcular  tonrmaline. 

Gbafton. — The  aUsatiU  quarry  referred  to  Grafton  is  properly  in  Athens ;  qwm%  adiiioiiliL 

GuiLFOBD.— Scopolite,  rutOe,  roofing  slate. 

Habtfobd. — Calcite,  pyriie  I  cyanUe  in  mica  slate^  qoart^  tourmaline. 

Ibasbuboh. — Rhodonite,  paUomefane. 

Jat. — Chromic  iron,  aerpenJtme,  amianthus,  dolomite. 

LowELL.->Picro8mine,  amianthus,  serpentine,  cerolite,  talc^  ddoritei 

Kablbobo'.— i?Aom(  8par^  steaUte^  ganiet,  magndiie,  chlorite. 

MEMDOir.— Octahedral  iron  ore. 

UroDLEBUBT. — Zircon. 

Middlesex. —Rutile  I  (exhausted). 

ICONKTON. — PyroiuHief  brown  iron  ore,  pipe  day,  feldspar. 

MoBETOWK.— jS^X^  guariMf  steaUte,  talc,  wad,  rutile^  serpentine. 

MoBBiBTOwir.— Galenite. 

Mount  Hollt. — Aabeatus^  ohlorite. 

Kew  Fane. — Glassy  and  as^fesUform  aciinoUtef  gfeaiUe,  green  guariM  (called  chrysopraae  at  Ibt 
locality),  chalcedony,  drusy  quartz,  garnet,  chromic  and  Ufanic  iron,  rhcmh  fpar,  serpentbe^  mtfla 

KoBwiOH. — Actinolite,  /eldapar,  broum  epar  in  talc^  oyanite,  soisite,  chaloopyiite^  pyrite. 

PmSFOBD. — Brown  iron  ore,  manganese  ores. 

Pltmouih.— Spathic  iron,  magnetic  and  specular  iron,  both  in  octahedral  OTstala,  pv2i 
galenite. 

PLTMPToy.— Massive  hornblende. 

Putney. — ^Fluorite,  broum  iron  ore,  rtOUe,  and  Moisiie,  in  boulders,  staurolite. 

Beadino.— {T/oMy  aetinoUte  in  tala 

Beadsbobo'.— (^ioMv  actinolUe,  eteatUe,  hematite. 

BiFTON. — Broum  iron  ore,  augite  in  boulders,  octahedral  pyrite. 

Boouesteb. — ^Rutile,  specular  iron  cryst,  magneUie  in  chlorite  slate. 

RooKiNOHAJf  (Bellows  Falls).— €)yanite,  indioolite,  feldspar,  tourmaline,  flnorite,  caldta^  pnlmtts. 
•taurdite. 

BoxBUBT. — Dolomite,  talc,  serpentine,  asbestus,  quarts. 

BuTLAND. — Afagnesiti,  white  marble,  hematite,  serpentine^  pipe  iaj. 

Salesbubt. — Brown  iron  ore. 

Shabon.— ^uarfis  crystals,  cyanite. 

Shobeham.— iV^e,  black  marble,  caldte. 

Shbbwsbubt. — Magnetite  and  chalcopyrite. 

Stabksbobo'.— Brown  iron  ore. 

Stibunq. — Chalcopyrite,  talc^  serpentine. 

Stookbbidge. — ^Mispickel,  magnetic  iron  ore. 

Stbavfobd.— Magneti'^  and  ehalcopyriie  (has  been  woiked)^  native  copper^  horaUflnde^  oo^ 
peras. 

Thetfobd.— Blende^  galenite,  cyanite;  chrysolite  In  basalt,  pyrriiotite^  fiidtpar^  roq/kig  aftrt^ 
steatite,  garnet 

TowKSHSND— ^e^mo/Ofl^  black  mica,  tak,  steaiita  feldspar. 

Tbot. — Magnetite,  talc^  serpenime,  picrosmine,  amianthus,  steaOUe,  one  mile  Bontheaat  of  ifOa^ 
of  South  Troy,  on  the  farm  of  Mr.  Pierce^  east  side  of  Missisoo,  chrome  iron,  tantitOL 

VvBBBiBB. — Pyrite^  chalcopyrite^  tourmaline,  mispldcel,  qnarti. 
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'WkKDgBOW}\—ZomtSf  tonimaline,  iremoiiie,  hematite. 

Wabben.-— Actindite,  magnetite,  wad,  serpentine. 

Watibbust.— Mispickel,  chaloopTrite,  rtUile,  quartz,  BeipeotiiMi 

WATEtmuA—SteatUe,  actinolite,  talc. 

Wbathebsfibld.— iSftei/ire,  apecular  iron,  pvriU,  tremolito. 

WBLL6'  Bivbb.— Graphite. 

Westiibld. — Steatite,  chromic  iron,  serpentine. 

WBSTMDfsnB.— Zoisite  in  boulders. 

WiMDBAM. — Gla89y  actinolite^  steatite,  garnet,  serpentine. 

WooDBUBT. — MassiYe  pjrite. 

WooBSTOCX. — Quart*  cryataU^  garnet,  loiaite. 


ICASSAGHUSETm 

Altobd.— Galenite,  pjrrite. 

AxBXSfu-^Alkmte,  ^broUte,  (f)  epHoUl  babingtoottet 

kumwK.'—MasfmU. 

Babbb.— i2te^  /  ffiiooy  pvrite,  Uryl,  fddapar,  gmmtL 

Gbbat  BABSixaTON.— IV'emo/t(& 

Bbdvobd.— Garnet 

Bblohebtown.— AUanite. 

BBBKABDGTON.->Magnetite. 

Bbtbblt.— Golambite,  green  feldspar,  cassiteriteu 

BLAXromx^Serpentine,  anffiiphyUiie,  actinoHtel  ehromUe,  monte,  rose  quarts  in  booldem. 

BoLTOB. — Seapolitel  petatUe,  sphene,  pyroxene,  ntUtaliU,  dtopeide,  boUowite,  apatite^  ] 

*faoBib  Bpar,  aUaniie,  ytiroeeritet  oeriom  ochre  ?  (on  the  aoapdlite),  q>ineL 

BoxBOBOuae. — Scapolite,  spinel,  gamtt,  augite,  actinolite,  apatite. 

Bbiqhtok. — Asbestus. 

Bbdcfebld  (road  leading  to  Warren). — loUie,  adularia,  moljbdMiite^  mica^  garnet 

Oabublb. — Tourmaline,  garnet!  seapolite,  actinolite. 

OEABUBXowv.->JPMfiif^  kumontite,  stilbite,  chabazite,  quarts  crystala,  melanolite. 

OBMLMsrovD.—Scapokte  (chelmsfordite),  chondrodiie.  Hue  spinel,  amian^iue  I  rose  quarts. 

Cbbsieb. — Hornblende,  ecapolite,  toieite,  apodumene,  incSooUle,  apatite,  magnetite,  chromltfl^ 
atObite,  heulandite,  analdte  and  chabazite:  at  the  Emery  Mine,  (Jhester  Factories. — Corundum, 
margarite,  diaapore,  epldote,  oorundophilite^  ohloritoid,  tourmaline,  menaceanitel  rutile,  biotite^ 
indianite?  andesite?  cyanite. 

OHEBTBBnBLD.— Bfua^  green,  and  red  tourmaline,  deav^ndite  (albite),  lithia  mica,  emoky  quaria, 
fMcrolite,  apodumene,  cyantte,  apatite,  rose  beryl,  garnet,  quartz  cryatala^  ataurolite,  cassiteritei  colua^ 
Iriie,  soiaite,  urauite,  brookite  (eumaniteX  scheeUte^  anthophyllite,  boinite. 

(3oBWAT.— Pyrolusite,  fluortte,  aoisite,  ruiilet !  native  alum,  galenite. 

OuMMDrOTOii. — Rhodonite!  cummingtonite  (hornblende^  marcasite,  garnet, 

Dbdham. — ^Asbestus,  galenite. 

Dbbbfibld. — (^bazito,  heulandite^  stilbite,  amethyst,  oameUau,  dialoedony,  agat^ 

FiTOHBUBO  (Pearl  UiU).— Bsry^  ataurolite!  garnets,  molybdenite. 

FozBOBOuaH. — Pyrite,  anthracite, 

Fbankun.— Amethyst 

QOBSMX^^Miea,  athUe,  apodumene!  blue  and  green  tourmaline,  beryl,  zoiiUe^  smoky  quarts^  octtaat 
oite,  tin  ore,  galenite,  beiyl  (gosheniteX  pihlite  (cymatolite). 

Gbbbbfibld  (in  sandstone  quarry,  half  mile  east  of  Yil]age).^-A]lophane,  ^ite  and  | 

Hatteeu).— Barito,  yellow  quartz  crystals,  galenite,  blende,  ohaloopyrite. 

Hawlet. — Micaceoua  iron,  massive  pyrite,  magnetite,  zoisite. 

Hbath.^ — Pyrite,  zoiaite. 

HiBSDALB. --Brown  iron  ore,  apatite,  zoisite. 

HOBBABP8ION.— ifoMitw  pyrite, 

Laxoasieb. — Oyanife,  ehiaatolite!  apatite^  ataurolite,  pinite,  andalnsttai 

JjK^—^TVemoUte!  aphane!  (east  part). 

Lbmox.— Brown  hematite,  gibbsite  (?). 

Levbbbtt.— Barite,  galenite,  blende^  ohalcopyiite. 

LBTvni.'-Zoiaite,  rvWe, 

LrmATOB. — Spinel,  scapolite,  apatite. 

IiTBBVIBLD. — Magnesite  on  serpentine. 

Habtha*s  Vibbtabd.— Brown  iron  ore,  amber,  Beleidta,  radiated  pvrilak 

MnDOV.— Jftai/  chlorita 
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MiDoiLimLD. — (TZoMy  adinoliUf  fk(mib  tpar,  gteoHie,  MrpmUint,  /MtprnTf  dnuy  i 
loisito,  nacrite^  chalcedony,  (aUf  dewejlite. 

KxLBUBT.—  VermieulUs. 

MoNTAOUB' — Specular  iron. 

S^WBXSKX.SerjmUne^  chrTBotOe,  tpitMe,  mauive  ffomtt,  aiderito. 

Skwburypoki,— Serpentine,  namaiUe,  unmite. 

New  Brauvtrbb.— ^^odk  tourmaline, 

Norwich.— 'ApatUe !  black  towmdUnef  heryJ^  apodumenei  iripkyUm  (altered),  bleode^  qoMti 
erystala,  casaiterite. 

NoBTHFDSLD. — Oohmfnte^  fibrolite,  ojanite. 

Palmeb  (Three  Rivers).— /Utispor,  prehnite,  calo  apar. 

Pklhah. — Asbesku^  serpentine,  ^uoHs  oryatakf  beryl,  molybdettikt  green  hometonef  epidote^  aii» 
tbjst 

Plaiktixld.— (Tttmm^nyftmife,  pyrohmU,  rhodowUt, 

BiOHMOND. — Brown  vron  ere,  giNmtef  oBophame, 

RooKPOBT. — JkmalUej  eryophyUUe,  amnUe,  cyrtoUU  (altered  siicon))  green  and  uihUe  erihodaae^ 

Rows — Epidote,  tala 

South  Rotalstok.— BsryZ/  /  (now  obtained  with  great  diffloolly),  mdcal !  fiUdaparl  allanlta 
Four  miles  beyond  old  loa,  on  &nn  of  Solomon  Hey  wood,  mica  I  hfi^lt  fiidtpart  manaocaiiita 

RussBL. — Schiller  spar  (diallage?),  mica^  serpentine,  beiyl,  galenite^  dialoopyrita, 

Salbil — ^In  a  boulder,  cancrinite,  sodalite^  eliBolite. 

SAueua — ^Porphyry,  jasper. 

Shbffibld. — AOteskUf  pyrite,  native  alum,  pyroloaite. 

Shelbdbnb. — Rutile. 

SHUTBBBirBT  (cast  of  Lodce^s  Pond). — Mclyldemiii. 

SouTHAKFTOV. — QclenUe^  oeraasite^  anglesite,  wlfenUe^  fluorite^  barite^  copper  and  iron  pjrila^ 
blende,  oorDeous  lead,  pyromorpbite,  atolzite^  cluysooolla. 

Stbblino. — apodum/entt  eMaekHik^  epaihic  tron,  miapiekel,  hlenda,  galenite^  obaloopyiila^  PTite. 

STONBHAif. — Nephrite, 

Stubbbisgb. — Graphite^  garnet,  apatite,  bog  ore. 

SWAMPBGOT.— OriA*^  feldspar. 

Tauntok  (one  mile  south).— Paraoolumbite  ^titanic  iron). 

Tubnbb'b  Fau«  (Conn.  River).— Ohaloopynle,  prebnite,  ohloritfl^  dihnphatiB,  apatfalo  Iran,  aak' 
obite,  magnetic  iron  sand,  anthradta. 

TTRDraHAX. — ^Pyroxene,  aoapolite. 

UxBRmaB.— Galeniteu 

Warwick.— JfoMtve  gamet,  radiated  black  tcmrmaUne,  magmttt$t  beiyl,  epidote. 

W  A  8H IKQTON. — ChvphiU, 

Westfibld. — SchiUer  epar  (diallage),  eerpentuMf  etBotite,  cyanite,  BO^wUte,  aotlnolitik 
Wbstford. — Andahmte  I 

West  Hampton. — Galenite^  argenUne^  peeudomiorphoue  qttari^ 
Wbbt  Spbinofibld.— iVe^fi^  ankerite,  satin  spar,  celestite^  bitaminooB  ooaL 
West  Stogkbridqe. — Eematitef  flbrona  pyrolosite^  spaihio  iron. 
Whxtely,— 'Native  copper^  galenite. 

WiLLiAMSBUBG. — Zoikte,  psettdomorpbooB  qoartBi  apatite^  rose  and  amoky  qnarta,  gakafta^  pji» 
lusite,  chalcopyrite. 

WiLLlAMSTOWN.— CVyjt  qOMit^ 

WiNDBOB.— ZcnMfe,  actinolite,  rvliikl 

TVoBOESTEB  "-Miepiekel,  idocraae,  pyrozene,  ganet,  amlanthna,  boohokUe^  apatliiB  Iran,  fld» 
Dite. 

WOBTBINQTOK.— OVomk 

ZOAB.— Bitter  spar,  tale, 

RHODE  ISLAKD. 

BvatoJu-^Amethyet. 
Gbahsioh. — Actinolite  in  tala 

CuHBEBLAKD.— Ifan^afieN^  tpido^  actifiM$f  garnet^  tftanUbroaa  Iroii,  inaguettlB,  re^ 
shalcopyrite. 
FofiTEB.— CVoni^^L 

(a^LOUOBBTEB.— Jfa^nettte  in  chlorite  slate. 
JOHHBOH.— Tale,  brown  spar. 
KATia— See  Wabwiok. 
Newpobs. — Serpentine, 
PoKOMOvrsL'-^Anthraeite,  graphite,  aabettiu,  pynM. 
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BitamTELD.^'IhhmUef  ealeUef  hiUer  spar,  naoHu,  wrpentine  (boiifoiiitoX  tnmM%  atbeftoa^ 
qaartz,  magnetic  iron  in  chlorite  alate,  talc  I  anata^e. 
Wabwiok  (Nafeic  yillage).^  J/itiiovtt^e^  garnet,  graphite. 
Wbbisblt.— //menite. 


CONlinSOTIOUT. 

BntiR.— Barite,  dfitolite,  blende,  quarts  crystals. 

BOLTOH.— Staorolite,  chalcopyrite. 

Bkadlryills  (Idtchfleld).— Lanmontite. 

BustOL.—Chalcocitei  ehakopyriit^  barite,  homUef  talc^  aUopham/^f  pjromorphite,  eeAdk^  mal* 
ahite^  galenite,  qnarfts. 

Bboootild. — Galenite,  calamine,  blende^  apodnmene^  pynrhotite. 

Oaitaav. — TremotUe  and  white  omi^/  in  dolomite,  canaanite  (massiTe  pfrozene). 

Chatham. — ^Misplckel,  smaltite,  oUoanthite  (chathamite),  scorodite,  uiooolite,  heryl^  erythrite. 

Ghsshirs. — BarU^  chalcoeite,  Infmiia  oryai.^  mcUaehite^  kaolin,  natrolite,  prehnite,  chabaata^ 
datotite. 

OuEsrstL—SiUimamie  !  siroon,  epidote. 

OoBNif  ALL. —  OraphUe^  pyraxeney  actinoliU^  tpTieMf  scapolita 

DAirauBT. — Danburite^  oligoelaae^  moonstone,  brown  tonrmaline,  orthooUoe,  pyroxene,  pan^ 
thorite. 

FkBXOimoK.-' Prehnite^  ehabaxUe,  agate,  natiye  oopper. 

Oranbt.- -Green  malachite. 

QrVSBJUWWiL—Btaek  tourmaiine. 

KADDAV.-^GhrysoberyU  beryl/  epidote  I  towrmalinel  ftldtpair^  gameil  iolUel  eUqoeiam^  ehkh 
rvphyllitet  aulomolitej  magnetite,  adti/ana,  apatite,  eolwnhiteJ  sLroon  (calyptolite),  mica,  pyrite^ 
marcasitef  molybdenite,  allaiiite,  bismuth,  bismuth  ochre,  bismutite. 

Hadltmb.— Chabasite  and  stQbito  in  gneiss,  with  epidote  and  garnet 

Hastfobd.— Z>a/o/i/e  (Rocky  Hill  quarry). 

'KxsT.—Broum  won  ore,  pyrolusite,  ochrey  iron  ore. 

LrroHUBLD. — Gyanite  with  corundum,  apatite,  and  andalusite,  m^nocoonite  (waahingtonite),  dial- 
oopyrite,  diaspoi^,  nioooliferous  pyrrhotite,  margarodite. 

Ltio. — Graruet,  sunstone. 

Mbbidev.— Datolite. 

HiDDLBFiELD  FALLS. — DatoUtc,  chlorite,  etc,  in  amygdaloid. 

MiDDLBTOWK. — Ifico,  lepidoUte  with  green  and  red  toiumaline,  albite,  fitdepar,  cohtmbilef  preh- 
nite,  garnet  (sometimes  octahedral),  beiyl,  topaz,  uranite,  apatite,  pitchblende;  at  lead  mhie, 
galenile^  chalcopyrUe,  blende,  quarts,  calotte,  fluorite,  pyrite,  sometimes  capillary. 

MiLTOBD.—Sahlite,  pyroxene,  asbestue,  zoisite,  verd-antique  marble,  pyrite. 

Nbw  HAYur.-^Serpentine,  asbestus,  chromic  iron,  sahlite,  stilbite,  prehnite. 

Norwich. — Sillimanite,  moTiazUe!  zircon,  iolite,  corunduxn,  feldspar. 

OxffOBD,  near  Humphreysvilla  —C^anite,  ohaloopyrite. 

pLTMOUTfL — Oalenito,  heiUandite,  jluorite,  ehlorophyUite  f  garnet 

RoABma  Bbook  (Cheshire). — Datolitef  calcite,  prehnite,  saponite. 

Readdto  (near  the  line  of  Danbury). — Pyroxene,  garnet. 

EOJCBURT. — Spathic  iron,  blende,  pyrite  !  t  galenite,  quarti,  chalcopyrite. 

Saubburt. — Brown  iron  ore,  odirey  iron,  pyrolueiie,  triplite,  turgite, 

Saybrook.— ifo/yMmi/e,  stilbite,  plumbago. 

SmsBJjvr.-^Copper  glance,  green  malachite. 

SouTHBURT. — Rose  quartz,  laumontite,  prehnite,  calc  spar,  heavy  spar. 

SouTHiKQTON  — Heavy  spar,  datolite,  asteriated  quartz  crystals. 

Statvord.— Massive  pyrites,  aluin,  copperas. 

8roimvaT0N. — stilbite  and  t^uibagiie  on  gneiss. 

Tbatohrbsvillb  (near  Bridgeport). — S^bite  on  gneiss,  babbingtonitef 

ToLLAiTD.— Staurolite,  massive  pyrites. 

Trumbull  and  Uoufwy^'-'OlUorophane,  iopaa,  beryl,  diaspore,  pyrrhotite^  pyrite,  scheelite,  wolf 
ramite  (pseudomorph  of  scheelite),  rutile,  native  bismuth,  tungstio  add,  spathic  iron,  mispiokel, 
argentiferous  galenite,  blende,  soapolite,  UnMnmMme,  garnet,  albite,  augite,  graphic  tellurium,  (?)i9iari 
jarodUe. 

Wabhikgdok.— Tr^jOfl^  menaeflnnais  /  (washingtonite  of  Shepard),  rhodocfarosite,  natrolite^  <mda 
\imk  (New  Preston),  cyanite^  * 

Watrbvowv,  near  the  Naugatook — ^White  sahlite;  monasita. 

Wvr  FARH&— Asbestos. 
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WiLLiMAMTxa— Ibpcui  m&iumie,  r^ndofito. 
WaoasaesERwad  Wiltok.— Asbeatua,  garnet 

NEW  YORK. 

ALBAKT  CO.— Brhushbic.— Oalcite,  etalaotite^  ttekgmite,  calcareous  ainter,  aiiuwy  j_  _ 
Goetxah'8  Lahdino. — GjpsuiOy  epaom  salt)  qwuiz  crysuila  a(  Uyatal  Hill,  three  miles  aoalh  ol 

QuiLDXBLAKD. — ^Petrolettm,  aDthradte,  and  oalcite^  on  the  baoka  of  the  Nonnan'a  KlU,  two  aiki 
wuth  of  AltMinj. 
Watxeylist. — Quarti  aytkUit  yellow  druaj  quarti. 

AUiEQHANY  CO.— Cuba.— Calcareous  tofh,  petzoleum,  H  milea  from  the  ?illaft» 

CATTARAUGUS  CO,—VBXSDOU.^Pttroiemk 


CAYUGA  CO.— AUBUBV.— Celestite^  caldte^  floor 

Catuoa  Lakb. — Sulphur. 

LuDLOWYiLLE. — Bpsomite. 

Union  Spbinos.— iSe^eai^  gjpeum. 

Sp&ingpobt. — At  Thompsou's  plaster  beda^  mtXphMrl  sdmik, 

8PBiNoyiLL&— Nitrogen  springe. 

CLINTON  CO.— Abnold  Ibon  Uixn,^Maffndi^  epidote^  mo^ylMlBiillA. 
SaoB  Obb  BMSk-^OaieUe,  yram  and  purple  fluor. 

CHATAUQUE  CO.— Fbxdonia.— JPetroietim^  cofimniidd  hudrogmL 
Laona. — ^Petroleum. 

ftwTEftinAy  — AInm, 

GOLUIOI A  CO.— Adbtbblitz.— ilbftAy  manganMe,  woUenite,  chaloocite ;  liTingBtoQ  lead  min^ 
Titreoua  silver  ? 

Ghathail— Quarts,  pjrite  in  cubic  crjrstals  in  slate  (HillsdaleX 

Canaan. — Chaloocite,  chaloopyrite. 

finsflON.— Kpidote,  aelenitel 

Nbw  Lkbanon.— N  iirogen  apringa^  graphite,  anthracite ;  at  the  Ancram  lead  rnine^  gsleoite,  berili^ 
hlenck,  vmffenite  (rare),  chaloopjrite,  calcareous  tula ;  near  the  oitj  of  Hudson,  epnom  salti  brows 
^Mur,  wad, 

DUTCHESS  CO.— Ambnia.— Dolomite,  UmoniU,  turgiU. 
Bbckman. — DolomUe, 

DoYBB. — ^Dolomite,  tremolite,  garnet  (Foaa  ore  bedX  staurolite,  UmomHe, 
FisuKiLU- Dolomite ;  near  Peckville,  talc^  asbestus,  graphite,  kombknde^  M^iK   nfltfwaliH 
hydrous  antbophyllite,  Umaniie, 
Nobth  East. — Chaloocite,  chalcopjrite,  galenite,  bleode. 
Pawung.— Dolomite. 

Rhinbbbck.— Calcite,  green  feldspar,  epidote,  tourmaline^ 
Union  Valb. — At  the  Clove  mine,  gibbeitc,  Umonite. 

ESSEX  CO.— Albxandbia.- Kirby's  graphite  mhie^  groj^ite,  jfyroxene,  eeapolitet  sphenei 

Cbown  Point.— 4paAii6  (eupjrchroite  of  Emmtme\  brown  towmaUne/  in  the  apatite^  chkritiab 
quartz  crystals,  pink  and  blue  colcite^  pyrite ;  a  short  distasce  south  of  J.  C  Uammond^  housa^ 
garnet,  ecapoUte,  chalcopyrite,  cnMAterMM/efabpcr,  siroon,  magnetic  iron  (Ptoru),  epidotCi  mica. 

Kbenb.— Scapolite. 

LBWI& — JbbtUar  epar,  cokphanite,  garnet,  kibradorik,  harnUmdef  aotinolite ;  ten  miles  south  ef 
the  village  of  Keeeeville,  mispickel. 

LoNO  PoNB.— Apatite,  garnet,  pyroxme^  idoorase,  coeeoUteii  eoapoUie^  magnetite^  Use  eoleillK 

McInttbe.— La&rad9r*fa^  garnet,  magnetite. 

MOBiAH,  at  baiidford  Ore  Bed.— Jfo^netite^  apatite,  aUamiiel  lanthanite,  aotinoUt^  and  feld« 
spar;  at  fisher  Ore  Bed,  magnetic  trcm,  feldspar,  quarU;  at  Hall  Ore  Bed,  or  *'New  Ore  Be^" 
magnetite,  nroone;  on  Mill  brook,  cedaiU,  pyroxene^  homhtede»  albite;  hi  the  uwn  oTI'  ' 
saagnetite,  Uack  mica. 
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PoBT  HsNBT.  -  Brown  tourm^MMt  mica,  rote  qu(u%  oerpeniinet  greof^  and  Nodb  pyroame^  born 
blende,  crffst  pyrtte^  graphite,  tabular  spar,  pyrrbotine,  adutaria ;  phlogcpiie/  aiObeerer  Ore  Bed, 
witb  magootite  and  serpeutine. 

RooBB*8  BjwaL—OrapkUet  tabular  sport  ffometf  colophcnite,  feidspar,  adularia,  pyrooomet  sphm^ 
ooocolite. 

SoHBOON. — CakiU^  pyroxene,  chondrodite. 

TicoNDBROOA. — Graphite  I  pyroxeM,  aahlite^  ephme^  black  tourmaline,  caooxene  ?  (Mk  Deflanotji 

WestpOBT. — ^Labradorite,  prebnite,  magnetite. 

WiLL8B0B0\— Tbdu^r  spar,  colophonite,  garnet,  green  coccoUte,  bomblende. 

ERIE  CO-^BUiIOOTt's  UiUA—Oakareoue  tufas, 

FRANKLIN  GO. — Chatbauoat.— Nitrogen  springs,  calcareoos  tnfiMi 
Malonx. — Moseive  pyrUe^  magnetic  iron  ore. 

OENESEB  CO.— ^cui  springs  containing  aulpburio  acid. 

GREENE  CO.— Gatskilu— OiZcOs. 
DiAMOKD  Hill.— Quarts  crystals. 

HERKIMER  CO.— Faibfibld.— ^iMirfc  crysttds,  fetid  baiite. 

Little  Fall&— ^uarti  crystals/  barite.  caldte,  antbradte,  peari  spar,  tmoky  fnoHk;  OM  mils 
■outh  of  Little  Falls,  calcite,  brown  spar,  feldspar. 
Middlbvillb. — Quartz  erystais  I  calcik,  brown  and  oeail  qMir,  anthradta 
Kewpobt. — Quartz  crystals. 

Saubbubt.—  Quartz  crystalsl  blende,  galenite^  iron  and  oopper  pjiiteii 
8TABX.— Fibrous  celeetite,  gypsum, 

HAMILTON  CO.— LOBO  Lakx.— Bloe  caldta 

JEFFERSON  CO.— Adams.— Fluor,  calc  tufa,  barite. 

Alexabdbia. — On  the  S.B.  bank  of  Musoolonge  Lake,  fluorite^  pTUogppttSt  cbalcopynte;  on  High 
Island,  in  the  St.  Lawrenoe  River,  feldspar,  tourmaUne,  hornblende,  orthodasef  oefestite. 

Antwebp. — Stirling  iron  mine,  specular  iron^  chalcoditef  spathic  thm,  miUerite,  red  liematUe^  ory» 
tallized  quartz,  yeUaio  aragonitef  nicooliferous  iron  pyrites,  quartz  crystals^  pyrite ;  at  Oxbow,  coiote/ 
porous  coralloidal  heavy  spar;  near  Vrooman's  lake,  calcite  I  idocrase,  phlogqpitet  pyroxene,  sphenSf 
fluorite,  pyrite»  cbalcopyriie;  also  feldspar^  bog-iron  ore,  scapolite  (farm  of  David  I^^^^^i^)!  ^erptm 
Une,  tourmaline  (yellow,  rare). 

Bbownsvillb. — Celestite  in  slender  crystals,  calcite  (four  miles  from  Watertown)^ 

Natubal  Bbidoe. — Feldspar,  gieseckitel  steatite^  pseudomotphous  after  pyroxene. 

New  Comneotiout. — Sphene,  broum  phlogopite. 

OuASL^^Beryl^  feldspar,  specular  iron. 

Philadelphia. — Oamets  on  Indian  river,  in  the  Tillage 

Pamblia. — Agaric  mineral,  calo  tufa. 

PiLLAB  Point. — Massive  heavy  spar  (exhausted). 

Thbbeba. — FhtoTf  calcite^  specular  iron  ore,  hornblende,  quartz  cr\/skds,  serpentine  ^associated 
with  the  specular  iron),  celestive,  strontianite ;  the  Musoolonge  Lake  locality  oCfluor  it  exbansted. 

Watebtown. — Tremolite,  agaric  mineral,  csalo  tu&,  celestite. 

WiLMA. — One  mile  north  of  Natural  Bridge,  cakiie, 

LEWIS  CO. — ^DiABA  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocki,  and 
within  two  miles  of  Natural  Bridge).— iSSorqpolife/  tabular  spar,  green  coeoMe^  fddspar,  tremoUta^ 
pyroxene!  spJtenel  I  mica,  quartz  crystals,  drasy  quarts,  cryst  pyrite^  pyrrhotite,  blue  caldte,  mt* 
pentine,  ronsselaerite,  zircon,  graphite^  chlorite,  specular  iron,  bog*iron  ore^  iron  sand,  apatite. 

Gbbio. — Magnetite,  pyrite. 

LowTiLLE. — Oalcite,  fluorite,  pyrite.  galenite,  blende,  calo  %afa. 

Mabtinsbumh. — Wad,  galenite,  etc.,  but  mine  not  now  opened,  eoMls. 

Watbob,  Bbbmbk. — Bog-iron  ore. 

MONROE  CO.— RocHESTEB.— /Vor/  spar,  calc  qMur,  snowy  gypsum,  flnor,  ealsatiti^ 
blende,  barite,  bomstoue. 
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UOISTQOUERY  CO.— Camajobabh.— Anthndte. 

PALA.TIHS. — Quark  erystalSt  drusy  quarts,  anthracite,  homatone,  agata^  gmniet 

Boot.— Peail  spar,  dnuy  quartz,  blaidey  barite,  stalactitei  stalagmite,  gialeoite^  PTritai 

NEW  TORK  00.— CoRLEAR*s  Hook.— Apatite,  brown  and  yellow  feldspar,  sphene 
KiNOSBRiDGE. — TrefmoHte^  pyroxene^  mica^  tourmaUnSy  pyrites,  rutile,  dolomite. 
Harlem. — Epidote,  apopbyllite,  stilbite,  tourmaline,  Tivianite,  lameUar  feldspar,  mic& 
New  York. — Serpemiine,  amiamOms,  actinolite,  pyroxene,  bydroos  antbopbyllite^  g&nMt. 
Ite,  molybdenite,  graphite,  chlorik,  jasper,  neoronite,  feldspar. 

NIAGABA  CO.— LxwiSTON.— i^womOe. 

LooKPORT. — OekaUk,  (xUciU,  eelenUe,  anhydrtta,  fluorUe,  do\omi^ 

NuGARA  FALI& — OalcUe,  fluorite,  blende^  dolomUe, 

ONEIDA  CO.— BooKYiLLB.— OOtHfe,  to5tJar«par,  coceoUte, 

Clinton. — Blende,  lenticular  argillaceous  iron  ore ;  in  rooks  of  the  OUnton  Ghroap^  BtroDtianlt% 
selestite,  the  former  oovering  the  latter. 

ONONDAGA  CO.— GAXiLLDa— ^Sis^mtteand^I^rcMtfyipniM. 

Cold  Sprxitg.— Azinite. 

liANLroa — Oyjmmi  and  fluor. 

Syraousb. — Serpentine,  celestite,  selenite,  barita. 

ORANGE  CO.— CoRNWALu— ^^Jrom,  chondrodUe,  homblmide,  apkui,  mowAis  fiidtpar,  fBbnm 
epidote,  budsonite,  menaooanite,  eerpeniiae,  cooooUte. 

Deer  FASSL-^Oryet  pyrite,  galenite. 

Monroe.— ifik»  /  ephenel  garnet,  colophonite^  qfidote,  chondrodtte,  oBanUe,  bocbolEite,  brovi 
spar,  spinel,  hornblende,  talo^  menaooanite,  pyrrhotHe,  pyrite,  ohromio  iron,  gng^k&e,  rastolyte, 
moronolite. 

At  WiLKS  and  O'Nbil  Mine  in  Monroa — Aragonite^  magnetite,  dimagnetite  (psead.  T^  jenkinBifts 
atbestus,  serpentine,  mica. 

At  Two  Ponds  in  Tdonro^-^Pyroxene/  chondrodite,  hornMende,  scapoUtef  mroon,  sphea»e,  apatita 

At  Greenwood  Furnaoe  in  Monroe. — C?iondrodite,  pyroxene  I  micci,  hornblende,  tjpind,  soapo' 
lite,  bioOte  I  menaooanite. 

At  Forest  or  Dean. — Pyroxene,  spind,  zircon,  scapolite,  hornblende. 

Town  of  Warwick,  Warwick  Village. — Spinel/  zircon,  serpentine  I  brown  spar^  pynaeael 
hornblende/  pseudomorphous  steatite,  feldspar/  (Rook  Hill),  menaooanite^  cUntoniie,  tourmdine  (R 
H.),  rtitile,  spJiene,  molybdenite,  mispickel,  maroasite,  pyrite,  yellow  iron  sinter,  quarts,  jasper,  mica, 
ooccolite. 

AifiTT.— iS^fn«2/  garnet,  seapoUte,  hornblende,  idoerase,  epidote/  cUntonite/  magnetUe^  iourmaikie, 
warwickite,  apatite,  chondroditB,  talc/  pyroocene/  rutile^  menaooanite,  airoon,  eorueuhamf  fddspar, 
^hene,  oalo  spar,  serpentine^  sobiller  8par(?),  silrety  mica. 

Edentillb. — Apatite,  chondrodite/  hair-brown  Jiarnblende/  tremoUte^  spinet,  tounwUmef  wansid^ 
ite,  pyroocene,  sphene,  mica,  fUdepar,  mispickel,  orpiment^  rutOe,  menaooanite,  Boorodite^  ooppei 
pyrites. 

West  Fousrr.'-^Feldspar,  mioa,  scapolite,  spJiene,  hornblende,  allanlta. 

PUTNAM  CO.— Gabmbl  (Brown's  quany).— AnthophyUite^  schiller  spar  (7)^  oipiflMat»  mispkdMi, 
^idote. 

Cold  Spring. — Chabazite^  mioa,  sphene,  epidote. 

Patterson. —  White  pyroocene/  calc  spar,  a^>estus,  tremoUte,  dolomite^  massiTe  pyrite. 

Philupstowk.- rrcrooMfa^  amianthus,  serpentine,  sphene,  diapside,  green  eoeciUte,  hombleodflk 
scapolite,  stilhite^  mica,  laumontite,  gurhofite,  oalo  siMtr,  magnetic  iron,  ohromiteu 

Phillips  Ore  Bed.— Hyalite^  act&oUte^  massive  pyrite, 

'  RENSSELAER  CO.— Hoosic— Nitrogen  springs. 
Lansingburgh.- Epsomite,  quartt  erystais,  pyrite, 
Trct.— ^uorte  orysiais,  pyrite,  seknite. 

RICHMOND  CO.— RoflSYlLLB.- lignite,  cryst  pyrite. 

QuASAXTDtK-^Asbeit^  omiainthus,  aragonite,  dolomite,  gurh(ffUe,  bradte,  serp^itine^  tak,  msf 
aesite. 
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BOOKLAND  CO.— Caldwill.— OxZcOs 

Obassy  Point.— Serpentine,  actinolite. 

HAYKBSTfUW. — Homiblmde,  barite. 

Ladbntowm. — ZirooD,  malaohitei  ouprite. 

PiSBMONT.— Datolite,  stUbite,  apophjllite,  stellite,  prehnitei  thomsonite,  calotte^  chabadta 

Bioirr  PoiHT. — Cerolite,  lamel£Bir  hornblende,  asbektua. 

ST.  LAWBENCB  OO.-^AJSTOV.—MasHve  pyrUo,  caicUe,  brown  tourmaline^  apherUf  sefpenHnoi 
Udc,  rensselaerik,  pyroxene,  apecular  iron,  chaloopjrrita 

DsKALB. — ffomblmde^  barite,  fluorik^  tremoUtet  tourmaUnef  blende^  graphite,  pyroxene,  quartz 
(spongyX  serpentine. 

EDWASDfu — Brown  and  tUoery  mica!  aoapolite,  apatite,  qwurto  crystaiSf  acUnolite,  tremolite, 
specalar  iron,  serpentine,  magnetite. 

Fis^— Black  micOf  hornblende. 

FowLBB. — Barite^  quarto  cryskUaf  specular  irtm,  hknde^  galenite^  tremolite^  chalcedonj,  bog  ore, 
satin  spar  (aasoo.  with  serpentmeX  iron  and  oopper  pyrites,  actinolite,  renaselaerite  (near  Somer- 
ville). 

OouTKRNEUB. — OolcUil  serpenMne/  hornbl&ndet  acapoUtet  orthodase,  UmrmoMnel  idocrase  (one 
mile  south  of  Q.),  pyroxene,  apatite,  rmsseUiaritey  serpentiue,  ^hene^  fluorite,  barite  (farm  of  Judge 
Dodge),  black  mica,  phlogopite,  tremolite/  asbestus,  «p0cujar  tron,  graphite,  idocrase;  (near  Somer- 
ville  in  serpentine)  apinelj  boughite,  scapolite,  phlogopite^  dolomite ;  three-quarters  of  a  mile  west 
of  SomerviUe,  chondlrodito^  spinel ;  two  miles  north  of  Somerville,  opaiitef  pyrite,  brown  towr- 
fnalinel  I 

Hammoiid. — Apatite/  sriroon/  (farm  of  Mr.  Hardy),  orthodaee  (loxolase),  pargoisHe^  barite,  pyrite, 
purple  fluorite,  dolomite. 

Hbbhon. — Quarts  erystais^  apecular  iron,  epathie  iron^  pargasite,  pyroxene,  serpentine,  toarmar 
line,  bog-iron  ore. 

Kaoomb. — Blende,  mica,  gaknite  (on  laud  of  James  AverilX  sphene. 

MiNBBAL  PoxKT,  Morristown.— Fluorite^  blende^  ^esAtA,  phtogopile  (Pope's  Mills),  barite. 

Ogdensbubo.  — ^Labradorite. 

PiTOAiBV.--^tin  spar,  associated  with  serpentine. 

PoiSDAK.~^(>m520ui0  / — eight  miles  from  Potsdam  on  road  to  Pierrepont,  fdiapar^  towmailmA, 
black  mica,  hornblende. 

B088IB  (Iron  Mines). — Barite^  apecular  iron^  ooralloidal  aragonite  in  mmes  near  SomeryiUe, 
limonite,  quarts  (sometimes  stalactiUo  at  Pariah  iron  mine),  pyrite,  pearl  apar, 

BoflSiB  Lead  Mine. — CkUdte/  gaknite/  pyrite,  celestite,  chalcopyrite,  apathic  iron  /  oeruasite,  an- 
gleaite^  octahedral  Jluor,  Itlack  pJUogopUe, 

Elsewhere  in  BossxB. — Oalcitef  barite,  quartz  crystals,  chondrodite  (near  Yellow  Lake),  feldaparl 
pargaaite/  apatite,  pyroxme,  -hornblende,  sphene,  zircon,  mica,  fluorite,  serpentine^  automoUtc^ 
pearl  spar,  graphite. 

BusBSL. — Jrargaaite,  apecular  iron;  quartz  (dodeo-X  caldte^  serpentiue^  rensaelaerite,  maguetite. 

8ABAT0GA  (X>.'^GjaaasraLD.'~OhryaoberyU  garnet  I  iourmaUnel  mica,  fi/dapar  apatit% 
graphite^  aragonite  (in  iron  mines). 

8CH0HABIE  CX).— Ball's  Oayb,  and  others.— Catoite,  stolaotitea. 

OAXUSLK—FSbroua  au^hate  ofhairyta,  oryat.  and  fib,  earbonate  qfUme, 

MiDDLBBUBT. — Anthracite^  calcite. 

Shabok.— Calcareous  tufa. 

SoHOHABiB.— Fibrous  oelestite,  atronOanite/  eryatpyritaa/ 

SENBOA  00.— OAXOGA.—NUrogen  apringa, 

SULLIVAN  00.— VfjmzBOBO'.—CkdmUte,  hknde,  pyrUa,  chakopyrik. 

TOMPKINS  00.— Ithaoa.— Calcareous  tnfiL 

ULSTEB  CO.— ELLBimLLi.— (Totei^  blende,  ohakopyrita/  qwM%  hnokm» 
Kabblbiowh.— Pjrrite. 

WABBBN  00.— Oaldwxll.— JloMivtf/tfUspar. 
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GHuntB.— jy^  toannallne^  nitile,  chaloopTrite. 
Diamond  Isle  (Lake  George). — OakUe,  quarto  oryskk, 
Qlenn's  FALLa— Rhomb  spar. 
JoHKSBCUOb— f*fcK>rife/  nreoni  /  graphiUf  serpenHne,  pffHta^ 

WASHINGTON  CO.— Fort  Ams.—Cfrt^hite,  aerpeDtina 
QRAxyiiJA~^LameUar  pyroaoenef  maaaive  feldapar,  epidoto. 

WATNB  CO.— WoLCJOTT.— Barita 

WESTCHESTER  CO.— Amthont*8  Nose.— 4pa<i^  pyrite,  cofeOB/  in  very  kige  tabular  Jfjilali 
grouped,  and  aometimes  incniated  with  draaj  qaartz. 

Dayenpobt^s  Neok^ — Serpentine,  garnet,  apbene. 

EA8T0HE8TER.~BIeDdQ,  coppef  and  iron  pjritee^  dolomite. 

RABnsoa.^IS'emolite,  white  pyroxene. 

New  Rochelle. — Serpentine,  brucite,  quartz,  mieOf  tremoUte^  garaeti  magnealtflu 

Peeeskill.—- Mica,  feldspar,  hornblende,  atilbite,  aphene. 

Rte. — SerpenHnef  chlorite,  black  tourmaline,  tremolite. 

BiNGSiMO. — Pyroxene,  iremoUte,  pyrite,  beryl,  azurite,  green  malachitOi  white  lead  ora^  pjiomor 
phite,  angleaite,  vauquelinite,  galeniie,  native  silver,  chalcopyrite. 

West  Farms.— Apatite,  tremolite,  garnet,  stilbite,  heulandite,  chabazite,  epidote^  sphenai 

TONKERa — Tremottte,  apatite,  caldte,  analcite,  pyrite,  tourmaline. 

TOBXTOWN.— £fi0imaai£e,  mciiaasite,  magnetite. 


NEW  JfiRSBT. 

Aedotbr  Ibow  Mim  (Soaaex  Go.).— WtUemite,  brown  garnet 

AUMSTOWV  (Monmouth  Oo.).— Vtvianife^  dn^firaUte, 

Bblyille. — (}opper  mioea. 

BEa&ES,—0alGtt6 1  daiolite  /  peetoHte  (called  stellite) !  anakite,  apopkyUito  !  pirthmie^  spncne^  ali^ 
Kfig^  wOrdlite^  heulandite,  Uiumontite,  cAotoifa^  Pjnte,  peeudomorphous  steatite  imitatird  of  apo 
pbyUite. 

Brunswick. — (Copper  mines;  noHve  copper,  malachite^  mounltain  UaJOur, 

Betak. — Chondrodite,  apind,  at  Boeeville,  epidota. 

Caetwsll's  Bridge  (Newcastle  Co.),  three  miles  west — ^Vivianlte. 

Danyille  (Jemmy  Jump  Ridge). — Orapkiie,  chondrodite,  augite^  mica. 

Flbkikotok — Copper  mim/ea, 

TsLASKWORT. — Serpentine, 

FRAifKUH  and  Stbrldcg. — Spindt  garnet  f  rhodonUet  wiOemUe/  JranktMtef  red  aAie  v 
dyekutel  hornblende,  tremolite,  chondrodite,  white  acapoUte,  hJack  tourmatina,  epidote,  pink  coMh^ 
miea,  actioolite,  augite,  sahlite,  cocoolite,  aabestus^  jejfereomte  (augite),  calamine,  graphita,  floorilB^ 
beiyl,  galenite,  serpentine,  hooey-colored  aphene^  quartz,  chalcedony,  amethyst,  ciroon,  molybdaiiit% 
vivianite,  tephroite,  rhodochrosite,  aragonite.    Also  aigtiite  in  gran.  Umeatone. 

Praitkloi  and  Warwiok  Mt& — Pyrite, 

Grbenbrook. — Copper  mines. 

Gbiggstowk. — Copper  mines. 

Hamburgh — One  mile  north,  ^ndf  tourmdUne,  phbgopite,  harMenda,  UmonUa;  specular  InxL 

Uobokek. — Serpentine  (marmoliteX  hrudia,  nemdUte  (or  fibroua  brudte),  aragonite^  dolomite. 

HnBDBTOWN. — Apatite,  magnetic  pyrites,  magnetite. 

iMLETTOWir. — Vivianite. 

Look  WOOD.— (TropAite,  chondrodite,  talc,  augite,  quartM^  graen  apinel 
'    MONTviLLE  (Morris  Co.). — Serpentine,  chrf^totHe, 

MuLLiOA  Hill  (Gloucester  Co.). — Vivianite  lining  belemnltes  and  other  IbasQa. 

Newtok.— £^ne2,  blue,  pink,  and  white  corundum,  mica,  idoeraaet  honMende,  tormtfXM^aeq^ 
Kfa^  mtile,  pyrite.  talc,  caldte,  barite,  paeudomorphoua  ataoHta, 

Patsbbov.— Do^oUfeL 


PENNSYLVANIA. 
BSBKS  CO.— MbBaAHTOWir.— At  Jones's  mines^  one  mile  east  of  Morgantown,  gram  imthdbft^ 
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praphile,  8i>heoe;  at  Steele's  mine,  one  mile  N.W.  from  St.  Mai7's>  Ohester  Go.,  magtutUst  iilioa* 
oeous  iron,  ooooolite^  brown  garnet 

'SiKAJiUXQ.^ Smoky  quarbi  crystala,  iriroon,  stilbite,  iron  ore ;  at  Eckhardt's  Furnace,  aOamU  with 

BUCKS  CO. — BuoKiNGHAK  Township. — Crystallized  quartz. 

SouTHAHPTON.'Near  the  village  of  Feosterville,  m  the  quarry  of  Geo.  Van  Arsdale,  graphik, 
pyroxene,  sahlite,  coccolite,  aphaief  green  mica,  calcite,  woUastonUe^  glassy  feldspar  sometimei 
opalescent,  pblogopite,  hUie  quarto,  garnet,  molybdenite,  zircon,  pyrite^  moroxite. 

CABBON  CO.— Summit  Hill^  in  coal  mine8.^JEraa2iiitfa; 

CHESTER  CO.— Birmingham  Township.— Amethyst,  amoky  quartz^  serpentine ;  in  Ab*m  Ba^ 
lington*8  lime  quarry,  calcite. 

Bast  Bradford. — Near  Buffington*s  bridge  on  the  Brandy  wine,  green,  blue,  and  gray  cyanite. 
the  g^7  cyauite  is  found  loose  in  the  soil  in  crystals ;  on  the  farms  of  Dr.  Elwyn,  lira.  Foulke^  Wmi 
Gibbons,  and  Saml  Eutrikio,  amethyst.  At  Strode^s  mill,  asbestus,  magnesiie^  anthophyllite^  oligo- 
clase,  dmsy  quartz,  coUyritef  on  Osbome^s  Hill,  wcu^  manganesian  garnet  (massive),  sj^une,  schorl; 
at  Caleb  Cope's  lime  quarry, /e^  dolomite^  necronite,  garnets,  blue  cyanite,  yeUow  acUnolUe  in  talc; 
near  the  Black  Horse  Ion,  indurated  talc,  rutile;  on  Amor  Davis*  farm,  arthitef  massive,  from  a 
grain  to  lumps  of  one  pound  weight;  near  the  paper-mill  on  the  Brandy  wine,  zircoUf  associated 
with  titaniferous  iron  in  blue  quartz 

Wbst  Bradford.— Near  the  village  of  Marshalton,  green  cyaniU^  rutile,  scapolite,  pyrite^  staurc^ 
lite ;  at  the  Chester  County  Poor-house  limestone  quarry,  chekerlite  t  in  crystals  implanted  on  dolo- 
mite, ttUilel  in  brilliant  acicular  crystals,  which  are  finely  terminated,  calcite  in  scalenohedroni^ 
Boiaite,  damowite  f  in  radiated  groups  of  crystals  on  dolomite,  guarts  crystaia, 
Charlbstown. — PyromorphUej  ceruesitet  gatenitef  quartz. 

South  Covkntrt. — In  Chrisman's  limestone  quarry,  near  Coventry  village,  augite^  sphene^ 
graphite,  zircon  in  iron  ore  (about  half  a  mile  from  the  village). 
East  Fallowfield. — Soapstone. 
East  Goshen. — Serpentine,  asbestus, 

Wbst  Goshen. — On  the  Barrens*  one  mile  north  of  West  Chester,  amianthus,  serpentine^  celluJar 
quartz,  jasper,  chalcedony,  drusy  quartz,  chlorite,  marmolite,  indurated  talc^  magnesiie  in  radiated 
crystals  on  serpentine,  hematite,  asbestus ;  near  R.  Taylor's  mill,  chromite  in  octahedral  crystals^ 
doffeyUtej  radiaied  magnesite,  aragonite,  stauirolite^  garnet^  asbestus,  epidote;  aoisite  on  homblenda 
at  West  Chester  water-works  (not  accessible  at  present). 

Kxw  Garden. — At  Nivin^s  limestone  quarry,  brawn  tourmdUnef  necronite,  scapolite^  apatite,  brown 
and  green  mica,  rutile,  aragonite,  fibroUte,  kaolinite, 

Kjbnnett. — Actinolite,  brown  tourmaline,  brown  mica,  «p£A>ie^  tremollte,  scapolite,  aragonite;  on 
Wm.  Cloud's  farm,  sunatone/I  sphena    At  Pearoe*8  old  mill,  zoisite,  epidote,  sunstone;  suostone 
occurs  in  good  specimens  at  Tarious  places  in  the  range  of  hornblende  rocks  running  through  Una 
township  from  N.EL  to  S.W. 
Lower  Oxford. — Garnets,  pyrite  in  cubic  crystals. 

London  Grove. — Rutile,  jasper,  chalcedony  (botryoidal) ;  in  Wm,  Jackson's  limestone  quarry, 
yeiiow  tourmaiine,  tremolite;  at  Puaey's  qnarry,  rutile,  tremoUte, 

Bast  Marlborough. — On  the  farm  of  Baily  A  Brother^^  one  mile  south  of  Unionville,  bright 
yeUaw  and  nearly  white  tourmaUne,  chesterUte,  cdhite;  near  Marlborough  meeting-house,  epidote, 
aerpontine,  acicular  black  tourfioaline  in  white  quartz;  wircon  in  small  perfect  crystals  loose  in  the 
soil  at  Pusey's  saw-mill,  two  miles  S.W.  of  Unionville. 

Wist  Marlborough.— >Near  Logan's  quarry,  staurolite,  cyanite^  yellow  tourmaline,  rutile,  gar- 
nets ;  near  Doe  Bun  village,  Jiematite,  scapolite,  tremoUte ;  in  R.  Baily*s  limestone  quarry,  two  and 
a  half  miles  S.W.  of  Unioaville^  fibrous  tremoHte,  cyanite,  scapolite. 

Nkwun.— On  the  serpentine  barrens,  one  and  a  half  miles  N.B.  of  Unionville,  cortmdumt  mtw- 
sive  and  crystallized,  also  in  crystals  in  albite,  often  in  loose  crystals  covered  with  a  thin  coating 
of  steatite,  talo^  pior^Iite,  bruoite,  green  towjnaHne,  with  flat  pyramidal  terminations  in  albite, 
unionite  (rare),  euphi  lUte,  mica  in  hexagonal  crystals, /eMspor,  beryl  I  in  hexagonal  crystals,  one  of 
which  weighs  61  Ibs^  chromic  iron,  drusy  quartz,  green  quarts,  aotmdite,  emeryUte^  ddorotoid,  dial* 
lage,  oUgodase;  on  Johnson  Patterson^s  finrm,  massive  corundttm,  titaniferons  iron,  dinochlore,  em&> 
rylite,  sometimes  colored  green  by  chrome,  albite,  orthoelasCf  halloysite,  marguite,  garnets,  beryl; 
on  J.  Lesley's  farm,  corundum,  crystallized  and  in  massive  himps,  one  of  which  weighed  5200  lbs., 
diaapore  I !  emeryUtel  euphyiUte  crystallized  I  green  tourmaline,  transparent  crystals  in  iteeuphyUitet 
orthoclaae ;  two  miles  N.  of  Unionville,  magnetite  in  octahedral  crystals ;  one  mile  K  of  Ul&DTHle 
hematite;  in  Edwards's  old  Umeetone  quarry,  purple  fluor,  rutile. 
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KAflT  NornNGHAK.— ^S^uid  chfnme^  atbegtus^  chromie  inm  in  ootdiednd  crysteta. 

Wbbt  NomKGHAM. — ^At  ScoU's  chrome  miDe,  chromic  vnm^  foikatoi  idk^  nmrmolfite^  ( 
diakedony^  rhadochrome ;  at  the  magnesia  qoarry,  dniwyMs^  mannolile^  magneeite^  leelite^  i 
■and  chrome. 

East  Vtkxlaxd. — ^Iron  ora 

West  Pikelakd.— In  the  iron  minee  near  Cheater  Springs^  gitlbaik^  tiircoi^  hydro-hrnnaiiie^  \ 
tUe  (stalactitical  and  in  geodea). 

Penn. — Garnets,  agalmatolite. 

Peknsbuby. — On  John  Craig's  farm,  brown  garnets,  mica;  on  J.  Dil worth's  farm,  near  Eaurilk^ 
muscavite !  in  hexagonal  prisms  from  one  quarter  to  seven  inches  in  diameter ;  in  the  village  of 
Fftirville,  iunsUme;  near  Brinton's  ford  on  the  Brandywine,  chondrodiU^  sphmc,  diopside^  ongik^ 
coocoUte ;  at  Mendenball's  old  limestone  quarry,  fetid  qwxrtz^  sunstone. 

POOOPSON.— On  the  farms  of  John  Entrikin  and  Joe.  Bf  Darlington,  cmMysL 

Sadsbubt. — RuW/6  /  /  splendid  geniculated  crystals  are  found  loose  in  the  soil  for  seven  mflei 
along  the  valley,  and  particularly  near  the  village  of  Parkesburg,  where  they  sometimes  oocor  weigb- 
ing  one  pound,  doubly  geniculated  and  of  a  deep  red  color;  near  Sadsbury  village,  ameSiyatt 
tourmalme,  epidote,  miUc  quarto. 

SoHUTLEiiiL.— In  the  raihroad  tunnel  at  PHGDnzviLLB,  dolomite  I  sometimes  coated  with  pyrite, 
quartz  crystals,  yellow  blende,  brookite,  eakiie  in  hexagonal  crystals  endoeing  pyrit5\  at  the 
WHBATLET,  Bbookdale,  and  Chxsteb  OomiTT  LBAD  HIKES,  onc  and  a  half  miles  &  of  PboBnixviUe^ 
pyromorphitel  centssitel  galenU^  (mgksUel  !  quarts  crystaliB,  chaloopyrite,  barite,  fiuorito  (wbite)^ 
stolontCf  vmlfenitel  oakmwM^  vcmadinitef  blende  I  mimetenet  native  copper,  malachite,  amirilB,  limo- 
nite,  cakite,  stUpTyur,  pyrite,  indigo  copper,  black  oxide  of  copper,  phosphochalcite,  gwadorffito. 

TkoBNBUBT. — On  Joe.  H.  Brinton^a  farm,  muscoviia  containing  acicular  djstals  of  tonrmalioe^ 
rutHe,  titaniferous  iron. 

TBSDTnBiH.'- Pyrite  in  cubic  ciystals  loose  in  the  soil, 

UwoHLAN. — ^Massive  bliue  gyarte,  graphite, 

Wabben.— JfetonOe,  feldspar. 

WiLLisTOWK. — Jiagnetii6,  ckromitet  actiuolite,  asbestus. 

Wbst-Towk.— On  the  serpentine  rooks  8  miles  S.  of  West  Chester,  eUnocKloreJ  j^gwisHe  /  rnka, 
asbestus,  actin^ite,  magnesite,  (a2c,  titaniferous  iron. 

East  WmrBLAin). — Pyrite^  in  very  perfect  cubic  crystals,  is  found  on  nearly  every  farm  in  tlib 
township^  quartz  crystals  found  loose  in  the  soil. 

West  Whiteland. — ^At  Gen.  Trimble's  iron  mine,  skUacHticai  hematite  !  waveXUte  /  /  in  ndiated 
stalactites. 

Wabwiok. — At  the  Elizabeth  mine,  and  Keim*s  old  iron  mine  adjoining,  one  mile  N.  of  Knauer- 
town,  aplame  garnet/  in  brilliant  dodecahedrons,  flosferri^  pyroxene^  micaceous  tnm,  pyrite  in  bri^t 
octahedral  crystals  in  calcite,  chaloopyrite  massive  and  in  single  totrahedral  crystals,  magneftite, 
faadcular  honblendet  homite^  malachite,  brown  garnet,  calcite,  bysaoUtet  serpentine;  near  the  vil- 
lage of  St  Mary's,  magnetite  in  dodecahedral  crystals,  melamte,  garnet^  actinoUte  in  small  radiated 
n<^ules;  at  the  Hopewell  iron  mine,  one  mile  K.W.  of  St  Mary's,  magnetite  in  octabedra] 
crystals. 

COLUMBIA  GO.-— At  Webb's  mine,  yellow  blende  hi  cakite;  nearBloomsboig^oiTat  raagii»> 
tite. 

DAUPHUT  CO.— NiAB  HAiocEuraowH.— Green  garnets^  oryst  mnohy  qym%  feldqftar. 

DELAWARE  CC^ASTOV  Townbhip.— ^md%«^  corm/iMim,  emerylite,  staurolite,  fibrdtUe, 
black  tourmaUne,  pearl  mica,  mmetone^  aebestus,  authophyllite^  steatite;  near  Tyson's  mill,  garnet, 
staurolite ;  at  Peter's  mill-dam  in  the  creek,  pyrcpe  garnet, 

BiBMmoHAM.— i^V6ro^  kaolm  (abundant),  crystals  of  mtile^  aimeOi/yst;  at  BoUock'e  old  qnany, 
zircon,  bucholzi^  naorite,  yellow  crystallized  quartz,  Jetdapar. 

Blue  Hill. — Green  quartz  crystaU. 

Chestbb.— ^m£^y«^  bUuk  tourmaUne,  beryl,  eryetaia  of  fetdepar,  garnet,  oiyBt  pyriie,  ina^ 
dmite,  motybdic  ochre,  chaloopyrite,  kaolin. 

Chiohesteb.— Near  Trainer's  mUl-dam,  beryl,  tourmaline^  crystals  of  feldspar,  kaolin;  on  Wia 
Eyre's  farm,  iourmaUne. 

CovoOBD,^Orystals  of  mica,  erystals  of  feldspar.  kaoUn  abundant,  drusy  guarto  of  a  Uae  mi 
green  oolor,  meerschaum,  stellated  tremolUe^  some  or  the  rays  H  in.  diameter,  anthophyUiie,  flbroUte. 
acicular  crystals  of  rutiie,  pyrope  in  quartz,  amethyst^  acUnolite,  mangaiaesian  garnet,  beryl;  m 
Green's  creek,  pyrope  garnet 

Dabbt.— B{u«  and  gray  eyanite,  garnet^  staurolite,  zoisite,  quartz,  beryl,  chlcrite,  mica,  limomte 

HDQvuovr.'^Amethyst,  oxide  of  manganese,  ctystals  of  feldspar;  one  mile  east  of  Sdgemool 
Hall,  mtf^  m  quartz. 
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MASPUL^^JburmaUnej  andahmto,  ametbysti  acHnoUkf  anihophyUUet  talo^  radiated  aeUnoUiiB  k  talo^ 
:.aroiiiite^  druky  quartXf  beryl,  crjst.  pjiite,  tikmie  iron  in  quartz^  chlorite. 

MiDDLBTOWN. — Aniethystf  beryl,  black  mica,  mica  with  reticulated  magnetite  between  the  platei^ 
manganeaian  gamete  I  large  trapezobedral  crystals,  some  8  in.  in  diameter,  indurated  talc,  hexagonal 
crystals  of  rukle^  crystals  of  mica,  green  quartz  I  anthophyllUef  radiated  tourmaline,  staurolite,  titanic 
iron,  fibrolite.  serpentine;  at  Lenni,  chlorite,  green  and  hTouz^vermiculite!  green feldipari  at  Mio« 
eral  Hill,  fine  crystals  of  corundum,  one  of  which  weiglis  If  lbs.,  actinoUte  in  great  variety,  bronzite, 
green  feldspar,  moonstone,  sunstoncj  graphic  granite,  magnesite,  octahedral  crystals  o/ckromite  in  great 
quantity,  beryl,  ohaloedony,  asbestus,  Jibrous  honMendet  rutile^  staurolite. 

Newtown.— Serpentine,  hematite. 

Uppbb  FEoytDvmoa.'^AnthophyUitey  tremolite^  radiated  asbestua^  radiated  acHnolite,  tourmaline, 
berylf  green  feldspar,  amethyst  (one  found  on  Morgan  Hunter's  &rm  weighing  over  7  lbs.),  andahtsite 
(one  terminated  crystal  found  on  the  farm  of  Jas.  Worrall  weighs  7| lbs.);  at  Blue  Hill,  very  fine 
crystals  of  blue  quarts  in  chlorite,  amianthus  in  serpentine. 

Lower  PBOYiDENaE. — Amethystf  green  mica,  garnet,  laiige  crystals  of  feldspar  I  (some  over  100 
lbs.  in  weight). 

Badnob. —  Oamet,  marmolite,  deweylite^  chromite^  asbestua,  magnesite,  tak^  blue  quarts,  pioro- 
lite,  limonite,  magnetite. 

SPBiNenELD. — Andatusite,  totsnnaline,  beryl,  titanic  iron,  garnet;  on  Fell's  Laurel  Hill,  beryl, 
garnet ;  near  Beattie's  mill,  staurolite^  apatite;  sear  Lewis's  paper-mill,  tourmaline,  mica, 

iHOBNBUBr. — Amethyst 

HUNTINGDON  CO.— Neab  FRiNKSTOwy.— In  the  bed  of  a  stream  and  on  the  side  of  a  hUl, 
fibrous  celestite  (abundant),  quartz  crystals. 

LANOASTEB  CO.— Dbumobs  TowNgHiP.— Quarts  crystals. 

FoLTON. — At  Wood's  chrome  mine,  near  the  village  of  Texas,  brudtelt  zaratite  (emerald 
iUiCkBi)fpennitet  ripidolitel  kammereritel  baUtmorite^okromic  iiron^  williamsite,  chrysolite  I  marmo- 
lite, piirolite,  hydromagnesite,  dolomite,  magnesite,  aragonite,  calcite,  serpentine,  hematite,  menaooa- 
nite,  genthite,  chrome-garnet,  bronzite ;  at  Low's  mine,  hych'omagnesite,  brucite  (kncasterite),  pioro' 
lite,  magnesite,  wiUiameite,  chromic  iron,  talc,  zaratite,  baltimorite,  serpentine,  hematite ;  on  M. 
Boioe's  farm,  one  mile  N.W.  of  the  village,  pyrite,  in  cubes  and  various  modifications,  anthi(i>hyUtte ; 
near  Bock  Springs,  chalcedony,  carnelian,  moss  agate,  green  tourmaline  in  talo,  titanic  iron,  octahedral 
magnetite  in  chlorite;  at  Beynold's  old  mine,  calcite,  talc,  picrolite,  chromite. 

Gap  MiNEa — Chalcopyrite,  pyrrhotite  (niccoliferous),  miUerite  in  botryoidal  radiations^  vivianite  I 
(rare),  actinolite,  pyroxene  crystals,  siderite. 

Pbquea  Valley. — Eight  miles  south  of  Lancaster,  argentiferous  galenite  (said  to  contain  260  to 
300  oz.  of  silver  to  the  ton  ?),  vauquelinite  at  Pequea  mine ;  four  miles  N.W.  of  Lancaster,  on  the 
Lancaster  and  Harrisburg  Bailroad,  calamine,  galenite,  blende ;  pyrite  in  cubic  crystals  is  found  in 
great  abundance  near  the  city  of  Lancaster;  at  the  Lancaster  zinc  mines,  calamine,  blende^  tennant- 
ite?  STnithsonite  (pseud,  of  dolomite),  auricMldte, 

LEBANON  CO.— Cornwall.— ifii^fie^  pyrite  (oobaltiferoos),  chalcopyrite,  native  copper, 
amsrite,  malachite,  chrysocolla,  cuprite,  aUophane,  brochaniite,  serpentiiie,  quarts  pseudomorpLs;  gale- 
mite  (with  octahedral  cleavage),  fluorite. 

LEHIGH  GO. — ^Fribdbnstillb. — At  the  zinc  mines,  calamine,  smithsonite,  hydrozincite,  massive 
blende,  sulphid  of  cadmium,  quartz,  allophane,  ziuciferous  day ;  near  Allentown,  magnetite^  pme- 
Iron  ore ;  near  Bethlehem,  on  S.  Mountain,  aUunite,  with  ziroon  and  altered  sphene  in  syenite, 
magnetite,  black  spinel,  tourmaline. 

MONROE  00.— In  Ohebbt  Yallbt.— CUci^  ohaloedony,  quarts;  in  Poconao  Yal^y,  neai 
Judge  Mervine's,  oryst.  quartz. 

M0NT60MEBT  CO.— Oonbhohookxk.— Fibrous  tourmaline,  titanic  iron,  aventunne  quarti, 
phTllite;  in  the  quarry  of  Geo.  Bullock,  caldte  in  hexagonal  prisms^  aragonite. 

LowBB  PBOYiDEiiros.— At  the  Perkiomen  lead  and  copper  mines,  near  the  village  of  Shannonvilkk 
azunte,  blende,  galenite,  pyromorphite^  oerussite,  wulfenite,  anglesite,  barite,  calamine,  chalcopyrite, 
malachite,  chiysocolla,  brown  spar. 

White  Mabsh.— At  D.  0.  Hitner's  iron  mine,  five  and  a  half  miles  fh>m  Spring  Mills,  limonits 
in  geodes  and  stalactites,  g$thite,  pyrolusitCLwad,  lepidocrocite ;  at  Edge  Hill  Street,  North  Penn* 
ig^vania  Railroad,  titanic  iron ;  one  mile  S.  W .  of  Hitner's  iron  mine^  Umonite,  velvety,  stalactitw^  and 
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flbrooi^  fibres  three  inches  long,  ffSOUtt,  pyrolomte,  vehet  mmigtmeae,  w«d;  near  UwMb  HUI,  • 
Hitner^s  marble  quany,  whito  marblef  granular  barite,  reaerabliog  marble ;  at  Spring  MiU%  lkaa» 
ite;  at  Fiat  Rock  Tunnel,  opposite  Kanayunk,  «MU«o^  heukmdiie,  chabaaHef  berjl,  feldspar,  mkm. 

NORTHUMBERLAND  CO.— Opposite  SsLOrsasOTB.— OBlamioa 

NORTHAMPTON  CO.— Near  Easton.— ^treon/  (exhausted),  nephrite^  oocooUte,  tremoiiti^ 
pyroxene,  sablite,  limonite,  magnetite,  purple  caldtOt 

PHILADELPHIA  CO.»Frakkford.— On  the  Philadelphia,  Trenton  and  Gonneoting  Bml- 
road,  basinite;  at  the  quarries  on  Frankford  Greek,  stilbite,  molybdenite^  homUeDde;  on  the  OoDi 
necting  Railroad,  wad,  earthy  oobalt. 

Faibuoukt  Water  WoBxa— In  the  quarries  opposite  Fairmount,  Ume  urtmUe  I  copper  unmSI\ 
oiystals  of  fddspar^  beryl,  pseudomorpbs  after  beryl,  tourmaline,  albite,  wad,  menaooanita. 

QORGAS'  and  Cbbasb's  llane. — Tourmaline^  cyanite^  staurolite^  homstone. 

Hestonyille. — AIuDOgen,  iron  alum. 

Heft's  Milu — Alunogen,  tourmaline,  cyanite^  titanic  iron. 

Makayunk. — At  the  aoapstone  quarries  above  Manayunk,  talc^  steaUk^  chlorite^  ▼ermionlits^ 
atUhophyUitej  staurolite,  dolomite,  apatite,  asbestus,  brown  spar,  epsomite. 

Magargb's  Paper-mill — Suurolite,  titanic  iron,  hyalite^  opaku,  green  mica,  iroii  gaiBSts  a 
great  aboDdanee. 

McKinket'8  Quany,  on  Rittenhouae  Lanei— Feldspar,  apatOe,  sMMfa^  natrolite,  ^awfawrftfa,  ep* 
dote,  hornblende^  erubesoite,  malachita 

SOHUYLKILL  00.— Takaqua,  near  Pottbtillb,  in  coal  mines.— JCiottiiaaL 


DELAWARE. 

NEWCASTLE  CO.—BaAHDTWiNB  8pbzkg&— AfdkdMfa^  flbroKia  almndant,  sahlite^  pyrazeBs; 
Brandy  wine  Hundred,  muscoyite^  enclosing  reticulated  magnetite. 

DixoN'8  Feldspar  Quarries,  six  miles  N.W.  of  Wilmington  (these  quarries  have  been  worked 
Ibr  the  manuracture  of  porcelain).— ^dtcldrki,  atbHSf  oUffodase,  beryl,  apakief  ckmanum^'ehne  I  /  (both 
granular  like  that  from  Ceylon,  and  crystallized,  rare),  magnesite^  serpentine^  asbestos^  Uadc  Imt- 
mdUne/  (rareX  indicolUet  (rare),  sphene  in  pyroxene,  cyanite. 

Dupo»T*8  Powder  Miua— "  Hypersthene.*' 

Eastburn's  Luibstone  Quarries,  near  the  Pennsylvania  line.— IVsmoK^  ftrmstts. 

QuARRTyiLL&— Garnet,  spodumene,  flbrolite,  aillimanite. 

Near  Newark,  on  the  railroad.— fiphnrosiderite  on  dn^y  quartz,  Jasper  (fernigliiOUi  opal)^  ayit 
ipathio  iron  in  the  cavities  of  cellular  quarts. 

Wat's  Quarry,  two  miles  south  of  CentreyOlew— lUdipar  in  fine  desTage  massni^  iyttiifc»  miu^ 
ieioeylUef  gramdar  quarts. 

WnjfiKOToy.— In  Christiana  quarries,  metalMdaldiaSaga, 

Kenkbtt  TuRiiPiKi^  near  Centrerilla— Qyanite  and  garnet 

HARFORD  CO.— Cerolite. 

KENT  CO.— Near  Mtodlktowv,  In  Wm.  Polk^  marl  pits.—  TMrnikt 
On  Cbbsafbakb  ahd  Delaware  Oajtal.— Retinaaphalt^  pyrites  amber 

SUSSEX  CO.— Near  (3apb  Hsnlopen.— YiTianite. 


ICARYLAND. 

Baltdcobb  (Jones*s  Falls,  If  miles  from  B.).— Chabazite  (haydenitfr),  healandBts 
LevyX  pyrite,  lentkmlar  carbonate  of  iron,  mtea,  sUlMto, 
Sixteen  miles  from  Baltimore,  on  the  Gunpowder.^  (TrtgiTUtoL 
Twenty-three  miles  fh>m  B.,  on  the  Gunpowder.— 2U& 
Twenty«flve  miles  from  B.,  on  the  Gunpowder.— Jfii^noMlB^  ephme^  PJCntta^ 
Thirty  miles  from  B.,  in  Montgomeiy  Co.,  oa  farm  of  &  Eliot.— Gold  In 
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lourmaiine. 

FilleeD  milefl  north  of  B.^^ky^hhte  chalcedony  in  granalar  limestone. 

Bighteen  miles  nortti  of  B^  at  Scott's  miUa.—Jia^uaiCf  cyanite. 

Barb  Hill&— C7Anmitie,  cubestus^  tremoUie,  talc,  hornblende^  serpentine,  cbaloedonj,  meersohaiim 
baltimorite,  ctuUcopyrite,  magnetite. 

Capk  Sable,  near  Magothy  R. — Amber,  pyrite,  alum  slate. 

Gajiboll  Go.-*Near  Sykesville,  Liberty  Mines,  gold,  magnetite,  pyrite  (petahednme),  chalcopyrUef 
liDnaeite  (carrollite);  at  Patapsco  Mines,  near  Fiuksburg,  bomite,  malachUef  siegenite, /iim<Bi(e,  r0f» 
ingtanitCf  magnetite,  chalcopyrite ;  at  Mineral  Uill  mine,  bomite,  chalcopyrite,  ore  of  nickel  (sm 
above),  gold,  magnetita 

Gbcil  Co.,  north  part — Chromite  in  serpentine. 

CooFTOWN,  Harford  Co.— Olive-colored  towrmaline,  diaUoffe,  tale  of  green,  blue,  and  rose  olon 
Ugni/orm  asbisstus,  chromite^  serpentine. 

Dbbr  Creek. — Magnetite  !  in  chlorite  slate. 

Fbbderick  Co. — Old  Liberty  mine,  near  Liberty  Town,  black  copper,  malachite,  obaloodte^  wg» 
oalar  iron ;  at  Dollyhyde  mine,  bomite,  chalcopyrite,  pyrite,  argentiferous  galenite  in  ddomita. 

MONTQOMBBT  Co.^Oxyd  ofmangoniee, 

SoMEfiSET  and  Woboesteb  Cos.,  north  part — Bog^ron  ore^  vivianite, 

8t.  Mabt's  Biyeb. — OypsumI  in  clay. 

VntGINIA  AND  DISTBIOT  OP  COLUMBIA. 

Albbmablb  OOh  a  little  west  of  the  Qreen  MtSL— jS^tootife,  graphite,  galena. 

Amherst  Co.,  along  the  west  base  of  Buffalo  ridge. — Copper  area,  etc. 

AuoxTSTA  Co. — At  WeyePs  (or  Weir's)  oave^  sixteen  miles  northeast  of  Staunton,  and  eighty-one 
nOes  northwest  of  Richmond,  calcite,  stalactites. 

BnoKiNGHAii  Co. — Oold  at  Gamett  and  Moseley  mines,  also  pyrite,  pyrrhotite,  ealdte,  garnet; 
at  Eldridge  mine  (now  London  and  Virginia  mines)  near  by,  and  the  Buckingham  mines  neai 
Maysville,  gold,  auriferous  pyrite,  chalcopyrite^  tennantite,  barite;  cyanite,  UmrvMline^  aetimoUit^ 

Chestbrtield  Co. — Near  this  and  Richmond  Co.,  bituminous  coal,  native  coke. 

Culpepper  Co  ,  on  Rapklan  river—Cold,  pyrite. 

Franklin  Co.— Grayish  steatite. 

Fauquier  Co.,  Barnet's  mills. — Asbestus ;  gold  mines,  baarite,  ealdte, 

Fluyanna  Co. — Gold  at  8tockton*s  mine;  also  tetradymite  at  "Tellurium  mlDe." 

Pheniz  Copper  mines. — Chalcopyrite,  etc. 

Georgetown,  D.  C— Rutile. 

Goochland  Co. — Gold  mines  (Moes  and  Busby's). 

Harper's  Ferrt,  on  both  sides  of  the  Potomac — Thuringite  (owenito)  with  qQart& 

Jefferson  Co.,  at  Shepherdstown.— Fluor. 

Kbnawha  Co. — At  Eenawha,  petroteum,  brine  springs,  cannel  ooaL 

Loudon  Co.— ro^ulor  qyart^  prase,  pyrite,  talc,  chlorite,  soapstone,  asbestus,  chromite,  aetinoKts^ 
g^arti  erystala  ;  micaceous  iron,  bomite,  maUchite,  epidote,  near  Leesbui^  (Potomac  mine). 

I^uiSA  Co. — Walton  gold  mine,  gold,  pyrite,  chalcopyrite,  argentiferous  galenite^  siderite^  blende^ 
anglesito ;  boulangerite,  blende  (nt  Tinder's  mine). 

Nelson  Co.— Galenito,  chalcopyrite,  malachite. 

Orange  Co. — Western  part,  Blue  Ridge,  specular  iron ;  gold  at  the  Orange  Grove  and  Yauduaa 
gold  mines,  worked  by  the  '*  Freehold  "  and  *'  Liberty  "  Mining  Companies. 

Rockbridge  Co.,  three  miles  southwest  of  Lexington.— Barite. 

Shenandoah  Co.,  near  Woodstock. — Fluorite. 

Mt.  Alto,  Blue  Ridge. — Argillaceous  iron  ore. 

Sfotstlyania  Co.,  two  miles  northeast  of  ChancellorvUle.— CV'''^^;  gold  mines  at  the  Junction 
of  the  Rappahannock  and  Rapidan;  on  the  Rappahannock  (Marshall  mine);  Whitehall  mine, 
affording  also  tetradymite. 

Stafford  Co.,  eight  or  ten  miles  from  Falmouth.— Micaceous  iron,  gold,  tetradymite,  silver, 
galenite,  vivianite. 

Washington  Co.,  eighteen  miles  IVom  Abingdon. — Bock  salt  with  gypsum. 

Wtthe  Co.  (Austin's  mines). — Cerussite,  minium,  plumbic  odhre,  blende,  cakmine,  galenite. 

On  the  Potomac,  twenty-five  miles  north  of  Washington  dty.— .Mx/ive  sutphw  it  gray  oompMl 

NORTH  CAROLINA. 
Oo.— Malachite^  (dialcopyrite. 
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BuNOOifBB  Go. — Oonuidiim  (from  •  bonlderX  margankt  oorondofihiBte^  ^vmd^  eacqmlle^  buite, 
fluorite,  mule,  iron  ores,  ozyd  of  manganese,  ziram, 

BuRKB  Ck>. — Gold,  monazite,  slroon,  beryl,  corundum^  ffometf  tphenei  graphiUf  iron  ores. 

Cabarrus  Oo.— Phenix  Mine,  gold,  barite^  chaloopyrUef  auriibn>ua  pyrite,  quartz  paeadomorpb 
after  barite,  tetradymite ;  Pioneer  mines,  gold,  limonite^  pyrduaite,  barnhardttte^  wo^ramt  aehtM8^ 
tungBtate  of  copper,  tungstite,  diamond,  chrysooolla,  cbaloooite,  molybdenite,  ehdioopynief  pyrikii 
White  mine,  needle  ore,  chaloopyrite,  barite;  Long  and  Muse's  mine,  argenuferons  galenite,  pjnia^ 
ofaaloopyrite,  limonite;  Soger  mine,  tetradymite;  Fink  mine,  valuable  oopper  oresj  Mt.  Makni^ 
tetrabedrite^  magnetite,  ulc,  blende,  pyrites,  proostite^  galenite ;  Ban^  mine^  sdieelite. 

Oaldwkll  Go. — Chromite. 

Chatham  Co. — Mineral  ooal,  pyrite. 

Cherokee  Co. — Iron  ores,  gold,  galenite,  oomndom,  mtile. 

Dayidbon  Go. — ^King's,  now  Washington  mine,  native  tiiver,  oemaBite,  anglesite,  aebeelite,  mtfh 
morphite,  galenite,  blende,  malachite,  black  oopper,  tooveUifa,  garnet,  stilbite;  Ave  milea  Bon 
Washmgton  mine,  on  Faust*s  farm,  gold,  tetradymUe^  oxyd  of  bismuth  and  telluiiam,  cfaalcoiijiite, 
limonite,  spathic  iron,  epidote ;  near  Squire  Wai^*s,  gold  in  crystals,  eleotrum. 

FRAinajN  Co. — At  Partis  mine,  diamonds. 

Gaston  Co. — Iron  ores,  corundum,  margarite;  near  Crowder's  Mountain  (in  what  was  IbrnMriy 
Lincoln  Co.),  laasuHU^  cyanite,  garnet^  graphite;  also  twenty  miles  northeast,  near  aoatfa  end  of 
Clubb's  Mtn.,  lazulite,  cyanite,  talc,  rutile,  topaz,  pyrophyUik^ 

Guilford  Co. — MoCuUoch  copper  and  gold  mine,  twelve  miles  flnom  Greensboro*,  gold,  pytUSf 
chakopyrite  (worked  for  copper^  quartstf  spathic  iron.  The  North  Carolina  Copper  Ca  are  working  tht 
copper  ore  at  the  old  Fentress  mme ;  at  Deep  Biver,  com^cA  pyrophyUUe  (worked  for  aUte-peDdlBX 

Bendsrson  Co. — Ztrcon^  sphene  (zanthitane). 

Jackson  Co.— Alunogen  t  at  Smoky  Mt ;  at  Webster,  serpentine^  chromit^,  genthite^  fftrywiiH 
tala 

LiNOOLV  Go.— Diamond ;  at  Randlemaa^  amMysti  rose  quartz. 

Maoon  Co.— Chromite. 

MoDowELL  Co. — Brookite,  monazite,  corundum  in  small  crystals  red  and  whiter  wireom^  gviie^ 
beryl,  sphene,  zenotime,  rutile^  flexible  sandstone,  iron  ores,  pyvomelane. 

Mboklenburo  Co.— Near  Charlotte  (Bhea  and  Cnthay  mines)  and  elsewhere^  thakopyrito,  goU; 
ohalcotrichite  at  McGinn's  mine;  bamhardtite  near  Charlotte;  pyropbyllite  in  Cotton  Stone  Moun- 
tain, diamond ;  Flowe  mine,  soheelite,  wolframite ;  Todd^s  Brandi,  monemik, 

Montgomery  Co. — Steele's  mine,  ripidolite,  albite. 

Moore  Co. — Carbonton,  compact  pyropbyllite. 

Bowan  Ca— Gold  Hill  mines,  thirty-eight  miles  northeast  of  Charlotte^  and  fourteen  from  Sali» 
bury,  gold,  auriferous  pyrite;  ten  miles  from  Salisbury,  fMspar  in  crystals,  bimmUMRe, 

Butherfoed  Co.— (^M^  grapkUet  bismuthic  gold,  diamond,  eudase,  p§eudomorpkou8  ^martt,  ciial- 
cedony,  corundum  in  small  crystals,  qndote^  pyrope^  brookite^  droon,  monazite^  mtherlbrdlle^ 
samarakite,  quarts  erygtais,  itacolumite;  on  the  road  to  Cooper's  Gap,  oyanite. 

Stokes  and  Surrey  Cos.— Iron  ores,  graphite. 

Union  Co. — Lemmond  gold  mine,  eighteen  miles  from  Concord  (at  Stewart's  and  Moored  mlneX 
gold,  quartz,  blende,  argentiferous  galenite  (containing  29*4  ob.  of  gold  and  86*6  oz.  of  silver  to  tlia 
ton,  Genth),  pyrite,  some  chaloopyrite. 

Yakoey  do. — Iron  ores^  amianthus,  eftnomOsi 

SOUTH  CABOLINA. 

Abbbvillb  Dibt. — Oakland  Grove,  gM  (Dom  mine),  galenite^  pyromorphlle^  ametfayat)  gameL 

Anderson  Dist. — At  Pendleton,  admoUlt^  galenite^  kaolin,  iburwuiJiML 

Charlecron.— iSbZentfaL 

Cheowee  Valley. — Galenite,  tounnaline,  gold. 

Chesterfdeld  Dist.— Gold  (Brewer's  mide),  talo^  chlorite,  pyropbyllite^  PT^te^  native  binrat^ 
carbonate  of  bismuth,  red  and  yellow  ochre^  whetstone,  enaigite. 

Darlinoton.— Kaolin. 

Edgeheld  Dist. — Psilomelane. 

Greenville  Dist.— Galenite,  phosphate  of  lead,  kaolin,  chalcedony  in  buhrBlone^  beryl,  plm* 
bago^  epidote,  Ujuarmali'M, 

urshaw  Dist.- i?ttAa^ 

Lancaster  Dist. — Gold  (Hale's  mine^  talc^  chlorite^  oyanite^  elaitio  landatona^  F^rito;  gold  aki 
at  Blackman's  mine,  Massey's  mine,  Ezell's  mine. 

Newberry  Dist. — Leadhillite  (?). 

Pickens  Dist.— Oold,  manganese  ores,  kaoliii. 

BiOHLAND  Dist  -Obiastolite,  novaculitSL 
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■Bone,  oopperas;  morgan  mine,  jeaaniiiiie,  pyromorpniie^  oeroaBiw. 
SuMTBR  DiST.— Agata 

TJniok  Dist. — Fairforest  gold  mines,  pyrite,  chaloopyrite. 
ToBX  Drar. — Limestomea,  whetsUmea,  witherite,  barite. 

GBOROIiu 

BuRKB  Ain>  SoBimr  Ckw.— Hjalite. 

Chsroksb  Oo.«»At  Gauton  Mine,  ofaaloopTrite,  galenitOi  daoatbalite,  plambogmnmite,  hitcb* 
cockite,  mispickel,  lanthanite,  Aorrwite,  cantonUe,  pjromorpbite,  automolite,  sine,  staurolite,  (^anite; 
at  Ba^-Qround,  spodamene. 

Clark  Co^  near  Glarksville^— Gold,  aenatimey  siroon,  rntile,  pjanite^  specolar  iron,  gamet| 
quartz. 

Dadb  Ck).~Halloy8ite,  near  Rising  Eawn. 

Fankin  Co. — StawroUte^  ctialoopTiite. 

Habersham  Co.^^CMd^  iron  and  copper  pyritea,  galmUe^  hornblende^  garnet^  qoarts,  kaolinlte, 
aoapstone,  chlorite,  riOUe^  iron  oree,  tourmaline^  staurolite,  zircon. 

Hall  Co. — Qold^  quartz,  kaolin,  diamond. 

Hancock  Co. — Agate,  chalcedony. 

Heard  Co.-^Molybditej  quartz. 

LiNOOLK  Co. — LasttdUel  I  ruiile/  /  hematite,  oyanita,  menaccanite^  pynphyUUe,  gold,  itaoola« 
mite  rock. 

Lumpkin  Co.— At  Field's  gold  mine  near  Dahlonega,  goldt  tekradymUef  pyrrhotite,  dilorite^  bm- 
Dftocanitev  alknite,  apatite. 

Rabun  Co.— Gold,  chalcopyrite, 

Washinqion  Co.,  near  SaundersTille. — WiwdUie,  fire  cpal 

ALABAMA. 

Bibb  Co.,  Oentreyille.^^vfi  arm,  marble,  hairiie,  coal,  cobalt 

TusOALOOAA  Co.— Cbai;  galenite^  pyrite,  yivianite,  limonite^  caloite^  dolomite^  cyanite^  tteatita, 
qtuurta  crystals,  manganese  ores. 

Benton  Co. — ^Anthnonial  lead  ore  (boulangerite?). 

FLORIDA. 

Nbab  Tampa  Bat.— ^mestone^  solphur  springs,  chalcedony,  cameUan,  sgate^  sHidfied  sheOs 
■Ddoorals. 

KENTirCET. 

Andbbson  Co.— Galenite,  barite. 

CiJanov  Co.— Gtoodes  of  quarts. 

Cbittbnden  Co.— Galenite,  fluorite,  caldte. 

Oumbbrland  Co.— At  Mammoth  Cave,  gypaumroaeUeit  caldte,  stalactites,  nitre^  epscMBH*. 

Fatsttb  Co. — Six  miles  N.E.  of  Lexington,  galenite,  barite,  witherite,  blende. 

LniNesTOMB  Co.,  near  the  line  of  Union  Co. — Galenite,  chaloopyrite. 

Mbbcbb  Co.*-At  McAfee,  fluorite,  pyrite^  calcite,  barite,  oelestite. 

OwBir  Co. — Galenite,  barite. 

TENNESSBB. 

Bbown's  Cbbkk.— Galenite,  blende,  barite,  celestite. 

Carter's  COn  foot  of  Roan  ML^SahUte,  magnetite. 

Claiborne  Co. — Oalaminet  galenite^  smithsonite,  chlorite,  steatite^  magnetite. 

Cooke  Co.,  near  Brush  Creek.— Cacoxene?  kraurite,  iron  sinter,  stilpnosiderite,  brown  hematite 

Datidron  Co. — Selenite,  with  granular  and  snowy  gypewm,  or  akibaster,  crystallised  and  com 
pact  anhydrite,  fluorite  in  crystals?  calcite  in  crystals.  Near  Naahyille,  blue  cetestite  (orystalUzedi 
flbrona^  and  radiated),  with  bctrite  in  Ihnestone.  Haysboro',  galenite^  blende^  with  barte  as  ths 
gangoe  of  the  ore. 

D1OK8ON  Co.— Manganite. 
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JjiFrsBflON  Oo.'^OaJaimine,  galenite,  fetid  barite. 

Kvoz  Cio.— Mag^esian  limMtooe,  native  tron,  variegated  moHftu  ! 

Maubt  Ck).— Wavellite  in  limestone. 

MoKGAK  Ck>.— Epsom  salt,  nitrate  of  lime. 

Polk  Co.,  Ducktown  mines,  southeast  corner  of  State. — Bkusk  copper!  ohalcopyrito^  T^nl^ 
native  copper,  borntte,  rutile,  «n«tfe,  galenite,  harrisitef  alisonite,  blende,  pyroxene,  trenwUte,  mA 
phatea  of  copper  and  iron  in  stalactitesi  allophane,  rabtite,  chaloocite  (ducktowniteX  cfaalootridhit^ 
acurite,  malachite,  pyrrhotUe,  limonite. 

BoAN  GOm  eastern  declivity  of  Cumberland  Mts. — ^Wavellite  in  limestonsL 

SBYisa  Co.,  in  caverns.— Epsom  salt,  soda  alum,  saltpetre,  nitrate  of  limei  hreeoia  marUe, 

Smith  Co.— Fluorite. 

Smokt  Mt.,  on  declivity. — Hornblende^  gameti  sUuroUte. 

Whitb  Ca —^ar«. 

OHIO. 

Baihbbidgb  (Copperas  Mt,  a  few  mQes  east  of  B.).^-Calcite,  barite^  pyrite,  ooppensi  alnab 

Oamfield. — Oypeum  I 

Duck  Creek,  Monroe  Co.— Petrolenm. 

Lake  Erie.— Strontian  Island,  odeatUel  Put-in  Ba}*  Island,  edesHbel  mtXphur!  calcita 

LiYERPOOL. — Petroleum. 

Mabietta. — Argillaceous  iron  ore;  iron  ore  abundant  alao  in  Scioto  and  Lawrence  Col 

Ottawa  Co.— Gypsum. 

Polahdl — Qypeum  I 

MICHIGAN. 

Bbest  (Monroe  Co.). — Chkite^  amethystine  quarts^  apatite,  oeleetite. 

Oband  RAPros. — SeUnitef  fib.  and  granular  gypsum,  cakite^  dotomite,  anhydrite. 

Lake  Superior  Mining  Region. — ^The  four  principal  regions  are  Keweenaw  Point,  Isle  Royalty 
the  Ontonagon,  and  Portage  Lake.  The  mines  of  Keweenaw  Point  are  along  two  ranges  of  eleva- 
tion, one  known  as  the  Greenstone  Range,  and  the  other  as  the  Southern  or  Bohemian  Range 
(Wliitney).  The  copper  occurs  in  the  trap  or  amygdaloid,  and  in  the  aaaociated  oonglomerataL 
Ifative  copper  I  native  silver  I  chalcopyrite,  horn  silver,  gray  copper,  manganese  ores,  epidote^ 
prehnite,  laumoniite,  datolite,  heulandite,  orthoclase,  anaicite,  chabazite,  compact  datolite,  chrrao* 
oolla,  meaotype  (Copper  Falls  mineX  leonhardite  (ib.),  anaicite  (ib.),  apophyUiie  (at  Cliff  mine).  wof» 
Jastonite  (ib.),  cole  spar  I  guorfis  (in  crystals  at  Minnesota  qiine),  compact  datolite,  orthoclase  (Superior 
mine),  saponite,  black  oxyd  of  copper  (near  Copper  Harbor,  but  exhausted),  chrysooolla ;  on  Clx^ 
eolate  River,  galenito  and  sulphid  of  copper;  chalcopyrite  and  native  copper  at  Pre«q'  Isle;  at 
Albion  mine,  domeykite;  at  Prince  Vein,  barite^  caicite,  amethyst;  at  Michipicoten  Ida.,  copper 
nickel,  stilbite,  anaicite;  at  Albany  and  Boston  mine.  Portage  Lake,  jTreAntt^  oaudcite^  ortkodate^ 
cuprite;  at  Sheldon  location,  domeykite,  whxtneyite,  algodonite;  Isle  Royale  mine,  Portage  Laki^ 
compact  datolite ;  Quiucy  mine,  calcite,  compact  datolite. 

Marquette. — Manganite,  galenito ;  twelve  miles  west  at  Jackson  ICt,  and  other  mine^  hemOKt^ 
Umonitef  gdtftite  /  magnetite,  jasper. 

Monroe.— Aragonite,  apatite. 

Point  aux  Peaux  (Monroe  Co.). — AmethysUne  guartMf  apatite,  oelestite^  eakite, 

Saginaw  Bat. — At  Alabaster,  gypsum, 

8tont  Point  (Monroe  Go.).— Apatite^  amethystine  quarts,  oeleetite,  calcite. 

ILLINOIS. 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  mflea  fixxn  Sbawneelowni 
down  the  Ohio^  and  from  half  to  eight  miles  fh>m  this  river. —  Violet  fluorite  /  in  oarbonileroiia  liBM 
stone,  barite,  galenite,  blende,  brown  iron  ore. 

Hancock  Co.— At  Warsaw,  quartz  geodes/  containing  edteitef  cJuUeedony,  dohmiie,  Umdei 
brown  spar,  pyrite,  aragonite,  gypsum,  bitumen. 

ILiRDiN  Co.— Near  Rondare,  ealdte,  galenite,  blende;  five  miles  back  fW>m  BlieabetbtoWB,  bof 
iron ;  one  mile  north  of  the  river,  between  Eliaabethtown  and  Roskdare^  nitre, 

Jo  Davos  Co.— At  Galena,  galenite,  caldte^  PV^  blende;  at  MarKton^  diggiQC%  fiwfti/ 
Uendef  ceruesite,  pyrite  I  in  stalaetitk)  fbnna. 

JouBT.— ifar&fe. 

QuiNCT.— Cb^eife/  pyrite. 

Scales  Mound.— .S^rifa^  pyrite. 
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In  moet  or  the  southwest  counties,  pvrite,  sulphate  of  irtm^  snd  feaiher  ahim;  on  Sugar  Oreel^ 
pyrito  and  stdphaie  of  ircn;  m  sandstone  of  Lloyd  Co.,  near  the  Ohio,  gypaum;  at  the  top  of  tlie 
Uq6  lineatone  formation,  brown  spar^  cakite, 

MnnnBSOTA. 

NOBTH  Shors  of  L.  Sufebiob  (range  of  hills  running  nearly  northeast  and  southwesti  extending 
fifom  Food  du  Lac  Soperieure  to  the  SLamanistiqueialtiTer  in  upper  Canada). — Soolecitef  apophyUUe, 
prehnUe^  siilbite,  launumHte^  heulandUe,  Tiarmolame,  thom6onite,>fuoK(lfi^  harUe^  towrmaUne,  ipidote, 
hornblende,  calcite,  quartz  crystals,  pyrite^  magnetite,  steatite,  blende,  black  ozyd  of  copper,  mala- 
chite, native  copper,  chalcopyrito,  amethystine  quartz,  ferruginous  quartz,  chalcedony^  carneUan^ 
agate,  drusy  quartz,  hyalite  ?  fibrous  quartz,  jasper,  prase  (in  the  debris  of  the  lake  shore),  dogtooth 
spar,  augite,  native  silver,  spodumene?  arsenate  of  cobalt?  chlorite;  between  Pigeon  Point  and 
Fond  du  Lac,  near  Baptism  Rivor,  saponite  (thalite)  in  amygdaloid. 

Kettle  River  Trap  Range.— Kpidote,  nail-head  calcite,  amethystine  quartz,  calcite,  ^mdeto^ 
mined  zeolites,  saponite. 

Stillwater.— Blende. 

Falls  of  the  St.  Crodc. — Qreen  carbonate  of  copper,  native  copper,  epidote,  nail-head  spar. 

Eaint  Lake.— Actinolite^  tremolite,  fibrous  hornblende,  garnet^  pyrite,  magnetite^  steatite. 

WISCOlilBIN. 

Big  Bull  ¥aus  (near). — ^Bog  iron. 

Blub  Mounds. — Cerussite. 

Lao  du  Flambeau  R.— Qamet,  cyanita 

Left  Hand  R.  (near  small  tributery). — ^Malachite^  chaloooite^  natiye  copper,  red  copper  ore 
earthy  malachite,  epidote,  chlorite  f  quartz  crystals. 

Linden. — Golen^  emithsonite,  hydrossincile. 

Mineral  Point  and  vicinity.— Copper  and  lead  ores,  chrysooolla,  orarife  /  chalcopyrito,  malachite 
galenite,  cerussite,  anglesite,  blende,  pyrite,  barite,  calcite,  marcaaite,  emUhaonite  I  (soHoalled  dry-bone) 

Montreal  River  Portage. — Galenite  in  gneissoid  granite. 

Sank  Co. — Specular  iron  I  malachite,  chalcopyrite. 

Shullsboro. — Gakniiel  blende,  pyrite;  at  £mett*s  diggings^  gaksnite  and  pyrite. 

IOWA. 

0U  Buqub  Lead  Mines,  and  elsewhera— 6^a2eni<8/  oakiie,  Uende,  black  oxyd  of  manganese;  at 
Swing's  and  Sherard's  diggings,  emUheonite^  calamine;  at  Des  Moines,  quartz  crystals,  selenite; 
Biakoquete  R,  hrovm  iron  ore;  near  Durango,  galenite. 

Cedar  River,  a  branch  of  the  Des  Moines. — Selenite  in  crystals,  m  the  bituminous  shale  of  the 
ooal  measures;  also  elsewhere  on  the  Des  Moines^  fff^eam  abundant;  argiUaceous  iron  ore^ 
spathic  iron ;  copperas  in  crystals  on  the  Des  Moines,  above  the  mouth  of  Saap  and  elsewhere, 
pyrite,  blende. 

Fort  Dodge.— CleZe«ii«e. 

Makoqueta. — ^Hematita 

New  GAiiENA.— Octahedral  galenite,  anglesite. 

MISSOTJRL 

Birmingham. — Limonite. 

Jefferson  Co.,  at  Valle's  diggings.— 6>dfe»ae^  eertueite,  anglesite,  calamfaie,  ohaloopyrite^  i 
ehite,  azurite^  witherite. 

Mine  a  Burton.— 6ia2entfe^  cerueaite,  angleeite,  barOe,  calcite. 

Deep  Diggings. — Carbonate  of  copper,  cemaaite'm  crystals^  and  manganese  ore. 

Madison  Co.— Wolframite. 

Mine  la  Mottb. — Galenite/  maladiite,  earthy  eoMt  and  fuduH,  bog  manganese^  sulphoret  of  iroQ 
nd  nickel,  cerueaite,  caledonite,  plumbogummite,  wolihunite^  aiegmite^  smaltite. 

St.  Francis  Riyer. — ^Wolframite. 

Perry's  Diggings,  and  elsewhere.— Galenite^  eta 

Fbrty  miles  west  of  the  Mississippi  and  ninety  south  of  St  Louis,  the  Iron  moontalns, 
Iroa,  limonite;  10  m.  east  of  Ironton,  wolframite,  tungstite. 
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Batbsyillb.— In  bed  of  White  R^  some  miles  above  B«te«?i]k^  gokL 
Gbxbk  Oo. — Near  Oainesyille,  lignite. 

Hot  Spbutob  Go. — At  Hot  Springs^  thnringite;  Magnet  Cove,  broMtel  wftorlMitlkv 
magnetite,  quartz,  green  cooeolite,  garnet,  apaiitei  ptrowakik^  rutile^  ripidolite»  thom0Oiiiie(QEaititaV 
Independsnoe  Oo. — ^Lafferaj  Creek,  peilomelane. 

Lawrence  Oo. — Hoppe,  Bath,  and  Koch  mineSi  amUhaoniie^  dolomite,  galenite ;  nttre. 
Kabion  Co.— Wood's  mine^   smithsonite,  hydrozincite  (marionite),    galenite;    Poke   ba70«i, 

OuAOHiTA  SPRIKO& — Quortel  whetstones. 

Pulaski  Co.— Kellogg  mine,  10  m.  north  of  Little  Book,  tekaMhriie,  tamanHie,  nacrite,  galeoita. 
blende^  qoarts. 


CALIFORNIA. 

The  principal  ffold  tninea  of  California  are  in  Tulare,  Fresno^  Mariposa,  Tuolumne^  CalaTeraa,  Bl 
Dorado,  Placer,  Nevada,  Tuba,  Sierra,  fiutte,  Plumas,  Shasta,  Siskiyou,  and  Del  Norte  counties 
although  gold  is  found  in  almost  every  county  of  the  State.  The  gold  occurs  in  quarts,  asMxaated 
with  sulphids  of  iron,  copper,  zinc^  and  lead ;  in  Calaveras  and  Tuolomne  counties,  at  the  Mellooea, 
Stanislaus,  Golden  Rule,  and  Rawhide  mines,  associated  with  tellurids  of  gold  and  silver;  it  ia 
also  largely  obtained  from  placer  diggings,  and  further  it  ia  found  in  beach  washings  in  Del  Norte 
and  Klamath  counties. 

The  copper  mines  are  principally  at  or  near  Oopperopolis,  in  Calaveras  oounty ;  near  Genesee 
Yalley,  in  Plumas  county;  near  Low  Divide,  in  Del  Norte  county;  on  the  north  fork  of  Smitli*8 
River;  at  ISoledad,  in  Lm  Angeles  oounty. 

The  mercury  mines  are  at  or  near  New  Almaden  and  North  Almaden,  in  Santa  Clara  oonntj;  al 
New  Idria  and  San  Carlos,  Monterey  county;  in  San  Luis  Obispo  county;  at  Pioneer  mine  and 
other  localities  in  Lake  county;  in  Santa  Barbara  county. 

Alpine  Co. — ^Morning  Star  mine,  enargUt,  stephanite^  polybasite,  barite^  quartz,  pyrite. 

Amador  Co.— At  Volcano,  chalcedony,  hydUte, 

Alameda  Co. — Diabolo  Range,  magnesite. 

Butte  Co.— Cherokee  Flat,  diamond. 

Calavebas  Co.— Copperopolis,  chaJIcopyrite^  malachite^  ofmri^  serpeniine^  pierdtiUef  native  copper. 
3ear  Murphy's,  jasper,  opal ;  albite,  with  gold  and  pyrite ;  Mellones  mine^  cakneirite^  petnia, 

Contba-Cabta  Co. — San  Antonio,  chalcedony. 

Del  Nobte  Co. — Crescent  City,  agate,  camelian;  Low  Divide,  chalcopyrite,  bomite^  malachite; 
on  the  coast,  iridosmine,  platinum. 

El  Dorado  Co. — Pilot  Hill,  chalcopyrite;  near  (Georgetown,  heesite,  from  placer  diggings; 
Roger's  Claim,  Hope  Yalley,  grossuiar  gcimet^  in  copper  ore ;  Ooloma,  chrimite  ;  Spanish  iSy  Sg^ 
ging8,^oW. 

Fresno  Co.— Chowchillas,  andaiusits, 

Inoo  Co. — ^Ingo  district,  gaienite^  cerussite^  dolomite,  baritSj  atacamite^  oslcite^  grossuhr  gamei! 

Lake  Co. — Borax  Lake^  borax!  boric  acid,  glauberiie;  Pioneer  mine^  cinnabar,  native  meroury, 
selenid  of  mercury;  near  the  Geysers,  sulphur,  hyalite. 

Los  Angeles  Co.— Near  Santa  Anna  River,  cmhydrite;  William's  Pass^  chaioedony;  Soledad 
mines,  chalcopyrite,  gamete  gypsum ;  Mountain  Meadows,  garnet,  in  copper  ore. 

Mariposa  Co. — Chalcopyrite;  Centreville,  cinnabar;  Pine  Tree mine^  tetrahedrite;  Boms  Greek, 
lunouite;  Qejer  Gulch,  pyrophyllite;  La  Victoria  mine,  asniritel  near  Coulterville^  drmabar^  goUi 

Mono  Co.— Partzite. 

Monteret  Co.— Alisal  Mme,  arsenic;  near  Paneches,  dialoedony;  New  Idria  nune^  cinnabar; 
near  New  Idria,  chromitOb  zaratite^  chrome  garnet ;  near  Pachecos  Pass,  stibnite. 

Nevada  Co.- Grass  Valley,  goiit  in  quartz  veins,  with  pyrite,  chalcopyrite,  blende,  mispickei^ 
galenite,  gtcorfis,  biotite;  near  Truckee  Pass,  gypsum;  Excelsior  Mme^  mc^ybdenite^  with  molybdits 
and  gold ;  Sweet  Land,  pyrolusite. 

Placer  Co.— Miners'  Ravine,  epidote  t  with  quarts,  gold. 

Plumas  Co.— Genesee  Valley,  chalcopyrite ;  Hope  mines,  (omtfe,  eulphor. 

Santa  Barbara  Ca— San  Amedio  Cafion,  stibnite,  asphaltum,  bitumen,  maltha,  petroleQiD,  cin* 
oabar,  iodid  of  mercury ;  Santa  Clara  River,  sulphur. 

San  Disoo  Co.— Garisso  Creek,  gypsum ;  San  Isabel,  tourmaline^  orthodase,  garnet 

San  Francisco  Co.— Red  Island,  pyrolusite  and  manganese  ores. 

Santa  Olaba  Oo. — ^New  Almaden,  cinnabar,  calcite,  aragomie,  serpentine,  obiyaolifce^  V^t 
North  Almaden,  chromite;  Mt.  Diabolo  Range,  magnesite. 
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Bam  Luis  Obispo  Co.— Asphaltom,  oumabar. 

Sak  BsRNABDuro  Co.— Colorado  River,  agate^  trona;  Temeecal,  oaasiteritc  Boas  District^  gala' 
Dite,  oerusaite ;  Francis  mine,  oerargyrite. 

Shasta  Co.— Near  ShaAta  Citji  hematite,  in  large  maasea. 

CbSKiTon  Co. — Surpriae  Valley,  aelenite,  in  large  alaba. 

Sonoma  Co.— Actinolite,  garnets. 

Tulare  Co. — ^Near  Visalia,  magnesite,  asphaltum. 

TuOLUMNB  Co. — Tourmniine,  treroolite;  Sonora,  graphite;  York  Tent,  oh/omite;  Golden  Bale 
imne^ petarite^  calavaiiej  altaite,  hessite,  magnesite,  tetrabedrite,  gold;  Whiskey  Hill,  gMi 

Tbikitt  Co.-^Cassiterite,  a  single  specimen  found. 

LOWER  CALIFORNIA. 
Lk  Pac— Cuproscfaeelite.    Lobbtto.— Natrolite,  siderite,  selenite. 

NEVADA. 

Oabson  Vallkt.— Chrysolite. 

Chubohill  Co. — ^Near  Ragtown,  ^ay^Juwtfe,  trona,  common  salt 

COMSTOOK  Lode.— Gold,  native  eUver^  argentite,  tfUphanite^  polyhaeite,  pyrergyrite,  proustite,  t»> 
trahedrite,  cerargyrite,  pyrite,  chalcopyrite,  galenite,  blende,  pyromorphite,  arsenical  antimony, 
anenolite,  quartz,  calcite,  gypsum,  cerussite,  cuprite,  wulfenite,  amethyst,  ktistelite. 

Esmeralda  Co. — Alum,  12  m.  north  of  Silver  Creek;  at  Aurora,  flnorite,  stibnite;  near  Monc 
Lake,  native  copper  and  cuprite,  obsidian ;  Columboa  district,  borate  of  lime;  Walker  Lake,  gyp 
sum,  hematite;  silver  Peak,  eaU,  saltpetre,  sulphur,  silver  orea 

Humboldt  District.— Sheba  mine,  native  silver^  jameaonitef  stibnite,  tetrahedrite,  pronstit^ 
blende,  cerussite,  calcite,  boumonite,  pyrite,  galenite,  malachite,  zanthooone  (?). 

Mammoth  Distbiot. — Orthodaae^  turquois,  hubnerite,  sofaeelite. 

Reese  Riyeb  Distbiot.— Native  silver,  prowtite^  pyrargyrite^  stephanite,  blende,  polybaslte^ 
rhodochrosite^  embolite,  tetrahedritet  cerargyrite,  embolite. 

Sak  AinoNiA.— ^Belmont  mine,  atetefeldtite. 

Six  Mile  CaSok  — iSsfentts. 

Ormsbt  Co.— W.  of  Oarson,  epidcte, 

Stobet  Co.— Akjn,  natroHte,  soolezite. 

ARIZONA. 

On  and  near  the  Colorado,  gold,  silver,  and  copper  mines;  at  Bill  Williams's  Fork.  chrysoooUa, 
malachite,  atacamite,  brochantite ;  Dayton  Lode,  gold,  fluorite,  cerai^rite ;  Skinner  Lode,  octahe- 
dral flnorite;  at  varioua  plaoea  in  the  southern  part  of  the  territory,  silver  and  copper  mines, 
HeiiAtzelxnann  mine,  gtromeytrUe^  chalcocite^  tetrabedrite,  atacamite. 

OREGON. 

Gk>ld  is  obtained  from  beach  washings  on  the  sonthem  coast ;  qnartr  mines  and  p!8oer  mines  la 
tbe  Joseohine  district ;  also  on  the  Powder,  Burnt,  and  John  Day's  rivers,  and  ot'-ier  places  is 
•astern  Oregon ;  platinom,  iridosmine,  on  the  Bogne  River,  at  Port  Oiford;  and  Cape  Blanco. 

IDAHO. 

In  the  Owyhee,  Boise,  and  Flint  districts,  gM,9\ao  extensive  silver  mines;  Poorman  Lode,  cetar^ 
gyritet  proukite^pyrmyyritet  native  silver,  gold,  pyromorphite,  quarts,  malachite;  polybasite;  os 
Jordan  Creek,  stream  tin;  Rising  Star  muie,  etepJionitef  argeniite,  pyrargyrite. 


COLORADO. 

The  principal  gold  mines  of  Colorado  are  in  Bonlder,  Gilpin,  dear  Creek,  and  Jeffeison  Oos^  ot 
'oountry  a  few  miles  W.  of  Denver,  extending  from  Long*s  Peak  to  Pike*a  Peak.    A  largi 
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portion  of  me  gold  is  assoeUted  with  veinB  of  pyrite  and  cbalcopyrite ;  tXirw  and  lead  minea  art  ml 
and  near  Georgetown,  Clear  Creek  Co.,  and  to  the  westward  in  Bummit  Go.  on  Snake  and  Swaa 
rivers;  Willis  Gulch,  near  Black  Ebwk,  enargite  with  pyrite,  fluorite^  seoroditeT 

CANADA. 

CANADA  SAflT. 

Abiroboicbib.-— Lahradorite. 

Bat  St.  TAJjL.^Menaccaniie  I  apatite,  allaidte,  ratfle  (or  brooklte  f). 

AUBBKT.— Gold,  iridocmino,  platinum. 

Bolton. — CkrcmiUy  magwiiU^  serpentine,  picrolite,  steatite,  bitter  spar,  wad. 

BoucHEBYiLLB. — Augtte  in  trap. 

Bbohb. — MagnetiUt  chalcopjrite,  sphene^  menaocanite,  phyUite,  sodalite^  oancrinitei,  galenlfce^ 
cfaloritoid. 

Chavblt. — Analdme,  chabazite  and  calcite  in  trachyte,  msMcoamUit, 

Chatxau  Richeb. — LabradoriU^  hypersOune^  andesite. 

Daillebout.— Blue  spinel  with  dintonite. 

Gbenyillb — Tabular  spar,  sphene,  idocrase,  calcite,  pyroxene,  steatite  (rensaelaeriteX  ganM 
(cinnamou-stone),  zircon^  graphite^  scapolite. 

Ham.— Chromite  in  serpentme,  diallage^  anUmanyf  MnarmenUiel  hermetUs,  volexlMtffl^  gtlboiNi. 

Ibyebness. —  Variegated  copper, 

IiAKB  St.  Fbamois. — Andalusite  in  mica  slate. 

IiABD6D0WNE.~Ban^ 

Lekds. — Dolomite,  chalcopyrite,  gold,  ehloriiaitL 

HiLLE  Isles. — Ldbradoritet  menaccanite,  hypersthene,  andedte^  siroM. 

Montreal.—  Calciie^  augtie^  sphene  in  trap,  chrysolite,  natrolite. 

IdOEiN. — Sphencj  apaUie,  UibradorUe. 

Obfobd. — VVhito  garnet)  chrome  gameif  millerite,  serpentine. 

Ottawa.— iVwcn*- 

Polton.— Chromite,  steatite,  serpentine^  amianOtua, 

BOUGEMONT  Mts.— Augite  in  trap. 

Shebbbookb. — At  Suffleld  mine,  aSnie  !  naJUve  silver,  aigentite,  dudcopyrita,  bfefetdei 

St.  Arhand. — ^Micaceous  iron  ore  with  quarts,  epidote. 

St.  Fban^is  Beauob. — Gold,  platinum,  iridosmine^  ilmenite,  magnetite^  oeipentine,  dmxnite 
soapstone,  barite. 

&r.  Jebomb. — Sphene,  apabUe,  chondrodiie,  phtogopUe,  iourmaUne,  sfrom.  jiolybdenite^  magntlHi 
pyrites, 

St.  Nobbebt — Amethyst  in  greenstone. 

Stubelet. — Serpentine,  verd<mUque  I  schillcr  spar. 

Sutton.— ifa^n^  in  fine  crystals,  speeuiag'  iron,  ruHU,  ddomite^  maghbtik,  dmsniftioat  Uie^ 
bitter  spar,  steatite. 

UPTON.—Chalcopyrite,  malachite,  oalcite. 

Yaddbeuil. — ^Limonite,  Tiyianite. 

Tamaska.— Sphene  in  trap. 

CANADA  VnSBT. 

Balbax  JAjJOL-^liolybdenUe,  ■capolite^  quarts,  pyroxene^  PT^te. 

Bbantfobd.— Sulphuric  add  spring  (4*2  parts  of  pure  sulphuric  add  in  1000). 

BATHUBsr.— Barite,  Uack  UmrmaHne,  perQUU  (crthodaseX  porisUrite  (albdeX  hffUnmUe,  pynwi^ 
wUsorUte. 

Bboxb.— Kagnetite. 

Bbuce  Mines.— C%t/ct^  dolomite,  quait^  chalcopyrite. 

BumiEBa.--Pyro3:ene,  albite,  mica,  sapphire,  sphene,  dtialoqpjilte,  iqnM^  Uadtqtindi  qpoii 
laene  (in  a  boulder),  serpentine. 

Bttown. — Caldte,  byUwmiie,  diondrodite,  spinel 

Cape  Ipfubwash,  Lake  Huron.— Ozalite  in  ahales. 

Clabendon. — Idocrase. 

Dalhoubib. — ^Homblende,  doloniite. 

Dbumuond.— Labradorite. 

Elmslbt.— Pyroxene,  sphene,  feldspar,  kmrmaUae,  apiatttii 

FnzBOT.— Amber,  brown  tourmaUne  in  quarts 
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GfsrursAU  BitsB|  BlasdeU'e  Kill&— Caldto.  apaUte^  tourmaline,  hornbleade,  pyroxene. 
.  Gbakd  Calumet  lBLA»s>.-rrAp0Mtet  phkgopiU/  pyrooDeneJ  apbene,  idocnmlt  serpentine^  craaM> 
ttte,  acapoUie,  brown  and  blaok  tourmoHnel  pjrite,  loganite. 

High  Faua  or  tux  ]£u)awaska.— /V^os^ne/  hornblende. 

HuiJ«.*-ifa^7Mti^  garnet,  graphite. 

'HmnESsrovrn.—ScapoUie,  aphene,  idocraae,  garnet^  brawn  tourmdUfiet 

HuNTiKGDOK. — OalciU  I 

Invibkillbn. — ^Petroleam. 

KiHOSTON.— OeleMe. 

Ijlo  dxs  Ghats,  Island  Portage.~A-9iim  tourmaline  /  pjrite^  oalctte,  quarti. 

r.AWAttK- — RapbUite  (hornblende),  serpentine,  asbestos. 

Landsdown. — Bcaritel  vein  27  in.  wide,  and  fine  crystals. 

ICADoa— Magnetite. 

IfABJfOBA.— Magnetite,  chalcolite,  gamely  epaomite,  specular  iron. 

yLiAUAX^&.^PiUihblende  (ooracite). 

MoNab.— Specular  iron,  barite. 

MiCHiPicoTEN  Island,  Lake  ^Mp&nDt.-^DomeykUe^  nkcoUk^  gmUhUa, 

^vwBOUOVQn.--'C?umdrodiU,  graphite. 

South  Cbosbt. — Chondrodite  in  limestone,  magnetite. 

St.  Adslb. — Gbondrodite  in  limestone. 

St.  Iokacb  IsLAVD.--Cb^ife^  native  copper, 

STDENHAH.~Gelestite. 

TxBRAOB  COTB,  Lake  Superior.— Molybdenite. 

Wallaob  Mimb,  Lake  Huron.— ^^MctOor  iront  mckel  ore^  nickel  Titrioi 

NEW  BRUNSWICK.* 

Albert  Co. — ^Hopewell,  gypsum;  Albert  mines,  coal  (albertite);  Shepody  Mountain,  alunite  is 
olay,  calcite,  iron  pyrites,  manganitef  peilomelane,  pyrohmte, 

Cablbton  Co. — ^Woodstock,  dialeopyrite,  hematite,  limonite,  wad. 

Chablottb  Co. — Campobello,  at  Welchpool,  blende,  chalcopyrite,  bornite,  galenlte,  pyrite ;  at 
bead  of  Harbor  de  Lute,  galenite ;  Deer  Island,  on  west  side,  calcite,  magnetite,  quarts  crystals  ■ 
Bigdignasb  River,  on  west  side  of  entrance,  caicite  I  (in  conglomerate),  chal^ony ;  at  Rolling  Dam, 
graphite;  Grandmauan,  between  Northern  Head  and  Dark  Harbor,  agate,  amethyst,  apophyUUe^ 
eakiU^  hematite,  heulandile,  jasper,  magnetite,  natrolite,  sWbUe ;  at  Whale  Cove.  caiciU  !  heuiand* 
ite,  lauroontite,  stilblte,  semi-opal  I  Wagaguadavic  River,  at  entrance,  azurite,  chalcopyrite  in  veins, 
malachite. 

Glouoesteb  Co.— Tete-a-Gouche  River,  eight  miles  from  Bathurst,  chalcopyrite  (mined),  ooDyd  of 
manganese//  formerly  mined. 

Kings  Co. — Sussex,  near  CloaVs  mills,  on  road  to  Belleisle,  argentiferous  galenite ;  one  mile  north 
of  Baxter's  Inn,  specular  iron  in  crystals,  limonite;  on  Capt.  McCready's  (arm,  selenite// 

Restigouohe  Co. — ^Bolledune  Point,  caicite/  serpentine,  vtrdrantique ;  Dalhousie,  agate,  carnelian. 

Saint  John  Co. — Black  River,  on  coast,  calcite,  chlorite,  chalcopyrite,  hematite/  Brandy  Brook, 
epidote,  homiiUnde^  quarts  crystals ;  Carleton,  near  Falla^  calcite ;  Chance  Harbor,  calcite  in  quarts 
veins,  chlorite  in  argilhiceous  and  talcose  slate ;  Little  Dipper  Harbor,  on  west  side,  in  greenstone, 
amethyst,  barite,  quarts  crystals ;  Moosepath,  feldspar,  hornblende,  musoovite,  black  tourmaline ; 
Musquash,  on  east  side  harbor,  copperas,  graphite,  pyrite ;  at  Shannon's,  chrysolite,  serpentine ; 
east  side  of  Musquash,  quart*  crystals/;  Portland,  at  the  Falls,  graphite;  at  Fort  Howe  Hill, 
eakite^  graphite;  Crow*s  Nest,  asbestus,  chry^^olU^  magnetite,  serpentine^  steatite;  Lily  Lake, 
white  augitel  chrysolite,  graphite,  serpentine,  ht' atite,  talc ;  How's  Road,  two  miles  out,  epidote 
(in  syenite),  steatite  in  limestone,  fremoUts;  Drury's  Cove,  graphite,  pyrite,  pyrallolite?  indurated 
talc;  Quaco,  at  Lighthouse  Point,  large  bed  oxyd  of  manganese;  Sheldon's  Pointy  actiuolite, 
aabestus,  calcite,  epidote^  malachite,  specular  iron ;  Cape  Spencer,  asbestus,  calcite,  chlorite,  specutatr 
iron  (in  crystals);  Westbeaoh,  at  east  end,  on  Evans'  farm,  chlorite,  talc,  quarti  crystals;  half  a 
ffiUe  west,  chlorite,  chalcopyrite,  magnesite  (veinX  magnetite;  Point  Wolf  and  Salmon  River, 
aabestus,  chlorite,  ohrysoooUa,  chalcopyrite,  bornite,  pyrite. 

Victoria  Co.— Tabique  River,  agiie,  carneliain,  Jasper ;  at  mouth,  south  side,  galenite ;  at  mouth 
of  Wapekanegan,  gypsum,  salt  spring;  three  miles  above^  stalactites  (abundant);  Quisabia  River, 
blue  phosphate  of  iron,  in  day. 

\ 

*  For  a  moro  complete  list  of  localities  in  New  Brunswick,  Nova  Scotia,  and  Newfoundland,  ass 
Wtalogue  by  0.  C.  Marsh,  Am.  J.  Sci.,  U.  xxxv.  210,  1863. 
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WaSTMOBELAiiD  Oo. — ^BelleTue,  pjiite;  Dorcester,  on  TtLjlofs  turn,  eanael  ooaI;  dsj  fR» 
Btone;  on  Ayree*8  fiEirm,  aspfaaltum,  petroleum  spring;  GrancUanoe,  apatite,  aelenite  (in  large  tKjw 
tals) ;  MemraiDCOok,  ooal  (albertite) ;  Shediac;  four  mQes  ap  Soadoue  Birer,  ooaL 

YORK  Co.— Neai  Fredericton,  stibnite,  jameeoniteb  berthierite;  Pokkxdc  Birer,  sCibmte^  tia 
pyriief  in  granite  (rare). 


NOVA  800TIA. 

Anhafols  Co. — 0bate*8  Cove,  apnphyUUe,  natrolite;  Gatee's  Mountain,  analeite,  magnetite^ 
mesoUtet  natroUiet  atilbite;  Martial's  Cove,  anaJcUet  obabazite,  heutandUe;  Moose  River,  beds  of 
magnetite;  NicUu  River,  at  the  Falls,  bed  of  hematite;  Paradise  River,  black  toormaline,  mnokf 
quarto/ 1;  Port  George,  fardelite,  laaroontite,  meeolite,  stilbite;  east  of  Port  George,  on  ooast,  apo 
phyllite  containing  gyrolite ;  Peter's  Pointy  west  side  of  Stonock's  Brook,  apqpkyUUe  I  caldte,  hen- 
landite,  loAmtmitUel  (abundant),  native  copper,  stilbite;  SL  Croix  Cove,  cbabadte,  heulandite. 

CoLOHESTER  Co. — Flve  IsIands,  East  River,  harite!  calcite,  dolomite  (ankerite),  hematite,  chaloo- 
pjrite;  Indian  Point,  malachite,  magnetite,  red  copper,  tetrahedrite;  Pinnacle  Islands,  ctnakUs, 
calcite,  chabassitel  natrolite,  siliceous  sinter;  Londondeny,  on  branch  of  Great  Village  River,  barUe, 
ankerite,  hematite,  limonite,  magnetite ;  Cook's  Brook,  ankerite,  hematite ;  Martin's  Brook,  beiu^ 
tite,  limonite ;  at  Folly  River,  below  Falls,  ankerite,  pyrite ;  on  high  land,  east  of  river,  ankerite^ 
hematite,  limonite;  on  Archibald's  land,  ankerite,  barUe,  hematite;  Salmon  River,  south  brandio^ 
chalcopyrite,  hematite;  Sbubenacadie  River,  anhydrite,  calcite,  harite^  hematite,  oxyd  of  manga- 
nese ;  at  the  Canal,  pyrite ;  Stewiacke  River,  barite  (in  limestone). 

CuMBERLAJfD  Ca  —  Cape  Chiegnecto,  barite;  C^pe  li'Or,  cmakite,  apophyUUel  /  chabaateb 
faroelite,  laumontite,  mesolite^  malachite,  ruOroKte,  native  copper,  obsidian,  red  copper  (rareX  ▼ivian* 
ite  (rare);  Horse-shoe  Cove,  east  side  of  Gape  D'Or,  analcite,  calcite,  stilbite;  Isle  Haute,  aooth 
side,  analcite,  apophyUite  1 1  calcite,  heulandUe  1 1  natrolit€>,  meeolite,  tHOriie !  Joggins,  coal,  hema- 
tite, limonite;  malachite  and  tetrahedrite  at  Seaman^s  Brook;  Partridge  Island,  analcite,  i^wpAyf- 
litet  (rare),  amethyst!  agate,  apatite  (rare),  calcite!  t  chabazite  (acadioliteX  chalcedony,  cat'a<ey« 
(rare),  gypsum,  hematite,  heulandite!  magnetite,  stObite!  ! ;  Swan's  Creek,  west  aide,  near  the  Point, 
ciilcite,  gjftsum,  heutandite^  pyrite;  east  side,  at  Wesson's  Bluff  and  vicinity,  analcite  I  /  egpophyi' 
Uie!  (rare),  calcite^  chabazite!  !  (acadiolite),  gypsum,  heulandite!  !  natrolite!  siliceous  sinter;  Two 
Islands,  moss  agate,  analcite,  calcite,  chabazite,  heulandite;  McKay's  Head,  analdte,  oakaie, 
ksulandite,  siliceous  sinter! 

DiOBT  Co. — Brier  Island,  native  copper,  in  trap ;  Digby  Neck,  Sandy  Cove  and  vidni^,  ogatty 
ametliyst^  caicUe^  chabazite^  hemaMte!  laumontite  (abundant)^  magnetite,  stilbite,  quarts  ccystab; 
Gulliver's  Hole,  magnetite^  stilbite  I;  Mink  Cove,  amethyst,  chaSaxite!  quartz  crystals;  Kiebol^ 
Mountain,  south  side,  amethyst^  magnetite!;  William's  Brook,  near  source,  cAoiostfe  (groeaX  heo- 
landite,  stilbite,  quartz  crystals. 

GuTBBOBO'  Ca — Cape  Canseau,  andaiunie, 

Halifax  Co.— Gay's  river,  galenite  in  limestone;  southwest  of  Halifhx,  garnet,  staurolite,  tonxw 
mallne ;  Tangier,  gold !  in  quarts  veins  in  day  slate,  asaodated  with  aoriferons  pyrites,  gakaiite, 
hematite,  mispickel,  and  magnetite;  gold  has  also  been  fouud  in  the  same  formation,  at  Coontiy 
Harbor,  Fort  Clarence,  Isaacrs  Harbor,  Indian  Harbor,  Laidlow's  farm,  Lawienoetowii,  Sherbrooke^ 
Salmon  River,  Wme  Gove,  and  other  places. 

Hants  Co. — Cheverie,  o^yd  of  manganese  (in  limestone) ;  Petite  River,  gypeum,  oxyd  of  man- 
ganese: Windsor,  caldte,  cryptomorphite  (boronatrooalcitoX  howlite^  glanber  salt  The  last 
three  minerals  are  found  m  beds  of  gypsum. 

KiKOS  Co.— Black  Rock,  oentrallassite,  cerinite,  cyanoUte ;  a  few  miles  east  of  Black  Bode, 
prehnite  ?  stilbUe! ;  Cape  Blomidon,  on  the  coast  between  the  cape  and  Cape  Split,  the  foUowing 
minerals  occur  in  many  places  (some  of  the  best  localities  are  nearly  oppodte  ^pe  Sharp) :  emat' 
cite!  !  agate,  amethyst!  apophylUte!  caldte,  chalcedony,  chabazite,  gmelinite  Oodererite)^  hema* 
tite,  Jieulandite  !  laumontite,  magnetite,  malachite,  me^iie,  native  copper  (rare),  natroiael  ptitome* 
lane,  stilbite!  thomsonite,  fitfoelite,  guan»;  North  Monntahis,  amethyst,  bloodstone  (rareX  /erra- 
ginaus  quaria,  mesoliie  (in  soil) ;  Long  Point,  five  miles  west  of  BladE  Rook,  hmUandiie,  iofummtikl  i 
HHbite! !;  Morden,  apophylHie^  mordenite;  Scot's  Bay,  agaief  amethyst^  cAofeadony,  meeolite^  nalr» 
lite ;  Woodworth's  Cove,  a  few  miles  west  of  Scot's  Bay,  agate  !  chalcedony  !  Jasper. 

LuNBNBUBG  Co  —Chester,  Gold  River,  gold  in  quarts,  pyrite,  mispii^d ;  Oipe  la  Have^  Pjrite; 
The  **  Ovens,**  goU  pyrite,  mispideel !  Petite  River,  gold  in  date. 

PiOTon  Co. — ^Picton,  jet,  oxyd  of  manganese,  limonite ;  at  Roder's  IffiU,  six  miles  west  of  Pictoi^ 
barite  J  on  OarrflKm  River,  gray  copper  and  maladiite  in  Uguite ;  at  Albion  mines^  coaL  limonite* 
East  River,  limonite. 

QnEBNB  Ca— Westfleld,  gold  in  qnarte,  pyrite,  mispidcd ;  Five  Rivers,  near  Big  FaH,  gold  b 
qnartE,  pyrite,  mispidcol,  limonite. 
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SlOHiiDND  Oo.— Wefll  of  Flaister  Oovd,  berite  and  oaldte  in  sandstone ;  nearer  the  Ooye,  oaldta^ 
/kmriie  (blue),  siderite. 

Srsldubns  Ga — Shelbame,  near  month  of  harbor,  garnets  (in  gneiss);  aear  the  town,  roM 
qiiartB;  at  Jordan  and  Sable  Biver,  stauroUU  (abundant^  schiller  spar. 

Stdhet  Ck).— Hills  east  of  Lochaber  Lake^  pyrite,  chaloopyrite,  siderite^  hematite ;  Morristown, 
•pidote  in  trap^  gypsnm. 

Yabmouth  Co.— Cream  Pot^  above  Cranbeny  Hill,  gdd  in  qoarts,  pjrite ;  Cat  Book,  Vooohv 
Pointy  aabestus,  oaldte. 


KEWIOUNDLAm). 


Oataldta  HABBOiL^On  the  shore,  pyriie  / 

Chalet  BiLU—IbUbpar. 

CoFPBB  ISLAan^  one  of  the  Wadham  grovLp^^OiakopyriU. 

OoNOBPnoN  Bat. — On  the  shore  soanh  of  Brigns,  boniite  and  graj  oopper  in  trap. 

Bat  or  ISLAinxs. — Southern  shore,  pyrite  in  skte. 

Lawn. — GahnUef  cerargyriief  prousUte,  argmUie. 

Plaoentia  BAT.—At  La  Manche,  two  miles  eastward  of  Little  Sonthem  Harbor,  gaUnUaf; 
the  opposite  side  of  the  isthmus  from  Placentia  Bay,  barite,  in  a  large  Tein,  oocasionaPj 
pauied  by  chaloopjrite. 

Shoal  Bat. — South  of  8t  John's,  chalcopyrite. 

Tbuott  Bat.— Western  extremity,  barite. 

Hasbob  Gebat  St.  Laweemob.— West  side^  fluorite,  galenita. 


lOBEIOH  LOQALITIB& 


VnUi  rsferenoe  to  foreign  localities,  consult  for 

BOBora  generallj,  Leonhard's  Topogr.  Min. 

Gbiat  Bbitaiv,  Greg  ft  Lettsom's  Mm.;  Brooke  ft  Holer's  Ifin. 

Fbaboi^  DulMnoy's  Min.;  Desdoiieaux's  Min. 

BwnzBBLABD,  Keuugotf  s  MSn.  der  Schweiz. 

OBBMAsnr,  Hansmann's  Min. ;  Qnenstedt's  Min. 

AuBTBiA,  Zepharoyi6h*s  Min.  Lex. 

SwBDBH,  Hisinger's  MSn.  Scfawed. 

FiHLAinx  A.  B.  Nordenskiold's  FinL  Min. 

BuKiA,  Kokfoharof 's  mw,  BussL 
for  the  Aill  titles  of  the  wotks  here  referred  to^  see  ppi : 
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SUPPLEMENT. 


TCM  KippleiBttiit  oontaioa  dencriptions  of  aome  Bpedes  imperfectlj  known,  and  notioei  of  new 
or  describea  Bpeoieo  which  came  to  hand  too  late  to  be  infierted  in  the  preceding  pari  of  tfaii 
work.     The  numben  alBzcd  to  the  apeoiea  indicate  their  plaoea  in  the  ajitem. 

2E60ETNm  (480,  p.  622).  Mean  of  fonr  doaelj  a£;reeing  analyaea  by  Marignao  (Bib.  Unl? 
Gendye,  Aug.  25,  1867,  p.  286): 

CMh    Sn       ¥h       Oe     tia,tH    I'      1*0      Ca      ign. 

61*45    0-18    16*75    18*49    6-60    112    817     2*75    l-07=99'58. 

G.=5'23.  The  amount  of  meteilio  acids  Taried  between  51*15  and  51-75.  Analyses  of  tiio 
metaUic  add  gaye  the  relation,  Cb  29*31,  fi  2214,  diifering  materially  from  Hermann's  resutta 
Karignao,  having  previouBly  examined  the  adds  of  euzenite  (see  p.  522X  oondudes  that  the  rela- 
tion between  the  motallio  adds  is  the  same  as  in  ttscbynite^  and  that  these  two  minerals  dUfet 
mainly  in  the  character  of  the  bases  they  contain ;  and  that  both  may  be  represented  by  the 
general  formula  5  ft¥i+2  ft'Gb. 

A0NS8En.  Garbonate  of  Bismuth  W.  Maegregor^  Sowerby's  English  Mln.,  Bsud,  Tr.,  iL  87:, 
1832;  Agnesite  B.  A  K  Mia,  591,  1862.  An  earthy  steatite-like  mineral  from  St  Agnes  in  Oom- 
wall,  having  a.=:4-31,  made  by  Macgregor  to  consist  of  C  51*3,  Bi  28*8,  ^e  2-1,  ^  7*6,  ft  6*7,  fi 
3  6=  100 ;  which  result  is  pronounced  by  Beudant  as  probably  "  quolque  grande  orreur,"  and  so 
proved  by  Thomson  (Min.,  iL  6»4X  who  states,  after  personal  trials,  that  it  did  "fio<  effervesce  with 
adds,  and  contained  only  a  trace  of  bismuth  '*;  and  also  by  Greg  and  Lettsom,  who  examined  a 
specimen  in  the  late  Mr.  Allan's  collection,  from  Mr.  Macgregor,  with  the  same  result  as  to  eflbr^ 
veeoence,  and  say  that  it  may  be  an  impure  bismuth  odire.  Allan  appears  to  have  thought  it 
unworthy  of  a  place  in  his  ecUtion  of  Phillips'  Mineralogy  (1837),  and  does  not  even  allude  to  it 
under  bismuth  ochre. 

JaakOM  (48,  p.  44).  This  rare  spedes  has  been  identified  at  the  Stanislaus  mine,  GeL,  and 
F.  A.  Qenth  has  also  observed  it  in  minute  quantities  assodated  with  petzite  at  the  Golden  Rule 
mine,  GaL  (Am.  J.  Sd^  IL  xlv.  311).  The  mineral  from  the  former  looahty  is  tin-white,  with  a  yel* 
towiflh  tinge,  tarnishing  to  bronze-yellow;  streak  gray;  with  H.=3,  and  has  a  distinctly  oubio 
deavBga    Oomposiiion,  after  deducting  in  1,  1*03  p.  c.,  and  in  2,  1*96  of  quarts  : 

1.  Te  37*31      Pb  60-71      Ag  1*17      Au  0-26=99-45. 

2.  [3700]  47*84  11*30  3  84=100*00. 

Na  1  is  the  first  ooicnlete  analysis  of  this  spedes,  and  confirms  the  assumption  of  Boee  that 
It  is  a  compound  analogous  to  hessite.  Dr.  Genth  calculates  No.  1  to  contain  99*26  p.  a  of  altalte 
and  2*20  or  hessite ;  and  Na  2,  77*42  altalte,  and  23*11  p.  a  hessite.  An  earlier  result  on  another 
specimen  obtained  by  Genth,  sifter  separating  carbonates  and  exduding  8  p.  c.  free  gold,  and  3*45 
quart!,  gave  Te  (37*14),  Ag44*49,  Pb  18*37=100'00.  This  msy  represent  70*86  hessite,  and  29*26 
altalte.  The  material  appeared  to  be  pure,  but  Genth  states  that  ftirther  investigation  is  needed 
to  ascertain  whether  there  is  a  telluridof  silver,  or  tellurid  of  silver  and  lead,  which  has  a  yihiU, 
oolor  and  cnbic  deavage. 

Ampribdli  (247,  pu  232).  Compact  aabestus  from  Bolton,  Mass.,  afforded  T.  P^terMn  (Jalimb 
te  1866|  924,  1868): 

Si  68*80    Sllr.    i'a  8-05    ftg  22*23    Ca  16*47     fi  lr.=:100  56.    G.=:81W7. 
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Tlie  fonniiks  on  the  new  Byttem  for  alumincms  pyrozene  and  wnphibftle,  pp.  201,  308, 
i .the  Greek-lettered  sjmbol  be  uied  also  for  the  ailica,  (r6i«,  0M»)  Bi&t\  ft. 

AsDALUsns  (822,  p.  371).    The  ohiaBtolite  of  Lancaster,  Maaa.,  afforded  T.  Peteraen  (Jahieeb 
1866,  921): 

Si  41-95    £l  48-60    9e  9*80    (ki  0*41=100-26.    G.=2-92S. 


From  (Eblam,  Sfyria 

/A/=111M0'38" 

Freiberg,  Sax 
Breitenbronn,  Sax. 

"       111  27 

•*       111  29 

«*        111  80 

Riaeners,  Styria 

•*       111  40 

Joachimathal 

«       111  10 

Ajtobthitb  (810,  p.  387).  TBmkUe  ia  referred  to  anorthUe  on  p.  837,  on  the  aatboritr  of  Deadoi 
leauz,  who  haa  found  them  to  hare  the  aame  forma  of  crjatala  and  anglea  (Mem.  Soa  Min.  8i 
Pet ,  IL  it  1867).  Deadoiaeanx  alao  publiahea  (L  a)  the  following  analjsea  of  tankitel^  Piaaoi: 
ft  42-49,  £l  34-70.  9e  0*74,  &g  0*30,  Oa  16-82,  JTa.  U  1-60,  &  0-63,  fi,  F  4-80=101-08 ;  whanos 
the  oxygen  ratio^  S,  fi^  Si,  1  :  3  :  4.  The  mineral  ia  firom  the  iron  minea  of  Arendal,  Norwaji 
where  it  was  originally  obtained  by  ICr.  Tank. 

Anorthite  ctystala  from  the  Juvenaa  meteorite  haye  been  measured  hy  y.  Lang  (Pogg.,  irrrrm 

Absbmoftbiti  (94,  p.  78).  Von  ZepharoYich  haa  meaaored  cayatala  of  thia  apeoiaa.  with  tta 
following  results  (Ber.  Ak.  Wien,  IvL  i.  21,  1867): 

14Al4,top»=80M6'26" 

HAH>top,=161  36 

HAHitop,=lS6  80 

AtAOAJim  (153,  p.  121).    The  following  are  additional  obaerrationa  on  thia  apedea: 

Artl£~Field  haa  shown  (PhiL  ICag.,  lY.  xxiy.  128)  that  n^en  an  alkaline  hypochlorite  ia  added 
to  a  boiling  solution  of  the  sulphate,  nitrate,  or  chlorid  of  copper,  the  latter  being  in  exoeaa,  the 
precipitate  produced  has  the  formula  8du:fi[+GuGl£[.  The  same  ia  formed  when  potash  ia 
added  to  an  excess  of  chlorid  of  copper.  If;  in  the  first  case  giyen  aboye.  the  time  of  ebullition  ia 
too  short,  the  precipitate  has  the  composition  8  Cn  £[  +  Cu  CI  ^  +  2  aq.  Field's  analysis  gaye  Cn 
49  85,  Ou  CI  28-02,  ^  22*13,  agreeing  yery  closely,  aa  he  obaenred,  with  that  of  Berthier  (anaL  1) 
from  Cobija,  Bolivia  The  formula  reqnirea  Cu  49  56,  CuCl  28*01,  ^  22*43=100.  Thia  ia  alao 
the  composition  of  botallaokite.  Field  atatea  also  that  ataoamite  ia  formed  in  Chili  at  a  aeaabora 
locality  by  the  action  of  aalt  in  the  aoil  on  ohalcopyrite. 

Debray  finds  that  cryatals  may  be  obtained  by  heating  to  200**  a,  Cu'^  with  a  concentrated 
solution  of  common  aalt ;  or  to  100"*  C,  ammoniacal  aulphate  of  copper  with  the  aame. 

Babivotohitb  (242,  p.  227).  The  small,  black,  brilliant  cryatala  fh>m  Athol  referred  to  babkig> 
tonite  by  Shepari  (p.  228X  do  not  afford  yery  nearly  the  anglea  of  tbtat  apedea.    They  are  umuJUj 

implanted  on  green  epidote,  and,  although  black,  thej  appear, 

617  under  a  g^aaa,  to  pass  so  gradually  Into  the  underlying  mUienl 

that  the  first  impression  is  naturally  that  they  are  only  a  black 

yariety  of  epidote.    Yet  they  diffbr  also  flrom  this  spedea  in 

ang^e.    The  author  has  attempted  to  make  new  moaaurementa, 

but  the  cryatala  for  the  purpose  were  ao  minute  (^V  of  an  inch  in 

length)  that  they  require  fUrther  atudy  for  aatisfkctory  reeuita. 

The  anthor'a  figure  and  "  approximate  meaaurementa  "  firoai  the 

laat  edition  of  thia  work  are  oonaequently  have  added  witboat 

modification,  or  eyen  the  ohange  In  tlM  lettering  that  ia  reqnired 

to  bring  the  figure  into  paraDeliam  with  tito  figurea  of  babingtonite.    0  A  /=90''— 91%  O  a  /'= 

86%  0Af=158'  20',  /A/'=110'  30' and  69'*  80',  /A<4=129% /' Ai4=120*' 30',  Oa-1= 

185"  40',  0  A  1=185'  SO',  0  A  ^=96**  30\  /A  i=95'  80'. 

Babhhasdub  (79,  p.  67).  A  specimen  of  thia  mineral  IhmiBfUWiDiania  Fork,  Anaoni^ltaBii 
with  metallic  copper,  cuprite,  dialcodte,  pyrite,  chrysocolla,  malaohit&  and  brodiantilab  gave  K. 
B.  Higgina,  according  to  Genth  (Am.  J.  Sd.,  11  xly.  319),  8  28'96»  On  50*41,  Fa  20-44=99'81; 
showing  a  slight  admixture  with  chalcodte. 

Bebtl  (264,  p.  245).  The  green  beryl  of  Royalaton,  ICaaa.,  yielded  on  aiia>iis  by  T.  PalwwB 
Jahreah.  1866,  926)  Si  67-52,  M  17-42,  Be  14*85,  Fe,  da  ir.=99-89i    G.sft  65. 
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BsBnUAnn  (60,  pi  46>  AooovdiDgr  to  A.  E.  Nordeatkifild  ((Efr.  Ak.  Stockfadlin,  1866,  861; 
J.  pr.  Ch^  di.  466)  bezcelianite  oocars  at  Skrikerom  u  a  black  to  bladdah-blae  powder,  diawminftt^d 
through  a  ooarse  cryBtaUine  caknte,  Bhowing  no  traoea  of  oryataUhie  atrnotorei  but  aometimeft. 
forming  dendritio  cmsta.  When  in  sufficient  maaaea  to  be  obaerred,  it  baa  a  metaUic  luatre  tad 
ailyer-white  fraotore^  the  Burfaoe  of  whidi  aoon  tamiahea.    G.=6'71. 


Se 

Cu 

Ag 

Fe 

Tl 

1.    89*86 

68-14 

4-73 

0*64 

0-38=98'64. 

2.     88*74 

6216 

8-60 

0-64 

^.=99-74. 

S 

Sb 

Pb 

1.  Snaebi  Tein, 

M 

18-77 

26-81 

64-42 

a.      ** 

u 

comp. 

19-77 

24-46 

64*82 

8.  Adelberti** 

II 

18-89 

21-87 

67-69 

4.        *• 

u 

It 

18-64 

24-81 

66-06 

6. 

u 

ya 

18-47 

24-17 

66-96 

6. 

It 

u 

17-60 

22-81 

68-13 

7.         « 

(( 

tapil 

17-96 

2291 

67-28 

8. 

u 

U 

17-74 

2611 

67-42 

9. 

u 

needleB 

20-49 

27-78 

48-38 

NordenddSId  lemarka  that  the  Yaryhiff  percentage  of  the  silver  is  possfbljdueto  att  adndxtiiM. 
of  enoairite,  and  that  the  amount  of  thadium  in  the  anal/sea  ia  probably  too  low. 

BmnJTHAUioxB  or  Bbdiuthio  Gold  Shep,,  Min.,  804, 1867.  A  ftimace  product  (Am.  J.  ScL,  S 
xdT.  112, 1867). 

BoBiBBBiTa.  Phosphate  de  Magn^ie  tribaalque  et  hydrate  BuKsrre,  Lea  Mondea,  April  1868, 
61^1 ;  Bobierrite  Dana  (628A).-^HonoQlinic;  in  aiz-aided  priamatio  forms.  Oiystals  minute,  and 
forming  crystalline  agj^merations,  imbedded  in  guano,  looking  Uke  white  spots  in  the  guana 
Orystals  oolorless.  Composition,  «iooording  to  Bobieire  (I  aX  Hg'P  with  water.  It  is  inaolubU 
uk  water,  but  easily  soluble  in  scida  without  efferyesoenoe.    (Jontains  not  a  trkoe  of  lime. 

From  the  guano  of  MeziUones,  on  the  PeruTian  Coast 

BouLANGESiTS  (122^.  99).  Found,  according  to  y.  Zepharoyidh,  at  Przib^am  m  Bohemia,  with 
jamesonite  (Ber.  Ak.  Wien,  lyi  1867).    He  giyes  the  following  analyses : 

Ir. =100  B-Boricky. 

«r.=98-66  B.  Borioky. 

0-84,  Ag  0-26,  Zn  0*47  =  itl0-01  Hehnhackei. 
1-46=99-47  Boricky. 

Fe,  Mn  0-08,  Ou  0-22,  Ag  0-84=98-74  Hehnk 
0  67=9911  Boricky. 
1-36,  Ag  0-06,  Zn  0-84=99-89  Hehnhadcer. 

ir.= 100  27  Boricky. 
8*47=100-06  Boricky. 

1,  fine  fibrous,  ^.=6-76;  2,  subfibrous,  G.=6  91 ;  3,  compact,  with  subconcholdal  fhicture,  G 
=6*877,  asBodated  with  zino-blende ;  4,  associated  with  a  coarse  granular  to  fibrous  galenite^  G. 
=6-809;  6,  found  in  nests  in  galenite,  G.=6  69;  6,  G.=6-08;  7,  in  short,  felt  like,  capillary 
acystala,  with  quarts  and  calcite ;  9,  assoolated  with  quarts,  G.=6'62. 

F.  A.  Genth  obtained  for  boulangerite  from  Bdio  District,  Union  Co.,  Neyada  (Am.  J.  Scl,  IL 
sly.  320, 1868),  8  17*91,  Sb  26*86,  Pb  64*82,  Ag  042=100.  Occurs  in  indistinct  adcular  striated 
crystals,  in  white  quarts. 

BBOOHAHma  (701,  p.  664).  F.  A.  Gbnth  has  found  this  mineral  hi  mhiute  ojstals,  showmii 
the  planes  I,  »-f,  and  1-i,  with  the  copper  ores  at  Bill  Williams  Fork,  Arizona.  For  analyaos  of 
specmien,  mixed  with  atacamite,  chrysooolla,  et(X,  see  Am.  J.  Bci.,  IL  zly.  821,  1868. 

QAiayisni  F.  A.  OtiUhy  Am.  J.  ScL  IL  zly.  314^  1868.  (98A.}  Anew  tellurid  of  gold, 
from  the  Stanislaus  mine,  Oalayeras  Co,  OaL  It  occurs  massiye,  without  crystalline  structure; 
oolor  bronie-yeUow;  streak  yellowish-gray ;  brittle ;  flraoture  uneyen,  incUmng  to  subconchoidal 

OmpanHofL'^Axk  Te4=Te  66-63,  An  44*47.    Analyses  1,  2,  fttmi  2  1*46  p.  c  quarts  deducted: 

L  Te  66*89  Au  40-70  Ag  3*62=100*11. 

2.  [66-00]  40*92  3*08=100. 

B»K  on  oharooal  bums  with  a  bluish-green  flame,  yieldfaig  idoboles  of  yery  yellow  gold.  Dis- 
■olyes  in  nitro-muriatio  add,  with  separation  of  ohlorid  of  £yer. 

Galayerita  is  flrequently  associated  with  petdte,  to  which  a  portion  of  the  sflyer  In  the  analyses 
to  attribnted.  In  a  comparison  of  the  results  of  analyses  of  aylyanite  from  Traa^ylyBQia,  Jh, 
Genth  makes  the  suggestion  that  the  so-called  ^ffelben  "  (see  anaL  8,  9,  p.  82)  is  ncthmg  else 
than  iiBpm  oalayerile. 

OALOm  (716,  p.  67U).    Tom  Bath,  in  his  elaborate  papers  on  calcite  (Pogg.,  szzxil)  mentiona 


Digitized  by 


Google 


1M 

bnaw  the  plnef  vjtma  from  him  on  pp.  $73,  674, 676;  the  seahnohedroii  -If*,  nhklt  hm  fti 
Om  angle  oyer  ito  iMigw  edge,  165«  4d\  ihoiteredge  lor  66',  mkUile  edgei  114*64';  nd  liM 
clKmibofaedroa  -},  haTing  i^  A  ^=142*  56',  and  0  A  i2=168*  28'. 

OABSimiTB  (192,  p.  167).  T.  Petersen  (JalureBb.  1866,  020,  1868)  found  in  tiie  tiiMtttis  of 
2inAwald,  (i)  gn  88*04^  9e  4*49,  Un  2*78,  Oa  0  4'80=99'6L 

OATUHnx  C.  T.  Jackson  (Am.  J.  Sd,  xxxv.  388]  thoa  named  the  red  dajr  from  the  Gotem 
de  Pi-airies,  in  tiie  Upper  Missouri  region,  where  it  forma  a  bed  of  oonaiderabla  extenti  itt&ired 
tf  Hayden  to  the  Cieiaoeous  f onnation.    AnalTsea : 

Si  ia  Fe         »n        i[g        Ca        fTaf        fi 

56*11        17*31        6-96        0*20        2*16        12*48        4*59  Thomson. 

48*2  28*2  50  0*6        6*0  2-6  8*4   Jackson. 

^  is  a  rock  and  not  a  definite  mineral  species. 

Oli!iTRALiL&flSEn^0t9,Ed.N.PhiL  J.,z.84,1859.  (341A.)  Radiated  massire,  the  fibres  or  ocflimiBi 
lamellar  and  separable;  H.=8*5;  G.= 2*45— 2-46;  lustre  pearly;  color  white  or  yeUowiflh-wliito; 
thin  lamina  transparent ;  graduating  into  an  opaque  white  yariety,  snbresinous  bi  lustre ;  btittla 
taie  mineral  was  found  in  a  nodnle  from  amygdaloid,  near  Black  Bodi,  Bay  of  Fund/,  and  eooati- 
tuted  the  portion  between  a  thin  outer  layer  (named  by  How  ceriniU)  and  an  inner  blniah  masib 
called  by  him  cyanoUte,    How  obtained,  as  a  mean  of  two  analyses  (L  a) : 

0158*86        £1M4        Mg0*16        Oa  27*92        &0  59        fi  11*42. 

B.B.  fuses  easily,  with  spirtin^^  to  an  opaque  glass;  a  dear  bead  with  the  fiuzeo. 
It  is  near  (dcenite  in  oomposition. 

CHAMOism  (469,  p.  511).  An  oolitio  mineral,  near  diamoiaite,  described  by  PouOkm  BobUye 
(Mem.  Mus.,  xv.),  has  been  called  Bavaitie.  It  has  H.  about  4;  G.=8  99,  Delesae;  color  greenish* 
black,  bluish,  or  grayish;  powder  greenish-gray  or  black,  to  reddish-brown;  and  B3.  fiiaihle 
with  difficulty  to  a  black  magnetic  sooria.    Analyses :  1,  Berthier ;  2,  Delesse : 

ft      21     %       9e         ^e       Oa      fi       0      Clay 

1.  Quintin      11*0    13*8      0*8      46*8      23*4      3*2=  100  Berthier. 

2.  ^  6*60    7*50    0-50    65*45     18*25    0*45    4  85     1*30    0*20=100  Deleaee. 

Forms  beds  in  old  sdiistose  rocks  in  dilTerent  parts  of  Brittany,  especially  in  the  forest  of 
Iiorgee,  a  locality  that  supplies  fhmaces  ab  Pas  near  Quintin,  in  the  yidnity  of  St.  Biieoc,  Depl 
of  C^tes-du-Nord;  also  at  the  Chapel  St.  Oudon,  near  Segr^  Dept  of  Maine-et-Loire ;  and  dae- 
where.  Huot  and  oUiera  derive  the  name  havaUte  from  Bavalon,  a  locality  of  it ;  but  Deedoiaeanz 
says  no  such  place  exists  in  Brittany ;  but  that  a  depression  in  the  region  where  it  is  explored  is 
called  the  baa  vcUion — an  absurd  origin  for  a  name. 

CBST80B8BTL  (191,  p.  155).  Frischman  on  twhi  crystals  of  chiysobeijl,  Ber.  Ak;  Mitamheii, 
1867,  L  429. 

Cebtboutb  (259,  p.  256).  A  partially  decomposed  diyine,  from  Keurode  in  l^eeia,  affbrded 
Rammelsbe^  (Z3.  G.,  xix.  285)  Si  34*97,  fe  18*55,  ttg  86*00,  Ca  0*44»  Si  0*75,  fi  6^  magnetilo 
8-21=99*92. 

OLAXJDvrm.  Prismatic  Arsenious  Add  F.  Claudel,  Proc.  Gh.  Soa,  1868,  Ch.  Hews,  xrii 
128,  1868;  Claudetite  2)ana.  (221A.)  Ortborhombio^  and  isomoiphous  with  yalentinile,  iHule 
dfanorphous  with  arseoolite.  Observed  in  thin  plates,  resembling  selenit^  H.=r2*5.  G.sr3-S6. 
.Lnstre  strongly  pearly. 

CompoeMon  As  0',  aa  for  arsenoUte,  being  essentially  pure  arsenoua  add.  Oandet  rthhrined  In 
an  analysis  about  47  p.  c.  of  this  add  with  other  metallio  aabstanoea  as  impnritiea. 

Ocours  in  seams  hi  an  ore  of  arsenical  pyrites,  at  the  Ban  l>omingo  mines,  PortugaL 

It  heads  the  Valentinite  group^  p.  184. 

OLAVBTHALini  (45,  p.  42).    FoT  analysis  of  this  mhieral  from  Oadienta,  cee  under 
pi  798. 
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OoujHBm  (474^  -p,  016).  Hmuun,  In  the  J.  pr.  OKl,  ciiL  137,  softtaina  anew  his  Tiewa  of 
SkBenio  add,  and  givM  the  foUowioff  rasolta  of  leoent  inFaatigationa : 

€b  #a       fl  Sn  W  j'e  An  % 

1.  Haddam       il-lT  10*77  26-74  0*40  0*26  14-Od  6*68  0*49=98-52. 

a.  Bodenmaia    35-49  2812  16-38  0*36  1411  4*13  1-27,  Ou  0-18=99-99 

8.  Greenland    38*27  0*66  39*78     tr.  16-64  6*00  0-06=100*16. 

Hermann  ia  here  copied  in  making  the  metaUlo  acida  to  contain  3  of  o^gen.  Analysia  1  ig  a 
revision  of  anal  4^  p.  617. 

Hermann  makes  three  yarietiea  of  columbite :  (1)  Tantalnm-oolumbite,  with  density  abort 
6*90.  (2)  C5olumbiumK»lumbite,  with  G.=6-6(>-6-90.  (8)  Ilmenium-oolumbite,  with  G.  below  5-50. 
He  thus  claims  that  the  Greenland  mineral  is  Umeniuim^olumbite  (G.=6-40)^  while,  according  to 
Uie  recent  carefiil  researches  of  Blomstrand  (anaL  25,  p.  518^  it  contains  only  odlumbic  and  tan- 
talic  acids. 

OosAun  R  A.  Cknihf  Am.  X  Sd.,  n.  zIt.  819.  (11^^)  In^atbcay  orystaSine,  with  longtio. 
dinal  striationa,  apparently  rhombic  Soft  and  brittle.  Lustre  metaUia  Color  lead-gray.  Frao- 
ture  uneTen. 

Oomposition  2  Pb  3+Bi  St=Snlphar  16*10,  Bi 42-26,  Fb  41-65=100.  Analyses :  1  (after dednct* 
ing  2*09  p.  c  quartz) ;  2  (after  deducting  26*83  p.  a  quarta): 


8 

As 

Pb 

M 

Bi 

Oo 

1. 

16-69 

8-07 

87-72 

2*48 

39-06 

2-41=100-83. 

2. 

16-64 

6-37 

83-99 

2-81 

37-48 

4-22=99-61. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Oo  and  As  as  due  to  this 
apeciea,  and  deducts  them,  making  in  anal  1,  6-79  p.  o.  cobaltite,  and  in  2, 1 1*88  p.  c,  giving  for  1, 
S  16*27,  Bi  41 76,  Pb40-32,  Ag  2  65 ;  and  for  2,  8 15-23,  Bi  42-77,  Pb  38-79,  Ag  3-21 ;  correspond- 
Ing  with  the  formula  2  (Pb,  Ag)  S+Bi*S',  making  the  mineral  a  jamesonito  in  which  the  antimony 
is  replaced  by  bismuth.  B.B.  coealite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 
diarooal  yields  a  minute  globule  of  silver.  Found  associated  with  quarti  and  cobaltite  ht  a  silver 
mine  at  Coaala,  Province  of  Sinaloa,  Mexico. 

Obtoutb  (164^  pi  127).  Grystals  of  orydite  have  been  described  and  figured  by  Websky 
(Jahrb.  Min.  1867,  810)l  His  measurements  make  the  form  tiidinia  The  general  form  of  the 
crystals  and  the  planes  are  as  in  f.  180.  The  fdlowing  are  his  measured  angles,  using  the  letter^ 
ing  in  that  figure:  /A  /=88'  8'  and  91*  67',  0  A  l-l,  len;,=124'  85',  Oa  1-i  front,=125*'  54  — 
125*  67',  Oa  l-i,  badc,=l26'  28'-126'»  83',  0  A  j;  right, =90*  24',  0 A/,  left,  90'  l'-90'  10*, 
and  89^*  68',  j;  right,  A  1-t,  front,=124*  30',  I,  left,  a  l-i,  front,  =  124'  14' ;  I,  right,  A  1-^  badc,= 
126*  20'.    Two  kinds  of  twins  are  described:  1,  composition-face  w ;  and  2,  c-faoe  0. 

Webaky  also  describes  the  optical  diaractera  of  the  cryatala 

CTAVOura  JSfoio,  Sd.  N.  PhiL  J.,  x  84^  1859.  (841B.)  Amorphoiis,  of  a  bluiah^gray  odor,  llttii 
lustre,  and  nearly  opaque;  H.=4-5 ;  G.=2'495 ;  B.B.  fuses  only  on  the  thin  edges;  gives  dear 
beads  with  the  fluzea.    Two  analyses  by  How  afibrded : 


fli 

Si 

Ag 

Oa 

£ 

d 

74-16 

0-84 

tr. 

17*62 

0-53 

7-39=100*43. 

72-52 

1-24 

tr. 

1819 

0*61 

6-91=09-47. 

Probably  the  same  mineral  with  centrallassite  (p.  796^  impure  with  much  more  silica ;  or  it  ia 
chalcedony,  impure  with  oentrallaasita    The  name  alludes  to  the  color. 

OoMETSiTJi  (37,  p.  86>.  Ocean  fai  the  mountain  of  Faraoataa,  between  Guatzamala  and 
TIachapa. 

Enaimhtb  (132,  p.  107).  OceuTS,  aoeofdisgtoE.  W.  Boot  (Am.  J.  8oL,  XL  zlv-X  at  the  Morning 
Star  mine,  Alpine  Co.,  GaL,  both  massive  and  in  small,  brilliant,  black  crystals,  aasodated  with 
pyrite,  quarts,  and  menaooanite.  H.=4;  G.=4*34.  Mean  of  two  anal^es,  S  81*66|  As  13  70, 
»b  6  03,  Pe.  with  traoe  t\  0*12,  On  46-96,  St  1*08=9914. 

Erlanitb.  Krian  Breith.  Handb.,  606.  Supposed  to  be  a  rock. 

BoQAmra  (42,  p.  39X    Aooording  to  A.  K  Nordenskidld  ((Efv.  Ak.  Stocchohn,  1868.  861,  a 
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Ag 

Fe 

Tl 

24-86 

42-57 

0-36 

tt. 

26*83 

44-21 

0-36 

ir. 
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J.  pt,  Gh.,  oli.  456X  this  tpMies  oooun  fn  qpaqoe  sflTer-wliite  to  lead-gray  grainB  in  pirt  i 

Dated  in  aefpentiue,  aometiiiiea  with  iDdications  of  cnbio  or  octahedral  planea.    B.=2*6 ;  0.3 
7*48-7-51.    Aoalyaea: 

8e 

2!       32-01 

agreeing  with  the  formulA  (611,  Ag)  Se  or  6u  Se+ Ag  Se. 

Dome}  ko  haa  examined  the  aelenids  ih>m  Oaehenta  in  the  proTinoe  of  MendocB^  Qhifi  (CL  R, 
IzilL  1064X  and  oonaiders  them  to  oonaist  of  miztorea  or  oombinationa  of  three  aeLenida :  (A)  A 
oompound  analogoua  to  encairite ;  (B)  a  aelenid  of  cobalt  and  iron ;  and  (0)  a  aelenid  of  lead. 

8e  Ag       On  Fe  Oo  Pb  fbC   Gangne 

1.         8000  21-00       1-80  2-20  0-70  43*60  =9»*2. 

i.        22-40  20*85  12-91  8*10  1*26  6*80           82*68      =100. 

3.  80*80  9*80  10*20  1*20  2*80  87*10             6*5        =98*4. 

4.         8-73     13*80    8-36     1-97     21*80    16-25       7*40= w 

6.        23*60      0-80   57*80     10*90      3-50=98*6. 

No.  1  had  a  bright  blniah-gray  odor  and  metallio  Inatre,  was  aomewhat  porons,  and  oocaned 
with  ailicate  of  copper  and  carbonate  of  lead,  wliich  last  was  separated  before  analysis.  G.=: 
8*8.  No.  2  was  similar.  In  3  and  4  the  silver  is  partly  replaced  by  oopper.  No.  6  ia  almost  pore 
lelenid  of  lead.    G.=7*6. 

Ganoicatiti  Breidk,  Char.,  106,  1832.  (Gansekdthigerz  Oerm.,  Goose-dnng  Ore,  Chenocopro- 
lite,  Dana,  Min.,  1st  ed.,  216,  1837.).  The  material  thns  named  is  in  part  an  impure  irxm-si&ter, 
containing  some  ozyd  of  cobalt,  etc.  That  of  Joachimsthal  is  a  yellowish  incmstation,  oocuriiiig 
with  smaltine.  That  of  Andreasberg  is  a  mixture  of  oxyds  of  antimony,  arsenio,  and  iron,  with  a 
UtUe  arsenous  add  (Ramm.  Hin.  Gh.,  998). 

GnsDOBvnra  (86,  p.  72).  Analyses  of  gersdorffite,  haying  G.=5*49— 6*65,  from  Craigmwr 
mine,  Loch  Fyne,  Scotland,  by  D.  Forbes  (PhiL  Mag.,  IV.  xxx?.  181, 1868) : 

S         As       Ni       Oo       Fb      Bin    On     1^    InsoL 
20*01     84-45     21-69    6-82     18*12    0*33    Ir.    0*66     2*71=99-19. 
19-76     85*84    23*16    6*64    11*02     0*33    ir.    066     2*60=100. 

GaoxTBionii  (797,  p.  739).  The  author  learns  fVirther  fW)m  L.  Lesqnerenx  (March  4, 1868)  tha^ 
as  existing  species  of  the  families  Fopuhs,  Mffriea,  and  Lawrua  are  wax*bearing,  wax  may  faave  been 
afforded  to  the  Gesterwitz  beds  by  the  species,  now  fossil  in  that  basin,  Omnamonntm  Bouman- 
leri  Heer,  OauUera  ligniium  Web.,  iMwrus  pHmigenia  and  L,  Laiaget  Heer,  and  apeoies  ai  Smaa- 
frae;  and,  as  OercUopelakm  myridnum  of  de  la  Harpe  is  probably  a  Mvrica,  this  also  may  fasre 
been  one  of  the  wax-yielding  species  of  the  era.  And  although  no  PopuJus  has  yet  been  identilied 
from  the  basin,  species  are  common  in  the  Tertiary  of  other  parts  of  Europe  and  of  Amenoa,  and 
pUnta  of  the  genus  probably  contributed  largely  towards  these  Hgnitic  beds. 

GiLBBBTm  Tham.^  Bfin.,  1,  236.  Perhaps  an  impure kaolmite.  Whitish  and  silky;  H.=S-75; 
G.=2-66.  Lehunt  obtained  (L  a)  ft  45*15,  £l  4011,  te  2*48,  ttg  1*90,  Oa  4*17,  fi  4-25.  Fhn 
the  lode  of  Stonagwyn,  near  St  AusUe,  OomwalL 

GiSMOHDZTB  (372,  p.  418).  Tom  Bath  mentlona  Franenberg,  near  Fnlda,  as  a  new  looalitj  of 
this  rare  mmeral  He  speaks  of  the  form  as  a  tetragonal  octahedron,  and  obtained  for  the  aSogla 
between  two  planes  over  a  basal  angle  61"  Sf,  6^  4',  which  gives  for  the  terminal  edge  11 8'  66^', 
118"  66'.    The  crystals  are  in  druses  in  basalt  with  phillipaite. 

Glauoodot  (95,  p.  80).  Oooars,  according  to  Tacbuennak  (Ber.  Ak.  Wiao,  xv.  1867)  and  v 
Eobell  (J.  pr.  Oh.,  di.  409),  at  Hakansbo  in  Sweden.  The  oTStals  hare  the  new  plane  24 
Baaal  daayage  less  perfect  than  in  the  Ohilian  yariely.   G. =6-973,  Tsoh. ;  6*96,  t.  K.  Analyses 

As  8  Go  Ki  Fe  Si 

1.  44-08        19*80  16-06  19-34         =99*23  B.  Ludwig. 

2.  44*30        19*86        16-00        0*80        1907        0*98=100  T.  KobeU. 
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Oou>  (1,  Pl  8).  Gold  oooon  in  oc^per  pyrites  in  the  region  €f  Black  Bay,  on  the  noith 
shore  of  Lake  Soperior,  between  Neepigon  and  Thunder  Bay,  as  observed  by  Chapman,  and  silTer 
In  the  galeoite  of  the  same  yeins.  The  nx^s,  Chapman  remarks,  are  not  Laurentian  or  Azoio^ 
although  metamorphio^  bat  altered  Silurian,  or  *'  identioal  in  general  age  with  the  gold-bearing 
Tooks  of  eastern  Canada  and  Noya  Scotia.'' 

D.  Forbes  has  published  analyses  of  Welsh  gold  PhiL  Mag^  lY.  zzziy.  340) : 


An 

Ag 

¥b 

Quarts. 

1.  GOogau 

9016 

9-26 

tr. 

0  32,  Ou  fr.=99-74. 

1     '^ 

89-88 

0-24 

tr. 

074=99-8 1. 

8.MawddachB. 

84-89 

18-99 

0-34 

0-48,  Ou  «r.=99-66. 

NoA.  1  and  2  were  from  a  quarts  vein,  associated  with  tetradrmite,  pyrite,  chaloopjrite^  galenita 
ofalorite,  oaldte,  dolomite,  ankerite?  siderite,  and  barite.  G.  of  1=17*28.  No.  3  was  stream  gold 
aasooiated  with  menaocanite.    G.= 1 6-79. 

Gold  from  the  Stamslaas  mine^  CaL,  gave  Genth  Au  88*68,  Ag  11*37  (Am.  J.  Sd,  U.  zIt.  31). 

Habvotohs  (390,  ^  439).  Desdoixeaux  has  subfeoted  crystals  of  the  moryeniie  variety  to  a 
new  examination  (L'lnstitut,  1868,  86^  and  finds  that  they  are  optically  numoeUHiie  instead  of 
orthorhombic;  and  obeenres,  consequentiy,  that  theyarenothemlhedralas  suggested  by  Gadolin, 
and  as  stated  on  p.  440.  • 

Hkhatiti  (180,  p.  140).  New  forms  of  crystals  of  hematite  from  Keswick,  Cumberland,  and 
frtun  Elba,  have  been  described  by  Hessenberg  (MhL  Not,  Na  8),  adding  the  new  planes  i,  -Ai 
from  the  former,  and  ih  and  -4  £^m  the  latter. 


Au 

Ag 

Pb 

Ni 

8-28 

46-84 

166 

4-71=100-43. 

3-22 

66-60 



1-64=100. 

B  (68,  p.  60)u    Analyses  of  bessite  from  the  Stanislaus  mine  by  F.  A.  Genth  (Am.  J.  ScL, 
ILziy.  311,  1868): 

Te 

1.  44-46 

2.  [39-64] 

In  No.  1,  7*21  p.  0.  of  impurity  are  exdnded,  of  which  4*22  was  free  gold  and  the  balance 
quarts;  and  in  No.  2,  28'60  p.  c,  including  6  p.  c.  free  gold.  Genth  oondudes  that  the  mineral 
is  a  mixture  of  bessite  with  altaite  and  his  new  species  melonite  (Nia  Tct) ;  snaL  1  giving  78*11 
hessite^  2*67  altaite,  and  20-03  melonite,  while  2  has  92*82  bessite  and  6*66  melonite. 

Htdbqbitohglsitb  of  Thomson.  Thomson  obtained  (Min.,  L  237)  ft  41*86,  £l  49*56,  "A  4*86, 
gypsum  312=98-87.    Probably  from  Sardinia 

HuTBBBNin.  Etsenstassfrirtit  AysMn,  Berggeist,  x.  67,  1866,  Jahrb.  Hin.  1866,  829:  Stass- 
fortit  Bi&chof,  ib. ;  Hnyssenite  Dana.  (697 A.)  This  borate,  briefly  alluded  to  on  page  696^ 
appears  to  be  a  distinct  species,  and  has  the  following  characters : 

MassiTe,  and  in  nodular  concretionary  forms.  G.=2*78 ;  but  after  removal  of  mixed  dhlorids, 
3*09.    Lustre  feeble.    Color  greemshgray,  becoming  yellow  on  exposure,  from  the  iron  present 

Oomposttion  according  to  Bisohof :  Mg*  B^  40*86,  j*e'  B*  60-06,  Mg  CI  9*69=  100,  corresponding 
to  the  formula  (k  ig+^te)*  B«. 

Occurs  at  the  salt  mine  of  Stassfrirt^  with  stassiVirtite,  which  it  much  resembles ;  its  nodules 
ooDtaia  usually  a  nuoleus  of  oommon  salt,  while  those  of  stassfurtite  have  one  of  red  camaUite. 

Htalofhahe  (318,  ^  346).  An  analysis  of  this  mineral  from  Binnenthal  gave  T.  PeterscL 
(Jabresb.  1866,  9-28)  Si  61*84,  £l  22*08,  li^O-10,  0a0*66,  Ba  14*82,  &,  JTa  [10*03],  A  0*48=10a 

Htdbosiuciti  9.  Walt,  Vulk.  Gest,  306.  (849A.)  An  amorphous  substanoe  or  crust  from 
Palagonia  and  Ad  Oastello,  Sicily,  which  afforded  y.  Waltershausen  Si  44*90,  ttg  4*60,  Ca  33*82, 
^a  2*11,  k  1-86,  A  13*21=100;  and  another  Tariety,  Si  4331,  M  8*14^  i£g  8*66,  da  28*70,  ffaS 
1*70,  tL  1448=100.    Oorresponds  nearly  to  the  formiut  &Si+]^ 

HTDVOTALom  (214,  p.  179).  B.  W.  Boot  has  obtained  (priy.  oontrib.)  foi  ^iraghito  tnm 
townriUe^  N.  Y. : 

&  ttg  fi  0        LifloL 

1.  21*90        81*07        30*66        6*91        8*89=99*41. 

21-61        81*68        80*66        6*88        9*16=99*71. 
81*70        81'24        80-60        6*89        9*02^99*50. 
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Tb6  insohible  in  Na  2  oonslsted  of  4*43  Si  and  4*86  undeoompoeed  mica,  eta    1 
aooord  doaely  with  thoae  of  Johnaon. 

HTPOZAXTHm  Boumey^  Ed.  K.  Ffaa   X,  IL  il  308,   1856;  Senna  Bartli.     A 
fellow  femiginoua  day  or  ochre,  probably  only  clayey  yeUow  ochre.     Q.=3M&     AnaMt 
obtained  Si  11*14,  £l  Q^t,  9e  65*36,  Oa  0*63,  ttg  0*03,  A  18D0=99'52. 

Jajcbbokitb  (112,  pi  00).  Jameaonite  from  Euaebi  vein,  Pndbram,  Bohemia  (▼.  Zephaiovieii, 
Bar.  Ak.  Wion,  ItL  June,  1867),  afforded  B.  Hehnhacker  8  20*21,  Sb  80'81,  Aa  ft*.  Fb  4t-lfi,  A 
l-J6=99*64. 

Oocura  in  fine  flbrona  platea  and  lenticular  xmiaaea  in  granular  galenite. 

809.  JAULINOITS.  Pt.  of  Jaulingite  v.  Zepharmich,  Ber.  Ak.  Wien,  tH  866^  186&  Amofw 
phoua,  resin-like.  Brownish-yellow.  Brittle.  At  eo'^a  aoftena,  WO.  liquid.  JSasily  aolnble 
In  alcohol  and  ether.  Aromatic  odor  when  heated.  Batio  for  ^,  H,  0=39 :  60 :  4^=eMH4tOa, 
Bagsky,  who  obtained  (|)  0  77*97,  H  10*14^  0  11*89=100.  Not  soluble  in  a  carbonated  alkali, 
and  scarcely  at  all  in  a  potash  solution.  The  above  was  dissolved  out  of  a  resin  (caUod  JaoUugita 
l>y  Y.  Z^  because  oocurring  at  the  Jauliug,  near  St.  Yiet^  in  Lower  Austria)  by  means  of  sulphid 
of  carbon.  The  resin  somewhat  resembles  amber,  is  hyadnth-red,  Iranslucont  in  thin  splinteca, 
may  be  rubbed  to  a  yellow  powder  between  the  fingers,  and  has  H.=2-5,  G.=1'098— 1-111. 

813A  A  Beta^aulingile  was  obtuned  from  the  residue,  after  tiie  treatment  with  sulphid  of  cai^ 
bon,  by  the  action  of  ether.  Color  brownish-yellow.  Softens  at  135**  C,  and  becomes  liquid  at 
160"*.  Dissolves  easily  in  aloohd  and  ether,  but  not  in  carbonated  alkali  or  sulphid  of  carbon. 
Batio  fore,  H,  0=40  :  53i :  8};  or  18  :  24  : 4,  Bagsky,  who  obtained  (f)  0  70*90,  H  7*93,  O  211? 
=100.  It  contains  double  the  oxygen  of  the  preceding,  with  less,  proportionaUy,  of  hydrogen. 
The  ratio  is  nearest  to  that  of  guyaquillite  (Na  813). 

EmwAjnxB  Thorn,,  lOn.,  L  378,  1 83a  A  fibrous,  green,  dilorite-like  mineral  from  the  faaaslk  of 
the  N.K  ooast  of  Ireland.  B.  D.  Thomson  found  hi  it  (L  a)  Si  40*5,  ^  1 1*41,  te  23*91,  Ca  1918^ 
fi[  4*36=99  96. 

LncDSiTB  Thorn,    A  mixture  of  Ca  S  71*9,  BaS  28*1,  from  near  Leeds. 

Lbslbtitb  /.  LeOf  Proc.  Ac.  Philad.,  1867,  44.  A  soft  fibrous  mineral  found  near  UnionviDik 
Pa.,  on  corundum,  yet  undescribed.  and  not  proved  to  be  a  new  spedes. 

HAaNXTiTB  (186,  p.  140).  A  niccoli/erous  magnetite  occurs,  according  to  Petersen  (Jahrb.  Mb^ 
1867,  836),  north  of  Pregratten  in  the  eastern  Alps.  He  obtained  for  one  specimen,  on  anatyn^ 
9e  68*92,  ^e  29*82,  "^i  176,  Mn,  €r,  Ti  ^.=100. 

Mabcasitb  (90,  p.  75).  G.  lldne  has  observed  that  the  pyrites  of  unaltered  B«fimentaiy 
beds  is  mostiy  marcasite,  while  that  of  metamorphic  rodss  is  pyrite  (G.  R,  bdv.  867).  Tho  foDow^ 
iog  analyses  are  by  him : 

1.  Ohampagne 

2.  Ain 

3.  Bauregard,  eta 

4.  Greusot 

5.  St  Etienne 

6.  Oise  and  Aisne 

AnaL  1  of  nodules ;  2,  from  the  oolite  ore  beds  of  YQlebois  aud  Serri^res ;  8»  from  ammonite^ 
from  Bauregard,  Mazenay,  and  Lavevilli^re ;  4^  6,  from  the  coal-beds ;  6,  bitummous  pyritaa. 

MsLAHTKBiTE  (664^  p.  646).  An  unpure  sulphate  of  iron,  apparentiy  a  mixtore  of  mdanterili 
and  a  sulphate  of  the  sesquioxyd  (as  remarked  by  Kenngott^  Ueb.  1865),  from  Boarboole^  in  Hit 
Dept.  of  Puy  de  Dome,  Prance,  has  been  named  BourboftUte  by  Lefort  (G.  B.,  1862,  Iv.  949,  Jahrbi 
Ifin.  1868,  688X     Derived  apparentiy  from  the  alteration  of  maroadte.     Lefort^  (sa^jHl 

B  Fe                 Fe  H 

88*04  5*08  16*08  40*80=100. 

87*66  8*71  13-83  39*91=100. 

86*22  8*25  12*99  48*64=100. 

ft  to  a  friahto  greenish  substanoe,  partiy  soluble  hi  water  and  partly  hi  mUlB. 
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ti  Organ. 

4*1769 

(1)46*4 

40-9 

8-4 

1-7 

21     —=99*6. 

41822 

(})48*2 

42*0 

5-8 

1*4 

1*4    0*3,  C5a  0*7=99'«. 

4*2066 

(t)50-7 

44-0 

8-2 

0*6 

0-9    0*1,  Ca  0-2=99^, 

41809 

(i)49-l 

326 

5-9 

0-9 

0-9    0*3=99-6. 

4*1803 

(J)  48*6 

42-3 

6*6 

1*0 

0-7     0*8=99*4. 

4*1770 

(})44*9 

88*9 

11*3 

2*4 

1*7     0-8=99-6. 
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IfoLOHin  F.  A.  Qmlh,  Am.  J.  80I,  n.  zlv.  813,  1868.  (lOOA,  Appendix  to  Snlplilds,  etc)  A 
new  tellurium  miiieral  from  among  the  ores  of  the  Stanislaus  mine.  Form  hexagonid,  with  eminent 
basal  cleayage.  Generallj  in  indutmct  granular  and  foliated  particles.  Lustre  metallic;  color 
reddish-white,  rarely  tarnished  brown ;  streak  dark  gray. 

Composition  Nia  Te,=Te  76*49,  Ni  23*61=100.  An  analysis  afforded  Te  73*43,  Ag  4*08,  Pt 
0*72,  Ni  20  98=1^9*21;  the  nickel  contained  a  minute  trace  of  cobalt  B.B.  in  the  open  tube 
gives  a  sublimate  fusing  to  colorless  drops,  leaving  a  gray  mass ;  on  charcoal  bums  with  a  bluish 
lame,  giving  a  white  volatile  coating,  and  a  greenish-gray  residue ;  in  R.F.  with  soda  a  gray 
powder  of  magnetic  metallic  nickel  Soluble  in  nitric  acid,  giving  a  green  color,  and  on  evapora* 
tlon  yielding  a  white  crystalline  powder  of  tellurous  acid. 

Genth  considers  the  analysis  to  correspond  to  6*60  p.  c.  hesslte,  1*17  altaite,  2*29  native  tel« 
lurium,  and  89*25  melonite,  which  he  assumes  to  have  the  composition  STit  Te^,  although  bo 
observes  that  the  hexagonal  form  would  better  agree  with  the  formula  Ni  Te.  But  the  latter 
▼iew  would  require  that  over  one-third  of  the  mixture  should  be  native  tellurium,  which  he 
thhiks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  ma«:nifler, 
showed  a  small  quantity  of  dark  colored  hessite,  but  every  other  partide  had  a  reddish  huei 
without  the  slightest  admixture  apparently  of  any  grayish-white  mineral 

MEKAOCAmTE  (181,  p.  143).  A  variety  of  this  species,  from  the  basalt  of  Tumer'B  HOI  qnan/, 
Staffordshire,  gave  D.  Forbes  (PhiL  Kag.,  IV.  xxxiv.  347),  after  excluding  silicates  and  insohible^ 
*i  3428,  Fe  66  72;  G.=4*69. 

Mica  Gboup.  A  micaceous  mineral  has  been  named  Betoelan  by  B.  T.  Simmler  (his  Pefcrfta,  9^ 
Eeung.  Ueb.  1866, 135,  1868),  but  without  a  determination  of  its  composition  or  exact  relations  to 
other  species.  It  forms  part  of  a  schist  and  quartzite  in  the  gneiss  formation  (Alpinyte)  of  the  Alps. 
H.=S— 3*6;  G.=2-77— 3-03;  lustre  pearly  or  waxy;  color  gray  to  whitish,  reddish,  greenishp 
violet,  and  copper-red ;  streak  grayish- white  to  reddish.  In  the  closed  tube  yields  little  or  no 
water.  B.B.  fUses  with  difficulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  acids.  Stated  to  consist  probably  of  silica,  alumina,  lime,  magnesia,  and  protoxyd 
of  iron. 

A  micaceous  mineral  from  Chester  Co.,  Pa.,  has  been  named  PaMenoniU  by  I.  Lea  (Proa  Ao 
Philad.,  1867,  45^  but  without  the  mention  of  its  distinctive  characters. 

M021TAKITB  (7 11,  p.  668).  Dr.  Genth  has  detected  this  tellurate  with  the  tetradymite  of  Da(vid- 
Bon  Co.,  N.  C  (Am.  J.  Scl,  XL  xlv.  319),  two  analyses  affording: 

[3*471 
[3'80J 

Genth  remarks  that  it  is  still  doubtful  whether  the  mineral  contains  1  or  2  atoms  of  water. 

Mdbooyitb  (294,  p.  309).  New  analyses  of  this  species,  with  an  extended  discussion  of  the 
chemical  composition  of  the  different  kinds  of  mica,  have  been  published  by  Bammelsberg  in  Z£k 
O.,  xix.  400 : 

gi        %1  Fe  f*e  An  Hg      £ra  &  F       £[ 

1.  rrton,  Sweden       46*76  86*48  186  0*52  042     1*58  10-36  1*82  2-60=99*7ft. 

2.  Easton,  Pa.           46*74  8510  4-00  1*63  0*80 9*63  1*05  3*36=102  21. 

3.  Goshen,  Mass.      47  02  36*83  0*51  106  0*26    0*30»  9*80  0*62  8*90=100*ia 

4.  Aschaffenburg      47*69  83*07  3*()7  202  1'78»»    9*70  0*19  3*66=101'18. 

6.  Bengal                   47*89  36*56  2  79  0*53«  0*96    088  9*58  0*46  4*11=1021& 

*  With  Uthia.  ^  With  manguiflMi  *  With  Uiii«. 

No.  1,  G.= 2*836,  optic-axial  angle  72**— 73"*,  Senarmont;  2,  G.= 2*904,  optic-axial  angle  64*8* 
Quincke;  3,  G.=2  859,  optio^udal angle  76^—76",  DescL;  4,  G.=2-911,  optk>axial  angle  67-9", 
QiiiDcke;  Bengal,  G. =2*8*27,  optic-axial  angle  661% 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  807  to  biotite^ 
tlie  optical  angle  of  which,  according  to  both  Grailich  and  Blake,  is  less  than  2**. 

Mica  from  Royalston,  Mass.,  afforded  T.  Petersen  (Jahresb.  1866,  928, 1868)  Si  46*03,  ^  32*16, 
Fe  6*86,  Mn  2*48,  %  0*28,  Oa  0*90,  £:  11  20=99  79;  G.=2*947. 

HiPBim    Kaetoer  baa  analjied  an  aluminous  jade  or  neptirite  from  China  (Geblen'a  J^  il 
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469),  differiag  from  ttiose  of  pp.  23*7,  290,  292;  and  Mdofator  and  jfejer  (Ber.  AV  Wiei,  iBs 
4*75)  a  kind  from  New  SSealand.    Both  are  infusible,  or  nearlj  so.    They  obtained : 

Si  ^  Pe  Ag  Ca 

1.  China  6050        10-00        650        Sl'OO         

2.  N.  Zealand        6301         10-83        7*18        14-50        12*40 

3.  "  6501         13-66         8-52        2162  

For  2.  0.  ratio  for  ft,  S,  Si,  9-5  :  7*2  .  27  5 ;  for  3,  8*9  :  7*4  :  286.  Nos.  2  and  3,  as  described 
by  Hochstetter  (L  c\  are  somewhat  slaty,  and  are  hardest  on  the  transverse  surfaces  of  fractora 
In  No.  2,  H.=6— 5-6 ;  in  another,  3*5—6.  G.=2-61.  It  is  called  tangiwai  byihe  NewZealanders. 
B.B.  thinnest  splinters  infusible,  but  becomes  white  and  opaque,  ia.  No.  8,  H.=6*5— 6*5 ;  on  i 
polished  cross  face,  7.  G.=3'02.  B.B.  fuses  with  great  difficully,  becomes  discolored  and  opaque. 
This  variety  contains  much  water. 

These  minerals  are  probably  mere  mixtures,  as  may  weU  be  true  of  such  masdve  sabetenoes. 
For  non-aluminous  jade  or  nephrite,  see  p.  237. 

ORTHOCLiflB  (316,  p.  352).  The  twin  crystals  of  orthodase  from  Oarlsbad,  Bohemia,  afforded 
Rammelsberg  and  Bulk  (Z&  0.,  ZYiiL  893): 

Si        Si      Fe      Ag     Ca     Ba     jfa       & 

1.  White         G.=2-578        6302    18*28     014     048    2-41     16-67=100  Ramm. 

2.  Beddish       a.=2-65  65*28     18*26    0*27 ir,      145     14-66=99-87  a  Bulk. 

White  feldspar  from  Boyalston,  Mass.,  fl;ave  T.  Petersen  (Jahresb.  1866,  927,  1868)  Si  66-7% 
Xl  17*46,  Pe  fr.,  Stg  «f.,  Ca  0*59,  Na  5-21,  K  14-26,  fi  0-37  =  100-98.     G.=2-631. 

Palagonitb  (425,  p.  483).  Von  Wartha  found  in  the  palagonite  of  the  basaltic  tufa  of  Battina, 
in  Baranyor  Comitat  (Hungary)  (Verb.  G.  Beichs.  18tt7,  210),  Si  26*99,  £l  11-09,  l^e  8-4S,  Oa 
12*69,  Mg  2-29,  Sr  1-03,  ]ffa  0*63,  it  1*07,  Bf  11*09,  C  7-70,  phosphate  of  lime  0*97,  insoluble 
residue  16*81=99-89.  Excluding  the  residue,  phosphate  of  lime  and  carbonic  add.  wiOi  ita 
equivalent  of  lime,  the  results  become  Si  41-78,  £l  17*17,  Fe  13*05,  Ca  4-47.  ]i[g  3*55,  Sr  019,  ]^ 
1*66,  ^a  0*97,  £[  17-16=100-00,  corresponding  very  well  with  the  composition  of  palagonite  frtm 
other  localities. 

Plaoioglasb.  Breithaupt*s  name  for  the  group  of  tridinic  feldspars,  the  two  prominent  deaT- 
iRe  directions  in  whidi  are  oblique  to  one  another,  vXayrn  signiQ^g  Migue. 

Plombibritb  DaubrSe,  C.  B.,  xlvL  1088,  1858.  Ann.  d.  M.,  Y.  xiiL  244.  (340A.)  A  gelatinom 
substance  which  hardens  in  the  open  air,  formed  from  the  thermal  waters  of  Flombiere*.  It 
becomes,  on  hardeoing,  opaque  snow-white.  It  afforded,  after  drying  at  lOO'^O.,  Si  40*6,  il  1-3, 
Oa  34*1,  ^  2S-2=99-2,  corresponding  to  Ca  Si4-2  d,  a  hydrated  silicate  of  lime. 

Chabazite  and  apophyllite  in  fine  crystals  are  other  results  of  the  action  of  the  waters  of  Plom- 
bi^res  on  the  brick  and  mortar  of  an  old  Koman  aqueduct,  besides  hyalite,  aragonite,  and  perhaps 
80oledte  and  harmotome. 

Ptbtte  (75,  p.  62).  The  pyrite  associated  with  the  niccoliferous  pyrrhotite  of  Inverary,  Soot« 
land,  gave  D.  Forbes  (PhiL  Ma^.,  IV.  xxxv.  178)  8  49-82,  Fe  45*78,  Ni  1*99,  Oo  1*24,  Cu  1-18^ 
insoluble  0-06=99*52 ;  G.=4'93.  Forbes  says  that,  in  the  examination  of  several  hundred 
spedmens  of  pyrite  and  pyrrhotite  fi^m  different  localities,  nidcel  is  rarely  found  in  pyrite,  widhi 
often  present  in  pyrrhotite ;  on  the  contrary,  cobalt  is  rather  common  in  pyrite,  and^  oompared 
frith  nickel,  in  quite,  small  quantity  in  pyrrhotite. 

Ajialyses  of  pyrite  from  different  French  localities  by  G.  M^ne  (C.  'EL,  Ixiv.  870) : 


G. 

S 

Fe 

Si 

Si 

ft 

1.  Chessy  and  St  Bel 

4-6205 

(«466 

39*3 

10-0 

3*8 

0*2=99-8. 

2.  Lavoulte 

4-7712 

(J)  48-7 

42-9 

7*0 

0-8 

01,  Ca  0-8=99-8. 

8   Allevard 

4-7600 

48-5 

42-1 

6*5 

2*0 

0-4=99-5. 

4   Aude 

4*7428 

49-1 

48*5 

6-0 

1-0 

0-2=99-8. 

5.  Elba 

4-8008 

52-2 

43-5 

4-0 

01 

=99-8. 

6.  Conflena 

4*8102 

52*4 

48-1 

8-5 

0-7 

0-2=99-9. 

7.  AUier 

4-8088 

52*7 

44*2 

2-6 

.... 

0-2=»9-C 

8.  Gard 

4-7318 

(1)48-5 

40*6 

8-7 

1-7 

0-8=:99t. 
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Mdae  obsenres  thrt  the  pyrites  of  imaltored  sediinentary  rooks  is  mostly  marvarak 

PTBomULifS  C,  U,  Skepardf  Am.  J.  Set,  II  xrii.  96,  1856,  Min.,  253,  1867.  In  angalsr  graini 
from  ibe  gdd-washings  of  McDowell  Co.,  N.  0.  H.=6'5;  G.=3'87 ;  lustre  resinous ;  color  red- 
dish to  yellowish-brown  and  black ;  subtranslucent  B.B.  inftisible,  but  becomes  black  and  opaque 
(whence  the  name) ;  soluble  in  the  fluxes,  giying  reactions  of  titanic  add  and  iron.  Stated  to  be 
**  essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  gludna,"  and  **may  contain 
drconia  also  " :  but  the  evidenoe  of  such  a  composition  Ib  not  given.  Perhaps  a  variety  of  titan- 
ite. 

Ptbozbnb  (288,  p.  212).  An  analysis  of  malacolite  from  Oefrees  (Fichtelgebirge)  afforded  K. 
Haushofer  (J.  pr.  (2h^  di  36)  Si  5400,  Si  0-68»  te  378,  in  0*27,  Hg  15*31,  Oa  25-4A=99'65. 
G. =3-285. 

For  an  artide  on  the  constitution  of  aluminous  pyroxene  and  amphlbole,  by  Rammelsberg,  see 
Z&,  G.  Ges.,  xix.  496 ;  and  a  word  on  the  formula^  by  the  author,  p.  794. 

Canaaniie  is  a  whitish  pyroxene  rock^  as  stated  on  page  322.  It  was  called  scapolite  rock  by  Hitdi- 
xck  (G.  Bep.  Mass.,  315,  1835,  869,  1841),  and  later  named  Ocmoanite  in  Alger's  Min.,  1844,  after 
an  analysis  (see  below)  by  Sw  L.  Dana.  It  Ib  a  whitish  and  grayishrwhite  rock,  subcrystalline  in 
fracture,  with  EL =6*5  and  G.=8*07,  and  constitutes  ridges  in  the  vidnity  of  Canaan,  Ct  It  is 
overlaia  by  a  dolomite,  aboundkig  in  some  layers  in  crystals  of  whitish  pyroxene,  and  at  the  junc- 
tion is  much  mixed  witu  toe  dolomite.  Dr.  Dana  obtained  in  his  analysis  (Hitchcock's  Bep.,  569, 
1841): 

Si  53-37       Si  10*38      te  4*50      llg  162      Oa  25*80      0  4-00=99*67. 

A  spedmen  has  been  recently  analysed  by  B.  S.  Burton  (priv.  oontrib.),  with  the  following 
results,  showing  that  the  alumina  of  tne  preceding  was  an  error: 

Si  51*80      te  1-60      lifg  16-47       Oa  25-21      0  5*91      fi  0*89=  100*88. 

The  5-91  carbonic  add  corresponds  to  18*41  of  carbonate  of  lime  present  as  impurity,  Whethsi 
the  carbonate  is  a  result  of  alteration  or  not  is  yet  unascertained. 

PTBBHorm  (68,  p.  58).  Analyses  of  nicooliferous  pyrrhotito  teom  Inverary  and  from  the  Orai^ 
muir  mhie,  Scotland,  by  D.  Forbes  (PhiL  Mag.,  lY.  xxxv.  174): 


8 

Fe 

Ki 

Co 

Cu 

InsoL 

1.  Inverary 

87-60 

4997 

11*17 

ir. 

«r. 

0*24,  Mg  0*96=09*84. 

2.  Craigmuir 

87-99 

50*87 

10-01 

1-02 

tr. 

0-38,  AS  0*04=100-31. 

G.  of  1=4*50;  2=4*602.  Forbes  suggesta  that  there  may  be  two  definite  compounds  under 
nioooliferous  pyrrhotite ;  one  with  the  formula  5  (Fe*  8')+Ni  8)  with  10*98  of  nickel,  and  one  15 
(Fb*  S')-rNi  8  with  4*10  nickel,  corresponding,  according  to  him,  with  many  analyses  of  pyrrho- 
tito from  a  wide  range  of  localities. 

QuiJns  (281,  p.  189).    See  TRiDTMm  and  VsnAS  b^ond. 

Rbtdanskitb  JETermafm,  J.  pr.  Ch.,  di  405.  (41 2 A.)  An  earthy  mineral  occurring  in  masses 
which  fall  to  powder  under  slight  pressura  Adheres  to  the  Umgue.  Odor  dirty  grayish-green. 
G.=2-77.    Analysis : 

Si  82-10    Si  8-25      Fe  1215    ^i  18-88    %  11*50    fi  9*50    An,  Bi  ^.    Sand  13-00=99*88. 

Or,  exdudingthe  sand,  ft  86-92,  Si  3*78,  fe  18*97,  JTi  2107,  ttg  18-22,  d  10-92=99-88.  0. 
ratio  for  It,  Si,  H,  8  :  4  :  2,  the  same  as  in  serpentine,  of  which  this  speoles  may  be  considered  a 
Bioooliferous  variety  (see  pi  464). 

BiOBMOHDiTB.  HTPOTHvnoAL  Phobpuatk  The  substance  labeDed  gibbsite  from  Richmond, 
Mass.,  in  which  Hermann  stetes  he  found  37  p.  c  of  phosphoric  add  (see  his  analysis  under  Gibb- 
site^ p.  178)  has  been  named  Richmonditehj  £enngott  (Yiertefjahrschr.  net  Ges.  Zurich,  xi.  225). 

SOHBBLiTB  (614^  p.  605).  Bammelsberg  has  measured  crystals  from  the  Riesengebirge  (Z&  G^ 
xix.  493),  and  deduced  the  same  dimensions  as  those  of  Dauber  given  on  p.  605  (Pogg.,  evil  272)[ 
The  crystals  are  unr'sually  Ane,  some  of  them  being  an  inch  in  length.    Tliey  are  found  at  Kies 
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berg  between  OrMs*Aapa  And  the  Riesenbande,  m  deieribed  bj  Boemer  (ZS.  G^  xr.  e07X  wIh 

also  gives  some  meagnrements  of  the  crystals,  besides  a  partionlar  aoooont  of  tlie  geological  dtm- 
raoter  of  the  region. 

Selbitb.  Luftsaures  Silber  (from  anal  bj  Selb)  Widenmamny  Um^  689,  1*794,  Lenz,  Kin.,  95,  1794 
GrausUber;  Carbonate  of  Silver;  ^^,  Tascb.  Min.,ZL  394, 1817  ;  Selbit  JGTaui,  Handb..  506,  ]  845 
A  grayish  ore,  made  a  carbonate  by  Selb,  its  discoverer,  in  1788,  at  the  mine  Wenzelnear  WoUadi, 
with  the  composition  (Widenmanu,  I  c.,  here  cited  fh>m  LenJ^  I  aX  Carbonic  add  1:S,  ozyd  of  sil- 
ver 72*5,  antimony  16*2,  with  carbonic  acid  and  ozyd  of  copper.  According  to  Walchner  (Uag. 
f.  Phami.,  zxv.  1)  it  is  only  a  mixture ;  and,  according  to  Sandberger  (Jahrb.  Min.  1864^  221),  one 
of  Selb's  original  specimens,  under  the  lens,  proved  to  contain  within  earthy  aigentite,  besides 
dolomite  and  silver,  and  all  parts  afforded  a  sidphur  reaction. 

Del  Rio  described  a  carbonate  of  silver  from  Real  Catoroe,  Mexico,  where  it  is  called  Flaia  AmhI 
(Gilb.  Ana,  Ixxl  IIX  which  also  is  regarded  as  a  mixture. 

Sebpektinb  (411,  p.  464).  An  analysis  of  the  dark  green  noble  serpentine  of  Newborypor^ 
ICass.,  gave  T.  Petersen  (Jahxesb.  1866,  981,  1868)  &  41*76,  Si  ir^  te 406,  ]i|g 41*40.  £[  1340 

=  lt>0-C2.     G.= 2-804. 

SiLiOATB  OF  Yttbia  DcmouT,  Llnstltut,  1868,  78.  H.=:5— 6;  scratches  glass.  Q.=4*891. 
Color  brown.  Probably  a  silicate  of  y  ttria.  B.B.  whitens,  but  infusible.  Kot  soluble  in  nit  of 
phosphorus.    Sulphuric  acid  heated  to  300''0.  decomposes  it,  leaving  a  siliceous  residue. 

From  the  diamond  sands  of  Bahia,  BrasiL 


Tbnohitb  (Melaconite,  178,  p.  l.'J6).    The  Unorile,  or  ozyd  of  oraper  (On  0)  in  i 

folia,  occurring  at  Vesuvius,  possesses,  accordmg  to  Maakelyno  (Rep.  Brit  AssoOi,  1866,  33), 
double  refraction,  and  moreover  is  optically  biaxial  This  author  also  states  chat  tliere  are  two 
equal  cleavages  indined  to  one  another  72**.  As  tiie  names  tenorite  and  melaconite  were  given 
the  same  year,  and  tenorite  was  made  non-isometrio  (hexagonal)  by  its  describer,  it  appears  to  bo 
right  that  tenorite  should  be  sustained  for  the  above  mineral,  and  melaconite  be  left  for  the  isome- 
tric kind,  if  any  such  proves  to  be  a  native  species.  That  there  is  an  isometric  form  of  this  Cu  O 
has  been  announced  by  Becquerel,  as  stated  on  p.  137.  Tenorite  may  have  the  form  and  dimen- 
sions found  by  Jensscdi  in  ciyBtals  of  Cu  0  from  the  hearth  of  a  furnace  (L  c.),  or  those  approxi- 
mately of  brookite ;  and  this  would  place  it  near  brookUe  in  the  system,  under  the  chemical  for-' 
mula  6u  O2  (analogous  to  that  of  brookite).  Having  this  place  in  the  arrangement  it  would  be 
numbered  198B. 

Melaconiie  crystals  from  Cornwall,  collected  by  Mr.  Tailing^  have  been  described  by  Maske* 
lyne  (L  c.)  as  mtmocUnic,  with  the  planes  0,  i-i,  I^  1,  -1,  6-i,  6-«,  and  0  A  i-»=80*  28'.  No 
measured  angles  are  given,  but  only  the  deduced  dimensions.  They  have  basal  cleavage  easy. 
The  crystals  are  often  twins,  and  the  composition-face  in  some  of  them  is  i-i.  H.  a  little  abovo 
4 ;  G.n6'8-2527.    Church  has  ascertained  that  the  crystals  are  essentially  pure  Cu  O. 

It  would  appear,  according  to  these  observations,  that  this  oxyd  of  copper  is  trimorphous ;  and 
there  exists  a  doubt  whether  tenorite  may  not  have  this  oblique  form. 

Tetbadtmite  (31,  p.  30).  F.  A.  G^enth  has  analyzed  tetradyroite  from  Higliland,  Ifontanft  Ter- 
ritory, and  from  the  Phcsnix  mine,  Cabarras  Co.,  N.  C,  as  follows  (Am.  J.  Sad.,  IL  idv.  317): 


Te 

Bi 

8          9e 

Cu 

Quarts. 

1.  Montana 

47-60 

60-43 

0-90 



O-ISslOO-OU 

2.  PhcBuix  mme 

36-28 

57-70 

6-01   FeO'64 

0-41 

=99-94. 

No.  1  gives  the  ratio  of  Bi  and  Te  2  :  3,  like  the  tetradymite  from  Fluvanna  Co.,  Vs.,  and 
Field's  mine,  Qa.  No.  2  contains  a  small  amount  of  pyrite,  leaving  4-40  p.  0.  sulnhnr  combined 
inth  the  bismuth,  and  giving  the  ratio  of  S,  Te,  Bi=l  :  2  03  :  2=Bi'  S*+2  Bi'Te'. 

Tetmbkdiutb  (1 25,  p.  100).    The  following  are  new  analyses : 

1.  Mineral  from  the  Goodwin  mine  near  Presoott,  Arizona,  by  F.  A.  Gtonth  (Am.  J.  ScL,  II.  ^t 
320). 

2.  An  ai^gentiferous  variety  (freiberglte)  from  the  Poxdale  mine,  Isle  of  Man,  by  D.  F^orbei 
(Phil  Mag.,  IV.  xxxiv.  350),  who  calls  it  polyidUe,  though  not  the  true  polytelite  of  Qlocker  (pi 
104).  by  whom  this  name  was  introduced ;  G.=i4'97.  Forbes  mentions  a  similar  rariety  from  ths 
l^adynglwadis  mine  in  N.  Wales. 

3.  Freibergite  from  the  De  8oto  mine,  Star  (Xty,  Nevada,  by  E  a  Bart»n  (Am.  J.  Set,  D.  id? 
B20);  a.=& 
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Sb 

Ab     Oq 

Fe 

Zn 

Ag 

Pb 

1.  AriMOA 

26-97 

24-67 

Ir.    88-16 

I'Oft 

6-28 

3-21 

slOO-29  GentlL 

a.  IdeofMau 

21-48 

24-86 

—    22-62 

4-80 

4-65 

13-57 

1-43,  quarts  0-34=99*14  Forbei 

1.  Nevada 

24-36 

27-36 

—    27-40 

4-27 

231 

14  69 

, inaoL 036= 100 62  Burtc i. 

From  No.  1,  4*22  p.  c.  of  quarts  have  been  deducted. 

TiBMAMKiri  (66,  p.  66).  Analysia  of  this  spedea  from  Charlotte  mine,  at  Clausihal  in  tha 
Uars»  gave  T.  Petersen  (Jahresb.  1866,  919),  after  excluding  ozjd  of  iron  and  gangue,  Se  24*8is 
8  0*20,  Hg  7616,  Pb  012=100"36.    G.=7  16. 

TiTAHiTB  (329,  p.  383).  Hessenber^,  in  No.  8  of  his  Min.  Not  (1868),  describes  and  figures 
C378tala  of  sphene  from  Zillcrthal,  Greiseralp,  St  Maroel  (greenovite),  Santorin. 

In  the  letteriDg  on  the  figures,  pp.  383,  884,  and  in  the  aooompaoying  text,  the  minus  sjmbols 
should  properly  (according  to  the  principle  on  pu  zzvii)  bo  j>/u5,  aod  the  reverse. 

Tbiohitb,  BiLOini&  The  name  Triehite  (from  O01J,  hair)  is  applied  bjr  Zirkel  (ZS.  G.,  six.  744^ 
186/)  to  mioroscopic  capillary  forma^  often  curved,  bent,  or  zigzag,  sometimes  stellatelj  aggregated, 
opaque  and  black  or  reddish-brown,  of  undetermined  nature,  which  he  detected  in  some  kinds  of 
glassy  or  semi-giassj  volcanic  rocks ;  and  BelonUe  (ib.,  738)  to  microscopic  acicular  crystals  (whence 
the  name,  from  HtM^tij  a  ngedle)^  colorless  and  transparent  The  trichite,  he  states,  is  not  pyrox** 
ene  or  hornblende ;  the  beloDite  may  be  a  feldspar. 

Tridthitb  Vam  Balhf  Yorgetr.  Ch.  Qes.  Bonn,  March  7,  1866,  pub.  in  1868  (copy  reo'd  from  ▼. 
B.,  May  8,  1868).  (231  A.)  Besides  the  two  well-known  forms  of  sihca,  quartz  and  opal,  and  the 
two  problematical  forms  described  by  Jenzsch  (pp^  201,  and  below),  another  is  announced  by  7 
Bath  under  the  above  name. 

Tridymite  occurs  in  small  hexagonal  tables,  colorless  and  transpareot,  which  ore  usually  com- 
pound, and  mostly  of  three  individuals.  It  has  G.=2'2— 2*8,  or  the  low  specific  gravity  of  op^\ 
instead  of  that  of  ordinary  quartz.  Vom  Rath  alludes  to  the  possibility  of  its  being  a  pseudo^ 
morph  of  some  unknowu  mineral,  but  observes  that  it  has  the  double  refractioo  nf  a  substance 
optically  uniuxiaL  It  occurs  In  druses  m  a  volcanic  porphyry,  from  Gerro  Si  Cristoval,  near 
f^huchap  Mexico,  along  with  crystals  of  hematite  and  needles  of  a  gold-lustred  hornblende 
Named  in  allusion  to  its  compound  forms  of  three  individuals,  or  trins^  from  rpUvfrn* 

URANOPBA.NB  WOfsky,  ZS.  G.,  V.  427,  1868,  xL  884.  (376B?)  Orthorhombic,  /A  /r^ue"*  {h>m 
/A»-i=lu7'';  a  macrodome  of  about  90**.  Crystals  microscopic  acicular  six-sided  prisms  in 
druses,  containing  also  sometimes  crystals  of  torbernite.  Color  of  isolated  crystals  honey-yellow, 
of  masses  leek-green,  sometimes  blackish-green  from  mixture  with  uraninite.  Optically  ortho- 
rhombui  11.  below  3.  G.=2*6— 2*8;  2*78  of  a  specimen  not  wholly  pure.  Lustre  of  face  iH 
pearly,  elsewhere  vitreous. 

Analys.8  by  Grundmann  (ZS.  G^  xL  890) : 

Si      Xl       9      4g     Ca     &      P        a      Bi      Sb     Te     Fe     Pb     Cu     Ag     8 
L.     16-81   6*tf6  49*84   1-36  4  68   1-71   0'12   14*11   1*78   1*46  0*48  0*67  0-29  0*21  Oil   1*66= 

99*74. 
2.     1119   2-80  64-23   1-19   8-68   0-80  0*06   12-19   1-77   1-86  0*22  0-89  0*38  6-24    ?      3-96= 

100-34. 

Separating  the  sulphids  as  impurities  firom  Na  I,  Websky  deduces  the  0.  ratio  for  ft,  fi,  Si, 
£[=1 :  6  :  4 :  6,  making  it  hence,  if  the  water  be  taken  as  accessory,  a  J-subsilicate ;  whence  the 
formula  (i  ]Ct'+i  H)Si+3fi.  The  specimen  for  the  second  analysis  contained  some  uraninita 
Found  in  granite,  at  Kupferberg  in  Silesia. 

Valaftb.  VAlait  W.  Hdmhadcer,  Jahrb.  G.  Reichs,  xvil  210,  1867.  Crystallized.  Partly  io 
small  hexagonal  tables,  but  forms  not  distinct  Also  massiva  H.  below  1*6.  Lustre  shining. 
Color  pitch-black.  Streak  black.  Odor  aromatio  when  rubbed  between  the  fingers.  Fracture 
onevou. 

Belongs  among  the  resins,  but  composition  undetermined.  B.B.  swells  to  more  than  10  timos 
its  former  bulk,  and  becomes  a  light,  porous  mass,  which  in  a  higher  heat  is  reduced  to  a  grayish 
■sh. 

Occurs  in  thin  crusts  on  dolomite  and  caldte,  or  in  druses  of  small  crystals,  in  the  Rossitz-Oslai 
waoer  Coal  formation,  MoraTia.    It  is  associated  with  hatchettite,  and  the  same  be  1  affords  1 
mineral  oU. 
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YasTAK  JenMch,  Pogg.,  cr.  320,  1868.  Qnartz  nnder  a  tridinic  form,  according  to  Jenzach^ 
observations.  The  angles  are  stated  to  be  only  approzimatiye.  Two  of  them,  95^^  and  ISS**,  aie 
very  near  B^  R  and  Ba^R  in  ordinary  quartz;  G-.=2'65— 2*66,  as  in  quartz.  The  obscrra- 
tions  need  conJQrmation.  The  crjstals  here  referred  oocur  mostlj  in  melaphTrei  and  the  localitiea 
mentioned  are  mainly  in  Saxony  and  the  Thuringer  Wald. 

VoLOKBiTB  (229,  p.  188).  The  name  VolfferUe  was  given  by  the  author  (Hin.,  142,  1854)  tc 
Yolger'B  mineral,  for  whidi  Tolger  wrote  the  formula  adopted  as  that  of  the  species  on  p.  188 
The  Afirican  mineral  analysed  by  Oumenge,  which  is  referied  on  the  same  page  to  Volfi^eritQ, 
although  of  somewhat  doubtftil  composition,  is  the  Ckmengite  of  Kenngott  (Min.,  29,  1853)l 

Wasitb  J.  F.  Bohr,  Pogg.,  cziz.  572,  1863.  A  mineral  resembling  allanite,  of  a  browniah-bladc 
color,  but  yellowish-brown  in  thin  splinters  and  powder,  with  traces  of  cleavage  in  one  directioD. 
According  to  a  qnalitative  examination  by  Bahr,  it  contains  silica,  alumina,  yttria,  sesquioxyd  of 
iron,  cerium,  didymium,  calcium,  manganese,  lime,  alkali,  a  trace  of  uranium,  without  glncma, 
together  with  the  oxyd  of  a  new  metal  he  named  waaitmi  (after  the  royal  fkmily  of  Wasa,  Sweden). 
In  a  later  paper  (Ann.  Gh.  Fharm.,  cxxxti.  127),  Bahr  makes  this  oxyd  thoria.  Nicklds  had  sug^ 
gested  previously  that  it  might  be  impure  cerium. 

From  Bdnsholm,  an  island  near  Stodcholm.    The  relations  of  the  mineral  remain  doubtAiL 

Wbbnsbite  (299,  p.  320).  The  pink  scapolite  of  Bolton,  Mass.,  yielded  T.  Petersen  (Jahrarix 
1866,  928,  1868)  Si  48-34,  &  29*09,  Ca  15*40,  ]Sra»  with  a  littie  &  [6-65],  '&.  0*^2=^100.  a.= 
2-7 19.    The  analysis  agrees  very  dosely  with  that  by  Wdff  (pi  320). 

W5RLBBITB  (266,  p.  261).  Acoording  to  new  optical  investigations  by  Desdoizoanx  (Llnstita^ 
'.868,  85X  wohlerite  crystals  are  monodinlc  instead  of  orthorhombia 

ZoiBiTE  (280.  p.  290).  Bamour  (O.B.,  IxilL  1038)  found  on  analysis  of  an  andent  stone  implement 
from  Neuchatel  a  composition  oorrespondmg  to  that  of  sausauriiBj  Si  60*69,  sStl  25-65,  Fe  2*60,  ttg 
6-76.  Ca  10-61,  ]ffa  4*64,  ign.  0-30=100-15.     G.=3*20-3-43. 

A  zoisite  from  Pinzgau  has  part  of  the  alumina  replaced  by  oxyd  of  dirome,  according  to  F. 
Sandbei^r  (Jahrb.  Ifin.  1867  884),  A  dirome  zoisitd  has  also  been  mentioned  by  Br^tiiaapt  at 
oooorring  in  Salsbmg. 


Digitized  by 


Google 


GENERAL  INDEX. 


A^bLdiHe,  b70. 

Abnunie,  418. 

Acadialite,  434. 

Aoanthlte,  51. 

Aoerdeiie,  171. 

AchatOB,  194. 

Acbirite,  401. 

Achmatite,  281. 

Ac^mit,  224. 

Achroite,  865. 

Achtaragdite,  478. 

Adcular  Bismuth,  100. 

Acicolite,  100. 

Acmite,  224. 

Actinolite,  Actinote,  282. 

Adamantine  spar,  188. 

Adamas,  21, 188. 

Adamine,  Adamite,  665. 

Adamsite,  309. 

AdelphoUte,  525 ;  276. 

Adiiiole,  H49. 

Adularia,  852. 

^Bdelforsite,  212,  400. 

^delito,  410. 

ifigirinoj  ^Egjiite,  223. 

iEnigmatite,  285. 

^Eremite,  94. 

Aes  CTprium,  14. 

iEschynite,  622,  793. 

Aftonite,  104. 

AgalmatoUte,  480 ;  452, 454^  483. 

Agaphite,  580. 

Agaric  mineral,  680. 

Agate,  194. 

Agnesite,  793. 

Apstito,  530. 

Aigue-marine,  246. 

Aikinite,  100. 

AinaUte,  169. 

Akanthit,  61. 

Akantioone,  281, 

Akmit,  224. 

AkoQtit,  78. 

Alabandin,  Alabandite,  46. 

Alabaster,  687. 

AlaUte,  214. 

Alaun,  651. 

Alannstein,  668,  659. 

Albertite,  768. 

Albin,  415. 

«Llhite^348;  3S4. 


Alexandrite,  165. 
Algerite,  328. 
Algodonite,  37. 
Alipite,  404. 
Alisonite,  84. 
Alizite,  V.  Alipite,  404. 
Allagite,  227. 
Allanite,  285. 
Allemontite,  18. 
Allochroite,  268. 
AUodasite,  81. 
Allogonite,  546. 
Allomorphite,  616. 
Allopalladinmf  12. 
Allophane,  419. 
Alluaudite,  542. 
Almandin,  Almandite,  267. 
Alstonite,  698. 
Altaite,  44,  793. 
Alum,  Native,  651,  652. 

Ammonia,  651. 

Feather,  664. 

Iron,  654. 

Magnesia,  Manganese,  So- 
da, 653. 
Alumian,  631. 
Alumina,  137. 

Fluate,  126. 

Fluosilicate,  376. 

Hydrate,  168. 

Hydro-Sulphate,  658.     • 

Mellate,  750. 

Phosphates.  676,  687. 

Sulphate,   631,   649,   668, 
662. 
Alumma  and  Lime  Phosphate, 
687. 

Oarbonate,  709. 
Alumine  fluatee  alcaline,  126. 

phosphat^e,  575,  587. 

6ulfat6e,    631,    649,    668, 
662. 
Aluminllite,  658. 
Aluminite,  658. 
Aluminum,  Unorid,  126. 
Alumocaldte,  199. 
Alumstone,  658. 
Alun,  651. 
Alunite.  658. 
Alunogen,  649. 
Alnrgite^  764. 


Alvite,  611. 
Amalgam,  Nati?«^  If. 

Gold,  14. 
Amausite,  851. 
Amazonstcme,  865. 
Amber,  740. 
Amblygonite,  546. 
Ambrite,  741. 
Amethyst^  193. 

Oriental,  138. 
Amiant,  234,  465. 
Amianthoide,  234. 
Amianthoide  magnesite,  176. 
Amianthus,  234,  466. 
Ammiolite,  547. 
Ammoualun,  651. 
Ammonia  alum,  661. 
Ammonia,  Bicarbonate,  706i. 

Muriate,  114. 

Phosphate,  561. 

Sulphate,  636. 
Ammonia  and  Soda,  Phosphitf  < 

551. 
Amoibite,  72. 
Amphibole,  232,  798. 
AmphiboUte,  235,  348. 
Amphig^ne,  384. 
Amphigenyte,  336. 
Amphilogite,  311. 
Amphithalite,  587. 
Amphodelite,  337. 
Anagenite,  v.  Chrome  OQhre. 
Analdte,  Analdme,  432. 
Analdme  camea,  317. 
Analzim,  482. 
Anatase,  161. 
Anauxite,  458. 
Andalusite,  871,  794. 
Andesine,  Andeslte^  844 
Andesyte,  845. 
Andradite,  268. 
Andreaflbergolite^  489. 
Andreolite,  439. 
Anglarite,  566. 
Anglesite,.  622. 
Anglesite,  Gupreooa  66S, 
Anhydrite,  621. 
Ankerite,  685. 
Annaborgite,  560). 
Annite,  808. 
Annivite^  IDS. 
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Anorthite,  887,  794. 
Antholite,  284;  230,231. 
AnthopfaylUte,  231 ;  20a. 

Hydrous,  242. 
AnthoBiderite,  407. 
Anthradte.  764. 
AnthriKymite,  677. 
Anthraa>xeii|  745,  746. 
Anthncjxttoite,  746w 
Anthrax,  188,  147. 
Anttedrile,  417. 
Antigorite,  466. 
Autimoine  nati(  13. 

oxid^  184. 

oxide  Bolftif^,  18a 

flulfiir^  29. 

Bolfur^  nickelifb^  73. 

sulfur^    plombcKniprlfdro, 
96. 
Antimon,  Oediegen,  18. 
AnttmoD-arsen,  18. 
Antimonate  of  Lead,  691. 
Antimonbleispath,  591. 
AntimonbleDde,  186. 
Antlmonbluthe,  184. 
Antimonfahlera,  100. 
Antimongianz,  90. 
Antimooite  of  quickdlTer,  547. 
Antimoaial  arsenio^  18. 

copper,  85. 

copp<)r  glAooe^  96. 

nickel,  61. 

ochre,  187,  188. 

silver,  85. 
AntiiDonite,  29. 
Antimonkapferglan2^  96. 
Antimonnickel,  61. 
AntimoDnickelglaziz,  78. 
AntimoDOcher,  lb 7. 
Antimonophyllite,  185. 
Andmonoxyd,  184. 
Antimonsaurea  bleiozyd,  59  L 
AntunonBilber,  85. 
AntimonailberbleDde,  94* 
Antimony,  NatLye,  18. 

Arsenical,  18. 

Gray,  29;  90. 

Oxyd,  184. 

Plumose  ore  o(  91. 

Red,  18ri. 

Sulphid,  Sulphuret,  29. 

White,  184. 
Antimony  blende,  184 

bloom,  184. 

glance,  29. 

ochre,  187,  ISa 
Antosonite,  124. 
Antrimolite,  480. 
ApateUte,  657. 
Apatite,  530. 

Aphan&e,  Aphanestte^  570. 
Aphanyte,  240. 
Apher^se,  568. 
Aphrite,  AphriEite,  365,  678. 
^hrodite,  467. 


Aphroselenon,  640. 
Aphrofiiderite,  502. 
Aphthalofle,  Aphthitalite,  615. 
Apbthonite,  104. 
Apjohnite,  658. 
Aplome,  268. 
Apophyllite,  415. 
Apyrite,  365. 
Aquamarine,  245 ;  630. 
Aneoxene,  609. 
Aragonite,  694. 
Aragonspath,  694. 
Arcanite,  615. 
Arcticite,  819. 
Arendallte,  281. 
Arfredsonite,  243. 
Argent  antimonial,  35. 

antimoni^  sulAird,  94 ;  93. 

bromur^  115. 

com^,  115. 

fragile)  106. 

gris  antimonial,  93. 

iodur^,  117. 

molybdique,  32. 

muriate,  115. 

natif,  9. 

noir,  106. 

s^^niure,  39. 

sulfur^,  88. 

Bulftir^  flexible,  55. 

sulfur^  Itagile,  106. 

sulfur^  antimonifdre  et  cn- 
prif^re,  93. 
Argentine,  67 & 
Argentite,  38. 
Argentopyrite,  39. 
Argillyte,  359. 
Argyrit,  88. 
Argyroceratite^  115. 
Argyrose,  38. 
-A^Tgyrythrose,  94 
Aricite,  418. 
Arkaosite,  164. 
Arksutlte,  128. 
Arjnenian  whetstone,  138. 
Arquerite,  14. 
Arragonite,  694. 
Arsenate  of  lime,  564. 
Arseneisen,  76,  77. 
Arseneisensintor,  589. 
Arsenglaoz,  18. 
Arsenic,  Antimonial,  18. 

Katiye,  17. 

jaune,  27. 

oxydd,  188. 

rouge,  26. 

sulfur^,  27. 

Sulphid,  26,  27. 

White,  188. 
Arsenical  antimony,  18. 

bismuth,  18. 
Arsenidte,  554. 
Axsenlgeeilure^  183. 
Arsenikalkies,  76. 
ArsenikaDtimon,  18. 


Arsenlkblefspath,  «.  IGmetfla 
Arsenikbluthe,  183,  654 
Arsenikeisen,  76. 
Arsem'kalfahlerz,  104 
Arsenikglans,  18. 
Arsenikkalk,  183. 
Arscnikkies,  76,  78. 
Arsenikkobaltkies,  71. 
Arseoikkupfer,  86. 
Arsenikmangan,  6L 
Arseniknickel,  60,  70. 
Arsennickelglanz,  72. 
Arseniksaures  Eupfererr,  564. 
Arseniksilber,  85. 
Arseniksilberblende,  96. 
Arsenik-sinter,  574. 
Arsenikspiessglflnz,  18. 
Arsenikwismuth,  18,  391. 
Arseniosiderite,  584. 
Arsenite,  188. 
Arsenocrocito,  584. 
Arsenomelan,  87,  92. 
Amenolite,  183. 
Arsenopyrite^  76,  794. 
Arsenosiderite,  76. 
Arsenous  acid,  183. 
Asbefenite,  234 
Asbestus,  234;  216. 

Blue,  243. 
Asbolan,  Asbolite,  18U 
Asparagus-stone,  530l 
Aspasiolite,  485 ;  301. 
Asperolite,  402. 
Asphaltdne,  729,  761. 
Asphaltum,  75 U 
Aspidelite,  383. 
Asteria,  138. 
Astrakanito,  643. 
AstrophyUite,  808. 
Ataoamite,  121,  794 
Atelesite,  392. 
Atlasen,  713. 
Atlasite,  716. 
Atheriastite,  323. 
Atramenstein,  646. 
Atramentum,  645. 
Attacolite,  580. 
Auerbadiite,  275» 
Augelite,  580. 
Augite,  216. 
Auina,  332. 
Auralit,  485. 
Aurichaldte^  712. 
Auriferous  pyrites,  6b 
Auripigmentum,  27. 
Aurotcdlurite,  81. 
Aurum  c^phicam,  81. 

paradoxum,  19. 
AutomoHte,  149. 
Autunite,  686. 
Arenturine,  qnsrti,  198. 

feldspar,  385,  348,  36ft 
Azinite,  297. 
Asorita,  761. 
Aiare  spar,  or  stone^  5T1 
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A2arite,715;  672. 

Babing:toDite,  227,  794 
Bagraticnite,  286. 
Bnierine,  616. 
BaikaUte,  216. 
Baikerinite.  747. 
Baikeiite,  733. 
Balasnibj,  147. 
BaUesteroBite,  68. 
Baitimorlte,  603 ;  466. 
Bamlite,  378. 
Bardiglione,  621. 
Barilla  do  oobre,  16. 
Barahardtite,  «7,  794. 
Baralite,  v.  Bavalite. 
Borite,  616. 
Barolite,  697. 
Baroaelenice,  616. 
Barrandite,  674 ;  684. 
Barsowitei  340. 
BarytocaleBtiD,  616. 
Baiystrontianite,  699. 
Baijta,  Carbonate,  697. 

Garb,  of  lime  aod,  698. 

Sulphate,  616. 

tSulphato-carb.,  698. 
Baiyt,  Barytea,  616. 
Barjtite,  Baiytlne,  616, 
Baryt-Karmotome,  439. 
Ba^tocaldte,  701 :  698. 
Barytocelestite,  620;  617. 
BarytophylUt,  504. 
Basalt,  343. 
Basaltine,  216. 
Basanite,  195. 
Basanomelan,  143. 
BasioeriDe,  126. 
Bastite,469;  209. 
Bastonlte,  308. 
BathviUite,  742. 
Batrachite,  266. 
Baadisserite,  686. 
Baulite,  359. 
Baozite,  174. 
Bavalite,  796. 
Bayldonite,  565. 
Beaumontite,  444. 
Beaazite,  174. 
Bechilite,  597. 
Bcckite,  196. 
Beilstein,  233. 
Beinbredi,  v.  Tofk. 
Bell-metal  Ore,  68. 
Belonit,  100,  805. 
Benzole,  737. 
Beraunite,  658. 
Berengelite,  753. 
Berg-butter,  656. 
Berg-crystal,  •.  Qaflrt& 
Bergholz,  406. 
Bergmannite,  426. 
Borgmehl,  680. 
Berormilcb,  68a 
Bergdl,7SS. 


Bergpedb,  741,  761« 
Berggriin,  718. 
Bei^^lz,  112. 
Bergseife,  476. 
Bergtheer,  751. 
Berliuite,  671. 
Bernstein,  740,  741. 
Beiy],  245,  794. 
Berthierine,  511. 
Berthierite,  86. 
Benelianite,  46,  795. 
Benemte,544. 
Benelin6,46;862. 
Berzelite,  120. 
Beudantite,  589. 
Beune  de  Montague,  656. 
Beustite,  281. 
Biebcrite,  647. 
Biharite,  483. 
Bildstein,  480. 
BimBRtein,  v,  Pumioe,  359. 
Biudheimite,  691. 
Binnite,  90 ;  87. 
Biotine,  837. 
Biotite,  304. 
Bismite,  186. 
Bismuth,  19. 

Adcular,  100. 

Carbonate,  7 1 6. 

Cupreous,  86,  98, 100. 

Native,  19. 

Oxyd,  186. 

SiUcate,  391. 

RulfUr^  plombo-argentifdre^ 
36. 

8u1to6    plombo-caprifdre, 
100. 

Sulphuret  30. 

Telluric,  30,  31. 
Bismutb-glance,  80. 

blende,  391. 

nickel,  47. 

ochre,  185. 

silver,  36. 
Bismuthaurite,  796, 
Bismuthine,  30. 
Bismuthioite,  80. 
Bismutholamprito,  80. 
Biamutite,  716. 
Bitterkalk,  692. 
Bitteraalz,  644. 
Bitter  spar,  682. 
Bitterspath,  682. 
Bitterstein,  290. 
Bitume  liquide,  723. 

gtutineux,  728. 
Bitumen,  751. 

Elastic,  734. 
Bituminoaes  holz,  766. 
Bituminous  coal,  764 
Black  copper,  186 ;  181. 

hematite,  180. 

mangancMQ,  163. 

sUver,  I06w 

lead,  24. 


t  Black  Jack,  48. 
Blakeite,  652. 
Blattererz,  82. 
Blaiterkies,  v.  M.  joaaitc 
BlAttertellur,  82. 
Blatterzeolith,  444. 
Blaubleierz,  40.  ^ 
Blaueisenerz,  566. 
Blaueiaenstein,  243. 
Blauspatb,  572. 
Blei-aluminat,  577. 
Blei,  Qediegen,  17. 
Bleichromat,  629. 
Bleifahlerz,  v.  Boumonite 
Bleigeib,  v.  Wulfenita 
Bleiglanz,  4a 
Bleiglaa,  622. 
BleigUtte,  1S6. 
Bleigummi,  577. 
Bleilasur,  668. 
Bleihornerz,  703. 
Bleimolybdat,  607. 
Bleinidre,  591. 
Bleinierite,  591. 
Bleioxyd,  186. 
Bleiecheelat,  606. 
Bleischimmer,  91. 
BleUuIphotricarbonat,  624 
Bleischweif,  40. 
Blei  vitriol,  622. 
Blende,  48. 
Blodite,  648. 
Bloodstone,  194 
Blue  asbestus,  243. 

feldspar,  672. 

iron  earth,  666. 

John,  128. 

malachite,  715. 

spar,  572. 

vitriol,  64a 
Blumenbachite,  46. 
Blumite,  604 
Blutstein,  140. 
Bobierrite,  796. 
Bodenite,  289. 
Bohnerz,  172. 
Bog-butter,  747. 
Bog-iron  ore,  172,  178. 

manganese,  181. 
Bole,  Bolus,  476. 
Bolivianite,  109. 
Bolognian  spar,  616. 
Bolopherit,  215, 
Boltonite,  255. 
Bonsdorfflte,  485 ;  SOL 
Boracic  acid,  594 
Boracite,  595. 
Borax,  597. 
Borazit^  595. 
Bordite,  898. 
Borickite,  588. 
Boric  acid,  594 
Bomine,  30. 
Bcunite,  44 
Bdmstein,  •.  Bemftcia. 
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Borocaldte,  599. 
Boronatrocalcit,  508. 
Borosilicate  of  lime,  380. 
BoBJemanite,  654. 
BotaUackite,  121. 
Botrjogen,  657. 
Botryolite,  386L 
Botryt,  657. 
Buulangerite,  99|  796 
Bourbouiite,  800. 
Bournonite,  96;  373. 
BoiirDODit-nickelglaoz,  74. 
Bousslngaultite,  635. 
Bowenite,  465. 
Bragite,  525 ;  276. 
Branchite,  736. 
Branderz,  v.  Idrialite. 
Brandisite,  508. 
Braunbleierz,  535;  610. 
Braunbleioxjd,  167. 
Brauneiseustein,  172. 
BrauDite,  168. 
Braunkoble,  755. 
Brauiispatb,  682. 
Braunsteio,  162. 

Piemontiscber,  285. 

Grauer,  165. 

ScbwarsEer,  163. 
Braansteiokies,  46. 
Braunsteinkiesel,  268. 
Bredbergite,  270. 
Breislakite,  216. 
Breitbauptite,  61 ;  83 
BreuDoerite,  686. 
Brevicite,  426. 
Brewsterite,  445. 
Brewstoline,  761. 
Brewsterlinite,  761. 
Brittle  silver  ore,  106. 
Brocatello,  678. 
Brocbantite,  664^  796. 
BromargTrite,  116. 
Bromic  silver,  116. 
Bromite,  116. 
Bromlite,  698. 
Bromsilber,  lid. 
Bromyrite.  116. 
Brogniardite,  90. 
Brogniartin,  627. 
Brongnartine,  664. 
BroDzite,  208;  215,  608. 
Brookite,  164. 
Broeite,  Broflsite,  682. 
Brown  ooal,  755. 

iitm  ore,  169. 

bematite,  169. 

oobre,  169. 

epar,  682 ;  686^  68& 
BrQcknerellifee,  748. 
Bnicite,  175;  368. 
Brusbite,  552. 
Buoaramangite,  741. 
Buobolzite.  373. 
Backlandito,  285. 
Buhntone,  196. 


BaaMnite,  134. 

Bantbleierz,  536. 
Buntkapfererz,  44. 
Buratite,  712. 
Bustamite,  225. 
Buttermilcberz,  115. 
Butyrellite,  747. 
Butyrite,  747. 
Byasolite,  234. 
Bytownite,  340. 

Oabode,  see  Hjdr.  Phoephate 

of  Alumina  and  Lime,  587. 
Oabrerite,  561. 
GacholoDg,  199. 
Oaoozenite,  Gaooxene,  584. 
Cadmia,  407. 

Cadmium,  Sulphuret  o(  59. 
Cadmium-blende,  59. 
Cairngorm  atone,  193. 
Calaite,  580. 
GaUmine,407;  692,711. 

Electric,  407. 

Green,  713. 
Calamite,  233. 
Calaverite,  795. 
Calcareobarite,  617. 
Calcareous  spar,  670. 

tufa,  680. 
Oaloedoine,  194. 
Calcimangite,  678. 
Calcinitre,  593. 
Caldocelestite,  620. 
Calcioferrite,  578. 
Calcite,  670,  795. 
Calo-sinter,  680. 
Caloouranite,  586. 
Calderite,  269. 
Caledonite,  625. 
Calk,  616. 
Callainite,  572. 
Callais,  580. 
Calomel,  111. 
Calstronbarite,  616. 
CalyptoHte,  273. 
Campylite,  537. 
Canaanite,  220,  323,  808. 
Canorinite^  329. 
Candite,  147. 
CanebUtein,  266. 
Cannel  Coal,  756. 
Cantonite,  88,  84. 
Caoutcbouc^  Mineral,  734. 
Capillary  pyrites,  53. 
Capillose,  56. 
Capnite,  693. 
Caporoianite,  899. 
Carboo^rine,  700. 
Carbonado,  22. 
Carbon  diamantalre,  22. 
Carbunculns,  138,  147,  265. 
Carchedonius,  265. 
Carintbine  235. 
Cannenite,  52. 
Oarminite,  546. 


Obrmiiispatii,  64ft. 

Camallifee,  118. 

Caniat,474. 

CarLatite,  344. 

Camelian,  194. 

Carolatbine,  420. 

CarpboUte,  419. 

Cerphosiderite^  661. 

Carpbostilbite,  424. 

Carrara  Marble^  68a 

CarroUite,  69. 

CasBuute,  856. 

Cassiterite^  157,  796L 

CassiterotantaUte,  514^ 

Castehiaudite,  528. 

CasteUite,  386. 

CastUIite,  46. 

Castor,  229. 

Catapleiite,  401. 

Cata8piUte,483;  30L 

Catilinite,  796. 

Oat's-eye,  193;  640. 

CaTolinite,  327. 

Cawk,  616. 

Celadonite,  463. 

Celestite,  Celcstine^  619;  «tt 

Celestobarite,  617. 

Centrallassite,  796. 

Oerargyrite,  114. 

Cerasine,  Cerasite,  120,  70S. 

Cerine,  285. 

Ccrimte,  446,  796. 

Cerinstein,  413. 

Cerite,  418. 

Cerium,  Carbonate^  709. 

Fluorid,  126. 

Silicate,  413. 
OeroUte,  470. 

Gerozydulkoblensaiires,  70iL 
Cemssite,  Ceruse,  700. 
Cervantite,  187. 
Ceylanite,  Ceylonite,  14t. 
Gbabazite,  Cbabasie,  484. 
Chalcanthite,  648 ;  646. 
Chalcanthum,  645. 
Cbaloedony,  194. 
ObalchibuitL  293. 
Ofaaldtes,  646. 
Cbaloodto,  62. 
Cbaloodtte,  46a 
ChalooUte,  585;  68a 
Chalcophadtd,  667. 
Chalcopbyllite^  671, 
Cbaloopyrite,  65. 
Chaloosine,  52. 
Cbalooetibite,  86. 
Chalcotrichifte,  133. 
Cbalilite,  424. 
Chalk,  679. 
ChalkodderUt  633. 
ChaDcoBin,  63. 
Obalybite,  68a 
Obamasite^  la 
Obamoisite,  611. 
GhanaroiUite^  3a 
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Ohathamite,  70. 
Gbauz  arseniatde,  644. 

boratee  sKiceiue,  380. 

carbonate,  670,  682. 

floats,  128. 

phoephatee,  530. 

sulfate  62  L;  637. 
Chelmsfordite,  319. 
Gheneyizlte,  588. 
QhenocoproIitOi  798. 
Cherokine,  535. 
Chert,  195. 
Gbesterlite,  352. 
GheBSj  copper,  715. 
ObesiQrlite,  715. 
Ohiastolite,  871. 
Ghildrenite,  579. 
ChUeite,  612;  169. 
Cbflenite,  36. 
Chiltonite,  v.  PrelmlteL 
Chimborazite,  684. 
Ohiolite,  12a 
Ohiviatite,  86. 
Ghladnite,  208. 
GhloBQthite,  70. 
Chlor-apatito,  531. 
GhlorastroUte,  412. 
Chlorite,  497. 

fermgiDOiue^  487. 
Chloritoid,  504. 
Chloritspath,  504. 
Chlorkalium,  III. 
Chlormerkur,  HI. 
Chloromelan,  603. 
Chloropal,  461. 
Chlorophseite,  510. 
Chlorophane,  123. 
Chlorophanerit,  462. 
ChlorophyOite,  801,  486. 
Chlorospinel,  147. 
Chlorqueoksilber,  111. 
Chlorsilber,  115. 
Chlorspath,  120. 
Chodnefflte,  128. 
Chondrarsenite,  562. 
Chondrodite,  863. 
Chonicrite,  494. 
Chrismatme,  Chriflmatite,  728. 
Chriatiaiiite,  337,  438. 
Christophite,  48. 
Chrombleispafh,  629. 
Chromchlority  495. 
ChromeiaeiiateiB,  158. 
Chrome  ochre,  510. 
ChromgUmmer,  309. 
Chromic  iron,  163. 
Chromite,  153. 
Chromoferrite,  168. 
ChromphosphorlnipferlieiBpath 

631. 
Chryolith,  126. 
Chiyaoberyl,  165,  796. 
ChiyKocolla.  402;  597,  718. 
OhiynoUto,  256;  272,  867,  376, 
630^796. 


Chryaolite,  Titaniferoua,  265. 

White,  255. 

Iron,  258. 

Iron-manganese,  259. 
Chr^^phane,  508. 
ChrTBoprase,  194^  246. 
Chrysoprase  earth.  510. 
Chrysotile,  465. 
Churchite,  555. 
Chusite,  258. 
Cimolite,  457. 
Cinnabar,  55. 
Cinnamon-stone^  266. 
Cipolino,  678. 
Cirrolitc,  679. 
Claudetite,  796. 
Clansthalite,  42,  796. 
Clay,  473,  etc. 
Clajite,  108. 
Cleavelandite,  348. 
Cleiophane,  48. 
Clingmanite,  606. 
Clinkstone,  359. 
Clinoclase,  Clinoclasite,  670. 
€linoohlore,497;  504. 
Clino«drit,  101. 
Clintonite,  508. 
Cluthalite,  433. 
Coal,  Mineral,  768. 

Boghead,  742,  765. 

Brown,  765. 

Cannel,  755. 
Cobalt,  Arsenate  of,  668. 

Arsenical,  68,  70. 

Black,  181. 

Carbonate,  711. 

Earthy,  181. 

Glance,  71. 

Gray,  70. 

gris,  70. 

ochre,  568. 

ozidd  noir,  18L 

Red,  658. 

Sulphate,  647. 

Sulphuret,  47,  68. 

WMte,  70,  71. 
Cobalt  bloom,  568. 
Cobalt  glanoe^  71. 
Cobaltine,  Cobaltite,  71. 
Cobalt-mica,  558. 
Cobalt  pyrites,  68. 
Cobalt  yitriol,  647. 
Cocdnite,  117. 
CooooUte,  214. 
Coke,  754. 
Colestin,  619. 
Collyrite,  420 ;  476. 
Collyrinm,  478. 
Colophonite,  268. 
Colnmbite,  516. 
Comptonite,  424^ 
Conarite,  406. 
Condrodite,  868. 
Condurrite.  36,  797. 
Confolensite,  469. 


ConiduOdte,  666. 
Conite,  682. 
Connarite, 
Connellite,  627. 
Cookeite.  489. 
Copal,  Copalite,  739. 
Copiapite,  655;  666. 
Copper,  14. 

Antimonial,  86. 

Arsenate,  562,  564,  56T. 

Arsenical,  36,  37. 

Black,  136. 

Blue,  65,  715. 

Carbonate,  718,  716. 

Cblorid,  121,  122. 

Cbromate,  630. 

Emerald,  401. 

Gray,  101. 

Indigo,  83. 

Munate,  121. 

Oxyoblorid,  121,  122. 

Oxyd,  133,  186. 

Phosphate,  563,  568. 

Purple,  44. 

Pynious,  65. 

Red,  133. 

Selenid,  46. 

Silicate,  401,  402. 

Sulphate,  648. 

Su)phato>oblorid,  627. 

Sulphuret,  52;  44,  65,  83. 

Vanadate,  611. 

Variegated,  44. 

Vitreous,  52. 
Copper  and  lead,  Selenid  oC  4S 
Copper  froth,  v.  Tyrolite. 
Copper  glance,  52. 
Copper  green,  402. 
Copper  mica,  571. 
Copper  nickel,  60. 
Coppe-  ore,  136. 

Blue,  715. 

Emerald,  401. 

Greeo,  713. 

Octahedral,  188. 

Velvet,  666. 

Tellow,  66. 
Copper  pyrites,  66. 
Oopper-uranite,  686. 
Copper-vitriol,  648. 
Copperas,  645. 

Soda,  V.  Jaroeite. 

Potash,  V,  Jarosite 

White,  660. 

YeUow,  666. 
Copperasine,  660. 
Coprolites,  534. 
Coquimbite,  660. 
Coradte,  164. 
Coralliners,  56. 
Cordierite,  299. 
Corindon,  137. 
Comaline,  194w 
Corneine,  240. 
Corneous  lead,  70t. 
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Comubianite,  v,  FelsKa 
Cornwallite,  669. 
CorBii.vte,  236. 
Corundelliie,  600. 
CoruDdopbilite,  604. 
Corundum,  137. 
Corynite,  74. 
Cosalite,  797. 
CotUite,  363. 
ColUDDite,  117. 
Gouzeranite,  326. 
Covelliue,  Cifvellite,  83. 
Craie  de  BiaD90D,  46. 
Creduerite,  166. 
Criditonite,  148. 
Orispiie,  159. 
Oristianite,  337. 
Crocalite,  426. 
Orocidolite,  243. 
Crocoite,  Croooisite,  628. 
Cron«tedtite,  603. 
Crook esi  to,  40. 
Cross-Stone.  Orucite,  371. 
Cryolite,  126,  797. 
Cryophyllite,  316. 
Cryptolite.  629. 
Cryptoline,  Cryplolinite,  768. 
Oryptoraorphite,  699. 
Ciyglallus,  189. 
Cuban,  Cubanite,  65. 
Cube  ore,  678. 
Cube  spar,  621. 
Cubizit,  432. 
Cuboite,  432. 
Cuivre  araeuiat^  664|  671. 

arsenical,  36. 

carbonai6,  713,  716. 

gris,  101. 

bydrosiliceox,  402. 

jauue.  66. 

muriate,  121. 

natif;  14. 

oxid^  rouge,  133. 

pbosphaie,  663,  668. 

pyriteux,  66. 

pyriteux  hepatique^  44. 

seleni^  89,  46. 

Bpicilbrnie,  62. 

sulfate  648. 

Bulfard,  62. 

sulfur^  argentiidre^  64. 

vanadatA,  611. 

▼elout^,  666. 

▼itreux,  62. 
Camengite,  806. 
Cummingtonite,  284;  226^ 
Gupreine,  63. 
Cupreous  anglesite,  663. 

maDganese,  181. 
Cjprite,  188. 
Cuproplumbite,  42. 
CuproscbeelitOp  606. 
Cuprouranite,  586. 
Cyanite,  876. 
Cyaoeu8|  331. 


pyanochroite,  649. 
Cyanolite,  797. 
Cyaiiosite,  Cyanose,  648. 
Cyanotrichile,  666. 
Cyclopeite,  216. 
C^rdopite,  840. 
Cymatolite^  466. 
Cymopbane,  166. 
Gyprine,  276. 
Cyprite,  62. 
Cyrtolite,  276. 

Dalarnite,  78. 

DaleminzitA^  61. 

Damourite,  487. 

Danaite,  78. 

Danalite,  266. 

Danburite,  299. 

BaDDemorite,  284. 

Daourite,  366. 

Darwinite,  37. 

Datliolite,  Batolita^  380. 

Datoliib,  380. 

Davidsonite,  246. 

Davite,  649. 

Davyuey  Davina,  827. 

Decbeuite,  609. 

Degeroite,  489. 

Delanovite,  469. 

Delawarite,  856w 

Delessite,  497. 

Delpbinite,  181. 

Delvauxite,  Delvauxenei  683; 

588. 
Demidoffiie,  402. 
Deroaul,  21. 
Demantspatb,  138. 
Dendrachatea,  196. 
Derbyshire  spar,  128. 
Dermatiu,  471. 
Deacloizite,  609. 
DeemiQ,  441,  442. 
Devilliue,  666. 
Devooite,  676. 
Deweylite,  469. 
Diabase,  240;  848. 
Diabase  Porphyry,  843. 
Diaclasite,  210. 
Diadochite,  588. 
Diagonite,  446. 
Diallage,  Green,  216,  286. 

Hydrous,  221. 

Metalloidal,  208,  209. 

Talkartiger,  210. 
Diallogite,  691. 
Diamant)  21. 
Diamond,  21.  . 
Dianite,  616. 
Diaphorite,  v.  AUagito. 
Diaspore,  168. 
Diastatite,  236. 
Diohroito,  299. 
Didrimite,  81L 
Didymite,  81L 
Digenita,  6a. 


DUiydrite,  668L 
DUlenburgite^  402. 
Dilluite,  421. 
Dimagnetite,  161. 
Dimorpbite,  DimorphiiM^  , 
Dinite,  736. 
Diopaide,  214. 
Dioptaae,  248,  40L. 
Dioryte,  240;  361. 
Dioxyllte,  628. 
Diphanite,  607. 
Diploite^  337. 
Dipjrre,  326. 
Diacrasite,  85. 
Disomoee^  72. 
Diaterrite,  608. 
Diathene,  376. 
Ditr6yte^  828. 
DogwTooth  Spar,  6T1. 
Doleryte,  843. 
Dolomite,  681 ;  68JL 
Dolomite  sinter,  708. 
Domeykite,  86,  797. 
Douacaiigyrite,  93. 
Dopplespath,  677. 
Dopplcrite,  749 ;  74T. 
Doranite,  436. 
Dreeite,  626. 
Dreelite,  626. 
Dry-bone^  692. 
Ducktownite,  68. 
Dufrenite,  588. 
Dufrenoysite,  92;  Hi,  mk 
Dumaaite,  508. 
Dunyte,  268. 
Dyoxylite,  62^' 
Dysclasite,  398. 
Dyscrasice,  35. 
Dyakohte^  v.  Saoaaorte. 
Dyaluite,  149. 
Dysodile,  746. 
Dyasnite,  227. 
Dysayntribite^  479. 

Earthy  calamine^  YlU 

oobaU,  181. 

manganese,  181. 
Edelforalte^  212. 
EdeUth,  410. 
£denite,286. 
Edingtonit6^4l7. 
Edwardaite,  639L 
£geran,276. 
Ehtit^  668. 
Ehrenboigito,  468L 
Etaen,  Qediegen,  1ft. 
EiaenapaUi^  643. 
Eiaenalaun,  664. 
Eiaenblau,  666,  672L 
Eiaenbliithe,  694. 
Ei8enohlori4  U^ 
Biaeuchlorit^  497. 
Eiaendmmi,  163w 
Eiaenerde,  Blaue^  6Tft 

GffQ]ie,382. 
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EiMoen;  Trapi^KdkM,  148. 
Eisenerz,  H7statiaoiiea»  143. 
Eisenglans,  140. 
Eiseaglimmer,  140,  666. 
Eiseiigymuite,  41  u. 
Eisonkies,  62. 

Ehombifloher,  t5. 
Biaenkiesel,     v.     Ferroginoas 

Quarts,  193. 
Eisenkobalten,  70. 
Eisenmulm,  160. 
Eisennairolitb,  426. 
Eisennickelkiefi,  47. 
Eisenopal,  v,  SemiopaL 
Eiseuozjd,  140. 
Eisenozydhydnt,  167, 169, 172. 
Eiaonoxyd,  SchwefelBaims,  666, 

657,  660. 
Eiaenpecherz,  64,  643. 
Eisenperidot,  263. 
Eisenplatin,  11. 
EiBenphjUlt,  666L 
Eisenrahm,  172. 
Eisenresin,  718. 
Eiaeuroae,  143. 
Eiaenrutil,  169. 
Eisensinter,  689. 
Eisenapatli,  688. 
Bisenstasarurtit,  696. 
Eisenstoinmar]^  474. 
EiseDtitan,  143. 
Eiseavitriol,  657. 
EiRspath,  366. 
Eissteiii,  126. 
Ekebergite,  824. 
Ekmaunlte,  490. 
Elaolite,  327. 
Elaamoso,  44,  82. 
Elaamosine,  82. 
EUtorite,  784. 
Electrum,  3,  74a 
Elhajarit,  419. 
Eliasite,  176. 
Ellagite,  480. 
Embolite,  116. 
Embrithite,  99. 
Emerald,  246. 
Emerald  nickel,  7ia 
Bmerande,  246b 
Emeril,  139. 
Emery,  138. 
EmerjUte^  606w 
Emmonito^  699. 
Bmplectite,  86. 
Bnargite,  107,  797. 
Bnoeladite,  600. 
BndeUloDite,  96w 
Bogelhardito,  213. 
KDBUtite,  2o8. 
Bphesite,  607. 
Epichlorito,  493. 
EpidoByte,  284. 
Bpidote  Group,  281;  S90. 
Bpiglaubite,  664. 
Bpiphoephoiite,  686. 


Epiatilbite,  443. 
Epsom  salt,  Epsomite^  643. 
ErbaeuBtein,  679. 
ErcLnite,  439. 
Erdkobalt,  181. 
Erdhan,  784. 
Erdmannite,  286,  414. 
Erdol,  723. 
Erdpeob,  761. 
Erdwachs,  732. 
Eremite^  639. 
Erinite,  6ft9;  469. 
Brian,  Erlanite,  797. 
Erabyite,  861. 
Erubescite,  44. 
Erustbite,  660. 
Erythrioe,  668. 
Erythrite,  668 ;  862. 
Escherite,  281. 
Esmarkito,  301,  880,  486. 
Esaonite,  266. 
Etain,  natif,  17. 

ozyd6,  167. 

aulfUr^  68. 
Bucairite,  89,  797. 
Euchroite,  666. 
Euchysiderite,  v.  Fyrozano. 
Euclaae,  879. 
Euoolite,  248. 
Eudlaljte,  Eudyalite^  248. 
Eudnophite,  433. 
Ettgenesite,  v,  Selenpalladite. 
Bugonglanz,  107. 
Eukairite,  39. 
Eukamptite,  807,  487. 
Euklaa,  879. 

Eukolite,  249.  -^ 

Euly^yte,  269. 
Eulytine,  EulyUto^  39L 
Eumanite,  165. 
Euosmite,  743. 
Euphyllito,  48a 
Eupyrchroite,  6S0. 
Eusynchit,  609. 
Euzenite,  521. 
Euzeolith,  443,  444^ 
Evansite,  586. 
EzantbaloBO,  687. 
Exit^  EziteUte,  184. 

F&deron.  91. 
Fahlen,  Fahlite,  100. 
Fahlunite,484;  801. 

Hard,  299. 
Fargite,  426. 
Faroelite,  424. 
Faacicnlite.  240. 
Faaerkieael,  378. 
FKserzeoUth,  426. 
Faasalte,  216. 
Fa^jaaite,  483. 
Fauaerite,  646. 
FayaliSo^  268. 
Feather  alum,  654* 
Feather  ore,  91. 


Federalaun,  664. 
Federerz,  91. 
Feitaui,  293. 
Feldspar  Group,  336. 
Feldapar,  Blue,  572. 

Common,  352. 

Labrador,  841. 

Potash,  362. 

Soda,  848. 

lime,  341. 

Glassy,  862. 
Feldstein,  862. 
Felsite,  349,  862. 
Felaobanyite,  662. 
Feldapath,  852. 

apyre,  371. 

tonaoe,  v.  Saussurita. 

naore,  362. 
Fer  axurd,  566. 

arseniat^,  578. 

arsenical,  76,  77,  78. 

carbonat^  688. 

chromat^  163. 

hydro-ozide,  169. 

natU;  15. 

oligiste,  140. 

osid^,  140. 

oxidul^,  149. 

magnetique,  149. 

muriate,  118. 

phosphatd,  656. 

speoulaire,  140. 

sulfate.  657;  646. 

Bulfhr^  67,  62. 

BulAir6  mugnetiqiie,  68 
F^rberite,  604. 
Fergusonlte,  524. 
Ferrocaldte,  678. 
Ferrocobaltite,  72. 
Ferrotantalite,  614. 
Ferrotitanite,  890. 
Fettbo],46l. 
Fettatein,  827. 
F^uerblende,  98. 
Feuerstein,  196. 
Fibroferrite,  656. 
Fibrolite,  378. 
Fichtelite,  735. 
Fiduite,  690. 
Fieldite,  104. 

Figure-stone,  480;  488|  46& 
Fiorite,  199. 
Fireblende,  93. 
FiBohaugenstein,  416. 
FiBoherite,  582. 
Flexibla  silver  ore,  66. 
Fliegenstein,  v,  Arsenia 
Flint,  196. 
Flintkalk,  682. 
Float-stone,  199. 
Flockeuerz,  «.  Mimetfta 
Flos  ferri,  694. 
Floe  suodni,  748. 
Fluoerine,  126w 
FlueUlte,  126. 
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flaooeiine,  126. 
Fluooerite,  126. 
Fluochlore,  512. 
Fluor-apatite,  53L 
Fluor,  Fmorite,  123. 
Fluor  Spar,  128. 
Flussspath,  123. 
Foliated  teUurlum,  82. 
Fontaiuebleau  limestone,  6t8. 
Forbesite,  660. 
Forsterite,  255. 
Foumetite,  42. 
Fowlerite,  225. 
Francoltte,  530. 
Franklinite,  152. 
Frauenglas,  v.  Mioa. 
Freibergite,  101. 
Freieslebenite,  98. 
FritKScheite,  587. 
Frufrerdite.  276. 
Fuchsite.  309. 
FuUer'8  Earth,  468,  473. 
Fullouite,  V.  Onegite. 
Funkite,  216. 
Fuscite,  319. 

Gabronite,  824. 

Qadolin,  Gadolinlte,  293 ;  285. 
Gagates,  760. 
Gahnite,  149 ;  147,  276. 
Galactite,  426. 
Galapektit,  473,  475. 
Galeua,  Galenite,  4a 
Galenoceratite,  708. 
Gallicinite,  647. 
Gallitzenstein,  647. 
Galmey,  407. 
Gamsigradite,  236. 
Ganomatite,  798. 
Gansekothig^TS,  798. 
Garainanticus,  265. 
Garnet,  265. 

Bohemian,  267. 

Oriental,  267. 

Tetrahedral,  264. 

White,  884. 
Gtamsdorffite,  661. 
Gay-Lussite,  706. 
Gearksutike^  180. 
Gedrite,  281. 
Gehlenite,  370. 
Gtoierite,  77. 
GekroBBtein,  621. 
Gelbantimonerz,  187. 
Gelbbleierz,  607. 
Grelbeisenerz,  655,  660i 
Gelbeisengtein,  174. 
Gelberde,  172. 
Gelbere,  81. 

Gelfen,  v.  Ohaloopyrito. 
Gonthite,  471. 
Geooerellite,  748. 
Geoceric  Add,  748. 
Geooerite,  738. 
GeomyTioite,  789,  798. 


Oeocronite,  105. 

Qeoretinio  Add,  748. 

Gersdorffite,  72,  798. 

Geyserite,  199. 

Gibbslte,  177. 

Gibraltar  Stone,  680. 

GieaedElte,  479;  829. 

Giftkies,  78. 

GigantoUte,  480;  801,  486. 

GUbertite,  798. 

Gillingite,  492. 

Gtobertite,  686. 

Girasol,  198. 

Giflmondiue.  Gitmondite^  418, 

708. 
Glagerite,  47a 
Glance  copper,  52. 
Glanzar^nUckies,  77. 
GlanEbrannstein,  162. 
Glanzkobalt  71. 
Glaserite,  615. 
GlaBerz,  Glanxen,  8& 
Glaskopf;  140. 
Glasspat,  123. 
Glaubapatite,  586;  554. 
Glauber  salt,  636. 
Glauberite,  627. 
GUucodot,  80;  81,  798. 
Glaucolite,  319. 
Glauoonite,  462. 
Glauoophane,  244. 
Glaukosiderit^  556. 
Glimmer,  802,  809. 
Glinkite,  256. 
Globosite,  584. 
Glockerite,  662. 
Glossecollite,  476. 
GlottaUte,  417. 
Gmelinite,  486;  437. 
Gneiss,  359. 
Gokumite,  276. 
Gold,  3,  799. 
Gold  amalgam,  14. 
GoldteUur,  81. 
Gongylite,  480. 
Goshenite,  245. 
Goslarite,  647. 
Gothite,  169. 
Gotthardite,  92. 
Grahamite,  758. 
Gramenite,  6raminite»461. 
Grammatite,  22^8. 
Grammite,  v.  WolUurtonite. 
Granat,  265. 
Granatite,  388. 
Granite,  369. 
Granulyte,  852. 
Graphic  gold,  81. 
tellurium,  81. 
Graphite,  24. 
Grastite,  500. 

Graubraunsteinen,  166,  170. 
Grauers,  v  Galena. 
GraukobalterE,  47. 
Graugiltigerz,  101. 


Gnrakupferarii  v.  Tennanlili 

GrauUte,644. 
Ghraumanganen,  166^  lYO. 
Grausilber,  v.  Selbitoi 
Granspiessglaiiien^  29. 
Grauspiessglaser^  29. 
Gray  antimony,  29. 

copper,  100. 
Green  diallage,  215.  28& 

earth,  462,  468. 

iron  ore,  583. 

lead  ore.  685. 

maiacJiitB,  713. 

Titrio],646. 
Greeniandile,  516. 
Greenockite,  5% 
Greenoyite^  883. 
Grenat,  265. 
Grenatite,  388. 
Grengesite.  501. 
Groppite,  486. 
GraroiHte,  181. 
Grossularite,  266. 
Grothite,  386. 
GrOnauite,  47. 
GriinbleierE.  536,  6S7. 
Gnineisenerde,  58S. 
Gruneiaen8tei%  588. 
Grunerde,  462,  463. 
Gfunen'te,  234. 
Guanite,  551. 
Guano,  535. 
Guarinite,  388. 
Guayacanite,  107. 
Gummien,  179. 
Gummiapath,  577. 
Gnmmite,  179,  476. 
Gnrhoflan,  Gurholto^  mL 
GhuoHte,  398. 
Guyaquillite,  746. 
Gymnite,  469. 
Gyps,  637. 
Gypsum,  637. 
GyroUte,  398. 

Haarkie8,56;  76. 
Haarsalz,  644. 
HjBmadiates,  196. 
Hsmatooonite,  676L 
Hmnatlte,  140. 
Hafhef jordit,  846. 
Haidingerite,552;  86L 
Haii^salt,  644. 
Halbazurblei,  v. 
Halbvitriolblai,  628. 
HaUte,  112. 
Hamte,  658. 
HaUo^tB,  476. 
HaIk>yBite.  476. 
Halodialdt,  121. 
HalotriohhiQ,  654. 
Halotridiite,  664;  Mi. 
HammocfaxyBOfl,  303. 
Hampehirite^  467. 
Hannotome,  489,  7981 
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Harringtonite,  480. 
Harrisite)  63. 
Hartbraunsteiii,  163. 
Hartlu,  742. 
Hanite,  73d.' 
Hartkobalten,  71. 
Hartmaiiganerz,  180. 
Uartmannite,  61. 
Hartspat,  371. 
HaUsbettite^  Hatchettine,  731 ; 

728. 
Hauerite,  64. 
Hausmannite,  162. 
Hauyne,  HauTnite,  832;  888. 
Haydenite,  484. 
Hayesine,  699 ;  697. 
Haytorite,  196;  882. 
Heavy  spar,  6L6. 
Hebetine,  262. 
Heoatolite,  364 
Hedeobergite,  216. 
Hedyphane,  637. 
HeUoUte,  366. 
Heliotrope,  194. 
Hellefliuta,  349,  868. 
lielminih,  602. 
Helvetan,  801. 
HeMn.  Helyite,  264. 
Hematite,  140;  167,  799. 

Black,  180. 

Brown,  172. 
Hemichalcit,  86. 
Hemimorphite,  407. 
Hepatinerz,  188,  402. 
Hepatite,  616. 
Heradion,  149. 
Hercynite,  148. 
Herderite,  646. 
Hermannite,  226. 
Hermesite,  101. 
Herrerite,  692. 
Herschelite,  487. 
Hessenbergite,  762. 
Hessite,  60. 
Heterodin,  163,  226. 
Heteromerite,  276. 
Heteromorphite,  91. 
Heterosite,  542. 
Heulandite,  444;  443 
Hielmite,  619. 
Highgate  resin,  739. 
Himbeerspath,  691. 
Hirdne,  Hircite,  747. 
Hisingerite,  489. 
H  slopite,  468,  67a 
H  tchcooUte,  677. 
Biemesite,  666. 
Hoevelit,  Hdyellit^  111. 
Hogauite,  426. 
Hohlspatb,  871. 
Holmesite,  v.  Seybetfte. 
Holmite,  608. 
Holz,  BituminoeeB.  765. 
Holskupfereni,  664. 
Holzopal,  V.  Wood  Opal 


Homiohlin,  67. 

Honey-stone,  Honigstein,  750. 
Hopeite,  644. 
Homblei,  703. 
Hornblende,  232. 
Homerz,  114. 
Homfels,  196. 
Hommangan,  227. 
Horn  quidcsilver.  111. 
Horn  &ver,  114. 
Homstone,  196. 
Horse-flesh  oi^  44. 
Hortonite,  222. 
Honghite,  179. 
Houille,  764. 
Honille  papyrac^  74C. 
HoTite,  709. 
Howlite,  698. 
Huaacolite,  42. 
Hubnerite,  603. 
Hudsonite,  216. 
Rumboldtine,  718. 
Hamboldtilite,  280. 
Humboldtite,  880. 
Humite,  863. 
Huiiterite,  457. 
Hureaulite,  561. 
Huronite,  341 ;  801, 485. 
Huyssenite,  799. 
Hverlera,  478. 
Hveraalt,  664. 

Hyacinth,  188,  266,  274,  276. 
Hyalite,  199. 
Hyaloinelan,  246. 
Hyalophaae,  846,  799. 
Hyalosiderite,  256. 
Hyblite,  484. 
HydrargilUte,  177,  680. 
Hydraulic  limestone,  575,  679. 
Hydroapatite,  636. 
Hydroborocalcit,  699. 
Hydrobucbolzite,  799. 
Hydroboraciie,  695. 
Hydrochlore,  612. 
Hydrodolomite,  708. 
Hydrolanthaniti  ^Od. 
Hydroliiamatito,  167. 
Hydrolite,  486. 
Hydromagnesite,  707. 
Hydromagnocalcit,  708. 
Hydronickelmagnesite,  707« 
Hydrophane,  199. 
Hydrophite,  470. 
Hydropit,  226. 
Hydrosilicite,  799. 
Hydrous  anthophyllite,  175. 
Hydrosteatite,  453. 
Hydrotalc,  495. 
Hydrotalciie,  178,  799. 
Hydrotephroite,  260. 
Hydrozincite,  711. 
Hypargyrite,  88. 
Hyperathene.  209 ;  215. 
Hypochlorite,  392. 
Hyperyte,  343. 


Hyposclerite,  349. 
Hypoetilbite,  441. 
Hypoxantbite,  800. 
Hystatiie,  148. 

laspachates.  195. 
laspis,  194. 
Iberite,  481 ;  801. 
Ice,  136. 
Ice  spar,  366. 
Iceland  spar,  677. 
Ichthyopbthalmite,  415. 
Idocrase,  276. 
Idrialine,  Idrialite,  788. 
Iglesiasite,  700. 
Iglite,  Igloite,  694. 
Ildefonsite,  515. 
Illuderite,  290. 
Ilmenite,  143;  625. 
Ilmenorutile,  169. 
llyaite,  296. 
Indianite,  837. 
Indicoiite,  366. 
Indigo  copper,  88. 
Inolite^  680. 
Iodic  silver,  117. 

quicksilver,  117* 
lodite,  117. 
lodquecksilber,  117* 
lodsilber,  117. 
lodyrite,  117. 
lolite,  299. 

Hydrous.  801,  484. 
Iridium,  Native,  12. 
Iridosmine^  12. 
Irite,  164. 
Iron,  16. 

Arsenate^  678. 

Antimonial    sulpburet,    f 
Bertliierite. 

Arsenical,  76,  77. 

Borate,  600. 

Carbonate,  688. 

Carburet  ot,  24. 

Chlorid  o^  118. 

Chromic,  163. 

Columbate,  614,  515. 

Cupreous  arsenate,  574. 

Diarsenate,  689. 

Hydrous  oxyds,  169. 

Magnetic,  149. 

Meteoric  15. 

Kative,  \5, 

Oligist,  140. 

Oxalate,  *'18. 

Oxyd,  140. 

Oxydulated,  149. 

Phosphates,  688,  584,  556. 

Silicates,  268,  511. 

Sulphate,  646,  ota 

Snlphid,  Sulphiu^t,  57,  61 
62. 

Tantalate,  514 

Tltaniferous,  143. 

Tongstate,  601. 
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Iron  and  Mauganese  Tangstate, 

601. 
Iron  alum,  654. 
Iron  earth,  Blue,  66ft. 
Iron  nalroiite,  426. 
Iron  ore,  Argillaceous,  141, 172. 

Arsenica  ted,  678. 

Axotomoua,  148. 

Bog,  169, 172,174,178. 

Brown,  172;  169. 

Calcareous,  688. 

Clay,  141,  172,  688. 

Green,.  688. 

Jasper^,  141. 

Lenticular,  141. 

Magnetic,  149. 

Micaceous,  140. 

Ocbreous,  140,  169. 

Octahedral,  149. 

Pitcliy,  689. 

Red,  140. 

Sparry,  688. 

Specular,  140. 

Titaniferous,  143. 
Iron  pyrites,  62. 

Magnetic,  68 ;  67. 

White,  76. 
Iron  rutile,  169. 
Iron  sand.  143,  149. 
Iron  sinter,  676. 
Ironstone,  Clay,  141,  169,  688. 

Blue.  566. 

Brown,  172. 
Iserine,  Iserite,  144,  146. 
Isophane,  v.  Franklinite. 
Isopyre,  892. 
Itabiryte,  141. 
Itacolumyte,  22,  195. 
Ittnerite,  8S8. 
Ivaarite,  891. 
Ixiolite,  614. 
Ixolyte,  736. 

Jacksonite,  410. 

Jade,  Common,  283;  290,  292, 

Jade  tenace,  290. 

Jadeite,  292. 

Jaipaite,  89. 

Jamesonite,  90,  800. 

Jargon,  272. 

Jarosite,  660. 

Jasper,  196. 

Jaulingite,  800. 

Jayet,  v.  Jet 

Jefferisite,  494. 

Jefforsonite,  216. 

Jelletite,  268. 

Jefreinoffite,  27«. 

Jenkinsiie,  470. 

Jenzschite,  201. 

Jet,  760. 

Jewreinowite,  27  i, 

Johannite,  666. 

Johnite,  680. 

Johnstonite,  40. 


JoUyte,  492. 
Jordanite,  88. 
Joseite,  81. 
Joflsaite,631. 
Junckerite,  688,  697. 
Jurinite,  164. 

N.B. — Many  names  spelt  with 
an  iuiiial  K  in  Gkrman,  begin 
with  0  in  English. 

Kaiuit,  642. 
Kakocblor,  181. 
Kakoxene,  684. 
Kalait.  680. 
Kalamit,  283. 
Kalchsteio,  670. 
Kalialaun,  662. 
Ealifeldspath,  362. 
Kalinite.  652. 
Kaliphite,  172. 
Kalisalpeter,  692. 
Ealisalzsaurei^  111. 
Kalisulpbat,  616. 
Kalkgranat,  268. 
Kalk-Harmotome,  488. 
Kalk-Malacbit,  715. 
Kalkoligoklas,  846. 
Kalksalpeter,  598. 
Kalkspatli,  670. 
£allait,  680. 
Kallochrom.  629. 
Kalomel,  HI. 
Ealzedon,  194.- 
Kammererit,  496. 
Kammkies,  75. 
Eampylite,  5»7. 
Kanelstein,  266. 
Kaneite,  61. 

Kaolin,  473 ;  824,  845,  861. 
Kaolinite,  473. 
Kapnikite,  226. 
Kapnicite,  576. 
Kapnite,  692. 
Karelinite,  185. 
Kameol,  194. 
Karpholite,  419. 
Earphosiderit,  661. 
Earphostilbite,  424. 
Earstenite,  621. 
Eassiterit,  167. 
Eastor,  229.      . 
E^atapleiit,  401. 
Eataspilit,  483. 
Eatzenauge,  193. 
Eatzen-Silber,  302,  464 
Eausimkies,  76. 
Eeffekilite,  478 
Eeilbauite,  387. 
Eenngottite,  88. 
Eeramohalite,  649. 
Eeraphyllite,  v,  Oarinthine. 
Eerargyrite,  114. 
Eerasino,  120,  708. 
Eeraaite,  120,  708. 
Eerate,  114. 


Eermes,  Eeniietil%  HI 
Eermesome,  186L 
Eerolith,  470. 
Eersantyte,  348. 
Eibdelophan,  143. 
Eiesel,  189. 
Eieseloerlt^  413. 
Eieselgalmey,  407. 
Eieselgypa,  621. 
Eieselkupfer,  402. 
Eieselmalachit,  402. 
Eieselmangan,  226. 
Eieselspath,  v.  AOMo, 
Eieselwismath,  391. 
Eiesekinken,  407 
Eieserite,  641. 
EUbrickenite,  106. 
Eillinite,  480. 
Eirwanite,  800. 
Eischtimite,  703. 
Elaprothine,  578. 
ElaproOiite,  572. 
Elipsteinite,  611. 
Elinoolas,  570. 
EUnochlor,  497. 
Enauffite,  61L 
EnebeUte,  260. 
Enistersal^  v.  Halite. 
Eobaltanenikkiea,  7a 
Eobaltbescblag,  668. 
Eobaltbleiglai^  43. 
Eobaltbliithe,  658. 
Eobaltglanz,  71 ;  6a 
Eobaltkies,  68. 
Eobaltmanganerz,  181. 
Eobaltnickelkies,  68. 
Eobalt-Scorodit,  574. 
Eobaltsulfuret  47. 
EobaltTitriol,  647. 
Eobellite,  99. 
Eoboldine,  68. 
Eochsalz,  112. 
Eoelbingit,  284. 
Eohle,  753. 

Eohlensaurer  EaBc,  686. 
Eohlenvitriolbleispath,  Stt. 
EokkoUt,  214,  215. 
Eokscharoffite,  242. 
Eollyrit,  420. 
Eolophonit,  208. 
Eoaarit,  406. 
Eondroarseait,  662L 
Eonichalclt,  666. 
Eonigiiie,  664. 
Eonleinite,  787. 
EonLite,  737. 
Eorit6,484 
Eorynil^  74. 
Edttigite,  56L 
Eorand,  187. 
Eotachobeit^  49T. 
Eoupholite,  410. 
ErabUte,  869. 
Exantislte,  741. 
Emuitfl^  683 
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beittoDite^  149. 
Kremersite,  119. 
KreutEkriBtalle,  4Sa 
K?etii8tein,  4S9. 
KrisoberO,  155. 
Krisolith,  256. 
KiisuYigite,  664. 
Kroeberite,  69. 
Krokalith,  426. 
KrokidoUte,  248. 
Krokoit^  629. 
ELryoUte,  126. 
Kryptolith,  629. 
Kubizit,  432. 
Kaboit,  482. 
Kohnito,  644. 
Kaboizit,  434. 
Kupaphrite,  670. 
Kupfer,  Qediegen,  14 
SaizsaureSy  121. 
KnpferantimoDglanZi  86. 
Knpferbleiglans,  42. 
Kupferbleispath,  663 ;  42. 
Kttpferblende,  104. 
Kupforbliithe,  183. 
Kupferdiaspore,  508. 
Kupferfahlera,  100. 
Kupferglanz,  Kupferglaa,  62L 
Kapferglimmer,  671. 
Kupfergrun,  402. 
Kupferhomerz,  121. 
Kupferindig,  83. 
Kapferkies,  66. 
Kupferlasnr,  716. 
KupferlebereTZ,  183. 
KupfenDanganerz,  181. 
Kupfomickel,  60. 
Kttpferpecherz,  402. 
KupferpbjUit,  671. 
Kapferaammten,  666. 
Kupferechaum,  670. 
Knpferachwfirzei  136. 
Knpfferite,  230. 
Kapfer-smaragd,  401. 
Kopfer-nranit^  585. 
Eupfer-yitriol,  648. 
Kupferwasser,  646. 
Kupfbrwismuthera,  86,  98. 
Knpferwismuthglaiu^  86. 
Eaprein,  62. 
KiiBtelitB^  9. 
Kyanite,  376. 
Kymatine,  234. 
Kypholite.  v.  Serpentine. 
K7io8ite,76. 

Labradorite,  341. 
Labrador  feldspar,  841. 
Labrador  hornblende,  209. 
Lagonite,  600. 
Lagunite,  600. 
Lampadite,  181. 
Lamprophanite,  663. 
Lanarktte,  628. 
Lanoaiteiite,  707. 


Laogite,665. 
Lanthanlte,  709. 
Lantbanocerlte,  413. 
Lapis-laeuli,  331. 
Lapis  OUaria,  461. 
Larderellite,  600. 
Lardite,  v.  Pagodite. 
Laaiomte,  676. 
Lasurfeldapath,  363. 
LaBurite,  715. 
Lasurstcdn,  881. 
LatiAUte,  332. 
Latrobite,  837. 
Laumonite,  Laumontlte^  399. 
Laurite,  74. 
Layendulan,  660. 
LaTTofflte,  Lawrowiti  216. 
Lazulite,  672. 
Lasor-Apatit^  630. 
Lead,  17. 

Aluminate,  677. 

Antimonial  snlphnreti  96, 
99. 

Antimonate,  591. 

Argentiferous,  41. 

Arsenate,  637. 

Bladk,  24. 

Carbonate,  70Q. 

Ghlorid,  117. 

Ohloro-carbonate,  703. 

Chromate,  628,  630. 

Corneous,  703. 

Cupreous  sulphate,  663. 

Cupreous  sulphato-carbon- 
ate,  625. 

Hydro-aluminous,  677. 

Molybdate,  607. 

Murio-carbonate,  708. 

NatiTe,  17. 

Ozychlorid,  119,120. 

Ozyds,  186,  168. 

Phosphate,  636. 

Selenate,  669. 

Selenidfi,  42,  44. 

Subsesquichromate,  630. 

Sulphate,  622. 

Sulphato-oarbonate^   625, 
628. 

Sulphato-chlorid,  627. 

Sulphate  tricarbonate,  624, 
626. 

Supersulphuretted,  41. 

Sulphid,  Sulphured  40. 

Tellurid,  44. 

Tungstato,  606. 

Vanadate,  610. 

White,  7()0. 
Lead  and  Copper 

Chromate,  630. 

Chromo-phosphato,  68L 
Lead  glancOi  40. 
Lead  ochre,  186. 
Lead  ore^  Green,  636,  687. 

Bed,  628. 

White,  700. 
ft9 


Lead  ore,  TelloWi  601. 
Lead  yitriol  622. 
Leadhillito,  624. 
Leberblende,  50. 
Leberkiesj  76 ;  6S. 
Leberstoin,  616. 
Leoontite,  635. 
Ledererite,  486. 
Lederito,383. 
Leedsite,  800. 
Leelito,  863. 
Lehmanito,  290. 
Lehrbachito,  44. 
Lehuntite,  426. 
Lemnian  Earth,  4IT. 
Lennilite,  356. 
Lensinite,  476. 
Leonhardite,  401. 
Leopoldito,  111. 
Lepidokrokite,  169. 
LepidoUte,  814. 
Lepidomelane,  807 
LepoUte,  887. 
Lesleyite,  800. 
Lettsomito,  666. 
Leucanterite,  660. 
Leucaugite,  216. 
Leuchtonbergito,  600. 
Leuoito,  334. 
Leudtophyr,  336. 
Leucolite,  326,  376. 
Leuoo<7clito,  415. 
Leuoopetrito,  743. 
Leuoophanite,  260. 
Leucopyrite,  77 ;  76. 
Leuzit,  884. 
Leyyne,  Leyynite,  431. 
Lhenolyte,  147. 
Libethenite,  663. 
Liebenerito,  479;  829,  6(lt 
Liebiglte,  717. 
Lievrite,  296. 
Lignite,  755. 
Ligurite,  888. 
lilaUto,  814. 
Lilhte,  493. 
Limbilite,  268. 
Lime,  Arsenate,  664. 

Borate,  880,  697. 

Borosilicate,  88a 

Carbonate,  670. 

Flnate,  123. 

Nitrate,  693. 

Oxalate,  718. 

PhosphAto,  530. 

Silicate,  210. 

Sulphate,  621,  68T. 

Titanate,  146. 

Tungstote,  606. 
lime-Malachite,  715. 
limestone,  678. 

Hydraulic^  679. 

Magnesian,  681. 
LImnite,  178;  17S. 
Limonite,  172. 
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Unarite,  663. 

Lincolnite,  444. 

LiDdackerite,  690l 

Lindsayite,  840. 

Linnnite,  68. 

Unseite,  840. 

Linsenerz,  567. 

Liusenkupfer,  567. 

Liparite,  123. 

LrocoDite,  567. 

litheoBphorus,  616. 

lithioDglimmer,  814. 

Lithionite,  314. 

Lithographic  Stone,  679. 

Lithomarge,  460,  478,  47  (1^  ^SO. 

Loboit,  276. 

Loganite,  242,  496. 

Lollingite,  76;  77. 

Lomouite,  899. 

Lonchidite,  76. 

Lophoite,  501. 

Loialite,  216. 

Loweite,  Loveite,  648. 

Lowigite,  659. 

Loxodase,  352. 

LucuUite,  Lucullan,  677. 

Lumachdlle,  679. 

Lunnite,  568. 

Lupus  metallorum,  29. 

Lychnis,  1.^8,  147. 

Lydian  stone,  195. 

Lyellite,  665. 

Lyncurium,  272,  740. 

Lythrodes,  479. 

Made,  371. 
Madureite,  216,  863. 
Magneferrite,  152. 
Magnesia,  Pure,  685. 

Borate,  595. 

Carbonate,  685. 

Chlorid,  118,  119,  122. 

Flaophosphate,  588. 

Fluosilicatc^  863. 

Hydrate,  175. 

Hydro-carbonate,  707. 

Native,  175. 

Nitrate,  693. 

Sulphate,  648. 
Magnesia  alum,  658. 
Magnesian  limestone,  682. 

pharmacolite,  544. 
Magn^sle  hydratee,  176. 

carbonatee,  686. 

nitrate  593. 

phosphate  538. 
Magnesinitre,  593. 
Magnesioferrite,  152. 
Magnesite,  685 ;  456. 
Magneteisenstem,  149. 
Magnetis,  451. 
Uagnetio  iron  ore,  149. 
Magnetic  pyrites,  58. 
Magnetite,  149,  800. 
Magnetkioi,  68. 


Mtgnetopyrite,  58. 
Magnofemte,  162. 
Malachite,  Blue,  715. 

Green,  713. 

Lime,  715. 
MalacoUte,  214. 
Malacon,  Malakon.  275. 
Maltha,  728. 
Malthacite,  468. 
Mamanite,  6-12. 
Mandelato^  678. 
Manganalaun,  658. 
Mangan,  Kohlensaures,  691. 
Manganamphibole,  226. 
Manganblende,  46. 
Manganepidote,  285. 
Manganers,  Grauer,  166,  110. 

Kupferhaltlges,  166. 

PrismatoidlBChes,  171. 

Sch^-araer,  162. 
Manganese,    Ozyd,    162,    163, 
165,  166. 

Hydrous  ozyds,  162,  170, 
180. 

Arseniuret,  61. 

Black,  162. 

Bog,  181. 

Carbonate,  691. 

Chlorid,  122. 

Cupreous,  181. 

Earthy,  181. 

Gray,  166. 

Phosphate,  541,  643. 

Bed,  226. 

Silicates,  226,  260. 

Sulphid,  46,  64. 
ManganeHe-Ore,  Braohytypous, 
163. 

Prismatic  165. 

Pyramidal,  162. 
Manganese  alum,  658. 
Manganese  spar,  225. 
Manganglanz,  46. 
Mangangranat^  268. 
Manganlte,  170. 
Mangankiesel,  225. 
Mangankupfererz,  166. 
Mangankupferozyd,  166. 
Manganocalcite,  697 ;  678. 
Mangauopal,  v.  OpaL 
Manganschaum,  181. 
ManganspaUi,  691. 
Marasmolite,  48. 
Marble,  670. 

Yerd-antique^  678. 
Marca8ite,75;  62,  800. 
Maroeline,  168,  226. 
Marcylite,  137;  121. 
Marekanite,  v,  Pearlstone 
Margarite,  506 ;  489. 
Margarodite,  487 ;  310. 
MariaUte,  326;  382. 
Marionite,  711. 
Marl,  679. 
Marmatito^  48. 


Marmoilite,  46& 
Martinsite,  112,  64L 
Martite,  142. 

Mascagnine,  Mascflgniii^  Mi 
Maskclyne,  665. 
Masonite,  504. 
Massicot^  136. 
Matlockite,  119. 
Manilite,  v.  Labradotllei 
Me^jidite,  667. 
Meerschauni,  456. 
Megabasite.  604. 
Megabromite,  115. 
Mehl-ZeoUth,  426,  480. 
Meionite,  318. 
Melaoonite,  136, 804. 
Melanasphalt,  753. 
Melanchlor,  543. 
Melanchym.  744,  76a 
MelaneUite^  750. 
Melanglanx,  v,  StepbanitaL 
Melanhydnt,  483. 
Melanite.  267. 
Melanochroite,  630. 
Melanolite,  490. 
Melanteria,  646. 
Melanterite,  646,  800. 
MeliUte,  MellUite,  280;  TMa 
Melinite,  477. 
Melinophane,  263. 
Meliphanite,  268. 
Mellateofalnmine,  7ia 
Mellite,  750. 
Molinose,  607. 
Meionite,  801. 
Melopsite,  478. 
Menaocanite,  14a. 
Menakens,  383. 
Mendipite,  120. 
Mendozite,  663. 
Meneghinite,  105. 
Mengite,  525 ;  639. 
MeniUte,  199. 
Mennige,  163. 
Mercure  argental,  18. 

euliiirei  55. 

iodure,  117. 
Mercury,  AntimonitB^  64t. 

Affiftlgftin^  18. 

Chlorid,  111. 

Honi,llL 

lodid,  117. 

Natiye,  18. 

Selenid,  56. 

Sulphid,  55. 
Merda  di  Diayolo,  746. 
Merkurblende,  55. 
Merkurglanz,  66. 
Merozene,  807. 
Mesitine,  Mesititt,  687 ;  6at 
MesiUnspath,  687. 
Mesole,  424. 
Meeolm,481. 
MeeoUte,  430. 
Mesotype^  424^  426,  416. 
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llcaotype  epoint^,  415. 
ICeflsingbluthe,  712. 
Metabrusbite,  658. 
Metachlorite,  603. 
Metaxite,  466. 
Metaxoite,  494. 
Miascjte,  328,  369. 
Miargyrite,  88. 
Mica  Qroap,  801. 
Mica,  Hexagonal,  804. 

Lithia,  814. 

Oblique,  309. 

Bbombic,  802. 
Mica  des  peiDtree^  24 
Mica  pictoria,  24. 
Mica  schist,  869. 
Micaphilit,  371. 
Micarelle,  324. 
Michaelite,  199. 
Michaelsonite,  289. 
Miorobromite,  115. 
Microclin,  855. 
Microoosmio  salt,  561. 
Microlite,  513. 
Middletonito,  746. 
Miemito,  682. 
Miesite,  585. 
Mikroklin,  855. 
MUleriie,  66. 

Miloechin,  MUoechite,  510. 
Mimetene,  Mimetite,  687. 
Mimetese,  Mimetesite,  537. 
Mineral  caoutchouc,  734. 

coal,  753. 

charcoal,  756. 

oil,  728,  728,  737. 

pitch,  728,  751. 

resin,  789-747. 

Ullow,  781. 

tar,  728. 

wax,  727,  780. 
Minium,  168;  55. 
Mirabilite,  636. 
Miaenite,  615. 
Mispickel,  78. 
Micy,  655;  645,660. 
MizzoDite,  325. 
Mocha  Stone,  196. 
Modumite,  71. 
Mohsine,  76,  77. 
Mohsite,  143. 
MoUit,  572. 
Molochitea,  713. 
Molybdanbleispath,  607. 
Molybdaaglanz,  82. 
Molybdanocbre,  185. 
Molybd&nsilber,  82. 
Molybdateoflead,  607. 
Molybdate  of  iron,  186. 
Molybdena,  sulphid  of^  32. 
Mol7bddne  sulfur^  82. 
Molybdenite,  82. 
Mclybdic  ochre,  186. 

silyer,  32. 
Mdybdiiie,  Molybdite,  186. 


Molysite,  118. 
Monazite,  689. 
Monazitoid,  589. 
Mondstein,  v.  Moonstone. 
Monheimite,  v.  Eapnite. 
Monimolite,  546. 
Monophan,  443. 
Monradite,  221,  406. 
Monrolite,  878. 
Montanite,  668,  801. 
MonUcellite,  255. 
Montmartite,  687. 
Montmorillonite,  459. 
Moonstone,  347,  350,  352,  640. 
Morasterz,  172,  174,  178. 
Mordenite,  446. 
Morenoeite,  648. 
Moresnetite,  409. 
Mornite,  841. 
Moronolite,  660. 
Moroxite,  630. 
Morvenite,  439. 
Mosandrite,  295. 
Mossottite,  694. 
Mountain  green,  713. 

cork,  234. 

leather,  234. 
Muldan,  853. 
MuUer's  glass,  199. 
MuUerin^  Mullerite^  8^ 
Mullicite,  556. 
Mundic,  62. 
Murchisonite,  852. 
Muriacite,  621. 
Muromontite,  289. 
Murrhina,  194. 
Muscovite,  309,  801. 
MuscoTy  glass,  309. 
Miiaenite,  v.  Siegenite. 
Mussite,  214,  702. 
Myelin,  378. 
Mysorin,  715. 

Nacrite,  809;  456,473. 
Nadeleisenens,  169. 
Nadelerz,  100. 
Nadelstein,  694. 
Nadelzeolith,  426. 
Nagyagererz,  82. 
Nagyagite,  82. 
Naphtha,  723. 
Naphthadil,  734. 
Naphthaline,  727,  738. 
Nasturan,  v.  Pitchblende. 
Natrocalcite,  677. 
Natrolite,426;  824. 
Natrolite,  Iron,  426. 
Natron,  705. 

alaun,  663. 

saJpeter,  692. 
Natroborocalcxte,  698. 
Natronspodumen,  346. 
Nanmannite,  39. 
Necronite,  352. 
Needle  ore,  100. 


Needle  spar,  v.  Aiagonte 

Needlestone,  426. 

Nefelina,  327. 

Neft^  734. 

Nemalite,  175. 

Neoctese,  574. 

Neolite,  4U6. 

Neoplase,  657. 

Neotokite,  491. 

Neotype,  678. 

Nepheline,  327. 

Nephelite,  327. 

Nephrite,  238;   287,  290,  20^ 

801. 
Nephelindoleryte,  828. 
Nertsohinskite,  476. 
Neurolite,  482. 
Newjanskit^  12. 
Newkirkite,  171. 
Nicoolite,  60. 
Nickel,  Antimonial,  61. 

Arsenate,  661 ;  548. 

Arsenical,  60,  72. 

Bismuth,  47. 

Carbonate,  710. 

Copper,  60. 

Emerald,  710. 

Hydrate,  710. 

Oxyd,  134. 

Silicate,  4u4,  471,  510. 

Sulphate,  648. 

Sulphid,  Salphuret,  66. 

White,  77. 
Nickel  glance,  72. 

green,  660. 

ochre,  660. 

sfibine,  78. 

vitriol,  648. 
Nickel  ft  cobalt,  Arsenate  o^ 

560. 
Nickel  ft  iron,   Snlphoret  oi 

Sulphid'of;  47. 
Nidkelantimonglanz,  73. 
Niokelarsernkglanz,  72. 
Nickelarsenikkies,  72. 
Nlokelbluthe,  560. 
Nickelglana,  72. 
Nidkel-Gymnite,  471. 
Nickeliferous  gray  antimony,  71 
NickeUne,  60. 
Nickelkies,  56. 
Nickelooker,  660. 
Nickeloxydul,  184. 
NickelspiessglanzerB,  73. 
Nickelwismuthglans,  47. 
Nioopyrite,  47. 
Nierenstein,  238 
Nigrine,  159. 
Nloblte,  515. 
NiphoUte,  128. 
Nitratine,  692. 
Nitre,  592. 
Nitrocaldte,  693. 
Nltromagneslte,  598. 
Nontronite^  461. 
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NoTalite,  236L 
Nordenskioldite,  S88. 
Nordmarkite,  389. 
Noaean,  Noon,  Nosite^  38S. 
Notite,  484^ 
NuBsieiite,  636. 
NttttaUite,  319. 

Obsidian,  369. 

Ochran,  477. 

Oohre,  Antimonj,  187, 188. 

Bismuth,  186. 

Brown,  172. 

Ohiome,  6ia 

Iron,  140. 

Moljbdi^  186. 

Plumbic,  186. 

Bed,  140,  167. 

Tantalic,  188. 

TeUuric^  188. 

Tungstio^  186. 

Uranio,  668. 

Yellow,  172. 

Yltriol,  662. 
Ochroito,  413. 
Ockergelb^  172. 
Octahedrite,  161. 
OdoQtoUto,  680. 
(Ellacherito,  489. 
(Erstedite.  276. 
Ogooite,  602. 

OU,  Qenesee  or  Sexieca,  726. 
Oisanite,  161,  281. 
Okenite,  398. 
Oktibehite,  16. 
Olaflt,  349. 
Oligist  iron,  140. 
Oligoolaae,  346. 
Oligoklasalbit,  849. 
OUgon  spar,  688. 
Oligophyre,  34a 
Oliyenohaloit,  663.  * 
OUyenerz,  668,  678. 
OUvenite,  664. 
Olivine,  267. 
Omphaoit^  223. 
Onegite,  169. 
Onoosin,  480. 
Onofrite,  66,  802 
Onyx,  196;  680. 
Oolite^  679. 
Oosite,  480. 
Opal,  198. 

Opal-aDophane^  42L 
Operment,  27. 
Ophiolite,  466. 
Ophite,  464;  46a 
Opsimoae,  611. 
Ornatlf;3. 

graphique,  81. 
Orangit^  413. 
Orayitsite,  477. 
Orichaldte,  712. 
Omithite,  66a 
Oropion,  47a 


Orplment^  27. 
Orthite,  286. 
Orthoolaae,  862,  80a 
Orthoses  86a 
Oserskite,  694 
Osmelite,  396. 
Osmiridium,  la 
Osteocolla^  680. 
OateoUte,  630. 
Ostranite,  27a 
Ottrelite,  6oa 
OuyaroTite,  27a 
Owenite,  507. 
Oxacaldte,  7ia 
Ozalite,  7ia 
Oxhaverite,  416. 
Ozarkite,  424;  82a 
Ozocerite,  Oiokott.  782:  728, 
731,  78a 

Pachnolite,  129. 
Padte,  81. 
PaederoB,  19a 
Pagodite,480;  464. 
Paiaberglte,  22a 
Pabeo-Natrolith,  42a 
Palagonite,  483 ;  222,  802. 
Paligorskite,  406. 
Palladium,  Native,  12. 
Palladium  gold,  4. 
Panabase,  100. 
Paracolumbite,  14a 
Paradozite,  363. 
Parai&n,  730. 
Paragonite,  487. 
Paralogite,  326. 
Paraluminite,  661. 
Paranthine,    Paranthite^    818; 

319. 
Parasite,  69a 
ParastUbite,  444 
Parathorite,  763. 
Pargasite,  28a 
Parisite,  70a 
Parophite,  479. 
PartschiD,  Partschinite,  29a 
Pftrtzite,  188. 
Passauite,  824 
Pastrelte,  66a 
Pateraite,  608. 
Patrinite,  100. 
Pattersonite,  801. 
Paulit,  20a 
Pazlt,  81. 
Pearl-mica,  606. 
Pearl  sinter,  199. 
Peari-spar,  682;  68a 
Pearlstone,  869. 
Peastone,  v.  Pisolite. 
Pechblende,  Peofaeni  164 
Pechkohle,  76a 
Pechopal,  19a 
Pechstein,  369. 
Pechnran,  164 
Pectolite^  896. 


Peganite,  68a 
Pegmatolitei  dA 
Pektolith,  39a 
P^6's  Hair,  86a 
Peliom,  299. 
Pelicanite,  467. 
Pelokonite,  181. 
Pencatite,  70a 
Pennine,  Fennintte^  4Aa 
Pennite,  708. 
Pentaklaait,  2ia 
Pentlandite,  47. 
Peplolit,  486. 
Perojlite,  12a 
Peridase,  Peridaaita^  IM^ 
Peridot,  266,  867. 
Peridoto  bianco,  25a 
Periklas,  134. 
PerikUn,349. 
Peristerite,  849. 
Perlglimmer,  50a 
PerUt,  869. 
Perlstein,  869. 
Perthite,  366. 
Pero&klte^  14a 
Perowskine,  641* 
Perowskit,  14a 
Petalite,  22a 
Petrified  wood,  19a 
Petrolene.  729,  76L 
Petroleum,  723. 
Petrosilez,  349,  85S. 
Pettkoite,  631. 
Petuntse,  47a 
Petzite,  61. 
Pfaffite,  91. 

PTeifenstein,  v,  Oatiinite. 
Phacolite,  484 
Phastine,  469. 
Pharmaoolite,  664;  644- 
Pharmakochalcit,  664 
Pharmaoosiderite^  67a 
Phenadte,  Phenakit,  26a 
Phengite,  309. 
Phillipsite^  48a 
Phlogopite,  80a 
Phcenicite,  630. 
Phosnikoohroite,  68a 
PhoBStine,  209. 
Pholerite,  472,478;  421 
Phonite,  827. 
PhonolTte,  S6a 
Phosgenite,  70a 
Pboephid  or  iron  and  niolni,  6i 
Phosphooerite,  629. 
Phoephochaldtd^  66a 
Pboephorblei,  v.  PTTOoioiphitSk 
Phoephoreisensinter,  68a 
Phosphorgummite^  179. 
Phosphorite,  63a 
Phosphorkupfereni,  663,  Ma 
Phosphorsaares^  668,  (TIL 
Photidte^  227. 
Photizit,  227. 
PhotoUte,  894 
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PtMnltoid,  82& 

Phthanyte^  195. 

PhjUite^  506. 

PbjUoretiii,  737;  736 

PhjMdite,  876. 

Piaozite,  768. 

Pickeringite,  653. 

Piootite,  147. 

Pioranaloime,  i83. 

Piorofluite,  612. 

mcroUte,  Pikrolit,  465. 

PioromeritQi  642. 

Picropbarmaoolite,  654. 

PiorophYU,  Pikropbyll,  220, 406. 

Piorosmme^  Pikroemin,  405. 

PIcrotanite,  144 

Pksrotepbroito,  269. 

Piorothomaonite^  426. 

PicrytOp  268. 

mctUOp  883. 

PiddiDgtonite^  282. 

Piedmontite^  285. 

Pierre  graBBe,  827. 

Pigotite,  760. 

Pihlite.  466. 

PflflBDite,  32. 

Pimelite,  610. 

Pinguitoy  46L 

Pmite,479;  801. 

PInHoid,  480. 

Piotme,  472. 

Pipeetcme,  v.  OatiMte. 

Pirenait,  269. 

Pirop,  267. 

Pisanite,  646. 

PifloUte,  679. 

Piasophana,  Plasophanite^  661. 

Piatadte,  Pistasit,  281. 

Piatomealtey  688. 

Pitoh,  MiDeral,  728,  75L 

Pitohblende,  164;  179. 

Pitcbatone,  359. 

Pitchy  lion  ore,  689. 

Pitkarandite.  221,  406,  462. 

Pfttaspbalt,  761. 

PiUicite^  PiUisit»  589. 

Pittiner^  176. 

Pittinite,  176. 

PittQliom,  728. 

Plaglodase,  802. 

Plagionite,  89. 

Planerite,  676. 

Plasma^  194. 

Plaster  of  Paris,  637. 

Plate  asol,  804. 

bismatel,  36. 

oornea,  115. 

▼erde^  115,  116. 
Ptetinam,  NaUve,  10. 
Platiniridiam,  11. 
PlattDerito,  167. 
FlatjopfathalmoD,  29. 
Pieonaste,  147. 
PlessitfiL73. 
Plsoioolasa  638. 


Flinlan,  80. 

Piintbite,  477. 

Plomb  antimoni^  snlftiT^  96, 99. 

araeniatd,  587. 

carbonate,  700. 

chUmH»rbonat6,  703. 

dhlorar^  117, 119, 120. 

cbromat^  628,  63a 

hydro-alnmineoz,  577. 

molybdat^  607. 

natif;i7. 

Qxydiloriodiir^,  120. 

oxid^  136,  163. 

seleniur^  42,  44, 

sulfate  622. 

8ulftire,40. 
Plombgomme,  677. 
Plombierito,  802. 
Plumbeine,  42. 
Plumbago,  24. 
Plumbic  ochre,  136. 
Plnmbocaldto,  678. 
Plnmbogummito,  577. 
PlumboreaiDito,  677. 
Plumbostib,  99. 
Plumbum  oandidum,  17. 

nigrum,  17. 
Plumitea,  91. 
Plumose  ore,  91. 
Plumoaitt  91. 
Polkilit,  44. 
Poikilopyrito,  44. 
Poix  minerale,  728. 
PoUanite,  166. 
PoUucito,  PoUuz,  249. 
Polyadelphlte,  268. 
Poljargite,  480;  34a 
Polybaaito,  107. 
Polyorase,  628. 
Polychroilito,  485. 
Polyohrom,  685. 
Polyhalite,  641. 
Polybydrito,  493. 
Polykraa,  523. 
Polylitek  216. 
Polymignyto,  523. 
PdyBphsBrito,  635. 
PolytoUto,  104;  101,804 
Po^rzen,  10. 
Poonahlito,  42a 
Porcelain  day,  473. 
Porcelain  spar,  824 
PoroeUqphito,  464 
Porphyry,  369. 
Porpedto,4 
Porrioin,  v.  PyroxeiM. 
Portite,458. 
PoneDanerde,  478. 
Porselanit,  324 
Porter,  679. 
Potash  alum,  662. 
Potash,  Muriate,  111;  118. 

Nitrate,  692. 

Sulphate,  614^  615. 
Potassium,  chlorid,  HI,  111 


Potstone^  451. 
Pounza,  V,  Borax. 
Prase,  194 
Prasin,  568. 
Praseolite,  486;  801. 
Prasilite,  603. 
Predazzite,  708. 
Pregattit^  487. 
Prehnite,  4ia 
Prehnitoid,  326. 
Preunnerite^  677. 
ProoUorite^  60L 
Proeopite,  130. 
Protheite,  215. 
Protebastite,  208. 
Prbustite,  96. 

Prussian  blue.  Native,  5561 
Pnibramite,  169;  48. 
Psathyrit,  742. 
Psaturose,  106. 
Pseudoalbite,  844 
Pseudoapatite,  581. 
Pseudogalena,  48. 
Pseudomalachit^  668. 
Pseudonepheline,  327. 
PseudoUbetbenit»  663. 
Pseudophite,  496. 
Pseudosommite^  327. 
PseudotripUte,  542. 
Psibmelane,  180. 
Psimythite,  624 
PtoroUte,  808. 
Puflerite,441. 
Pumice,  369. 
Purple  copper,  44 
Puschkinite,  281. 
Pycnite,  376. 
I^ralloUte,220,406,46L 
I^ntimonite,  186. 
Pyrargillite,  485. 
Pyrargyrite,  94 
Pyrauzite,  454 
Pyreneite^  268. 
Pyrgom,  216. 
Pyrite^  62,  802. 
I^tes,  Arsenical,  78;  If 

Auriferous,  62L 

Capillary.  66. 

OeUu]ar,75. 

Oockscomb,  75. 

Copper,  66. 

Bmbescent»44 

Hepatic^  76. 

Hydrous,  75. 

Iron,  62. 

)Cagnetio^58;  57. 

Prismatio  Iron,  75,  76 

Badiated,76. 

Spear,  76. 

Th,68. 

Variegated,  44 

'Wl)itoiroD,75. 
I^yroanrite,  179. 
PyTo6hlore,512;  6ia. 
Pyrodunite^  177. 
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PjTodasite^  58S. 
I^og^oanito,  63ft. 
E^lusite,  165. 
f^rromelane,  803. 
Pjromeline,  648. 
Pyromorphit6|  635;  581 
Pyrope,  267. 
Pjrophyllite,  454. 
Pyrophysalite,  378. 
E^plssite,  734. 
Pyroretin,  744.  746w 
I^oretinite,  744. 
Pyrorthite,  286. 
Pyroscheererite,  737. 
Pyrosderite,  493. 
Pyrosiderite,  169. 
Pyrofimalite,  414. 
Pyrostibito,  186. 
tPyrostilpnite,  93. 
Jyrotechnite,  616. 
^roxene,  212,  803. 
i^oxenyte,  220,  359. 
PyiThite,  768. 
l^rrholite,  480. 
Pyrrhoslderite,  169. 
Pyrrhotine,  67. 
Pyrrhotite,  68 ;  57,  803. 

Quartz,  189,  803. 

FemigiDOus,  198. 

Oranular,  195. 

nectiqae,  199. 

resinite,  198. 
Quecksilberfablers,  101. 
Quecksilberbcanders,  738 ;  55. 
QuecksQberhomerz,  111. 
Quecksilberleberens,  65, 
QueUen,  178. 
Quickailyer,  Native,  13. 

ADtiinoDlte,  547. 

Chlorid,  111. 

Horn,  HI. 

lodid,  117. 

Sulphnret,  55. 

Selenid,  66. 
Qulndte,  406. 

Rabenglimmer,  314. 
Badauite,  341. 
R&delerz,  96. 
Uadiated  pyriteSi  75. 
Badiolite,  426. 
Rahtite,  48. 
Baimondite,  656. 
Rammelsbeigite,  77 ;  70. 
RaDdanite,  199. 
Rapbanosmite,  48. 
Rapidolite,  319. 
Rapbilite,  233. 

RaseneiBenstein,  172,  17  4^  178. 
Rastolyte,  486. 
Ratholite,  896. 
Ratofkit,  123. 
Ranhkalk,  682. 
Eaiimit,485. 


BaQBchgelb^  26,  27. 
Rautenspath,  682. 
RaEoamoffkkin,  460. 
Realgar,  26. 
Red  antimony,  186. 

chalk,  141. 

oopper  ore,  138. 

hematite,  140. 

iron  ore,  140. 

iron  Titriol,  657. 

lead  ore,  628. 

manganese,  691. 

oohre,  141,  167. 

rilTor  ore,  94,  96. 

vitriol,  647. 

Bine  ore,  186. 
Reddle.  141. 
Redruthite,  52. 
Reichite,  677. 
Reissacherite,  181. 
ReiBsbley,  24. 
Refdanskite,  803. 
Remingtonite,  711. 
Remolinite,  121. 
Rensselaerite,  46L 
Resigallum,  26,  27. 
Resin,  Mineral,  eto.,  739-747. 

Highgate,  789. 
Retinaspbalt^  748. 
Retinalite,  464. 
RetineUite,  748. 
Retinic  Add,  748. 
Retinite,  739;  753. 
Retzbanyite,  100. 
Retzite,  v.  iBdelforsite. 
Reussin,  637. 
Reussinite,  744. 
Rhffitizite,  876. 
Bbodalose,  647. 
Khodalite,  459. 
Rhodium  gold,  41. 
Rhodizite,  696. 
Bhodoohrome,  495. 
Rhodochroslte,  691. 
Rhodoial,  568. 
Rhodonite,  226. 
Rhodopbyllite,  495. 
Rhombenglimmer,  302,  804. 
Rhomb-spar,  68^ 
BhyacoUte,  352. 
Rlchmondite,  803. 
Riditerite,  234;  215. 
Riemannite,  419. 
RipidoUte,  497 ;  501. 
msigallnm,  26. 
RiUingerite.  94 
Rock  cork,  v.  Hornblende. 

crystal,  198. 

meal,  680. 

milk,  680. 

salt,  112. 

soap,  476. 
Rochlandite,  v.  Serpentine. 
Rochlederlte,  744. 
RoBmerito,  665. 


RoBSslerite^  566. 
Rohwand,  685. 
Rogenstein,  679. 
Romanzovlt,  266. 
Romeine,  Romeite,  54t. 
Roschgewachs.  106. 
Rose  quartz,  193. 
Roselite,  660. 
Rosellan,  v.  Rosite. 
Rosite,340;  86,4^0. 
Rothbleierz,  628. 
Rothbraunstein,  225« 
Rotheisenerz^  140. 
Rother  vitrid,  647. 
RothgiUtigerz,  94^  96L 
Rothkupferen^  183. 
Rothnickelkiea.  6a 
Rothoffit,  268. 
Rothspiessglanzen^  186L 
RothspiesglaBerz,  186. 
Rothzmkerz,  186. 
Rottisite,  471. 
Rnbellan,  804. 
Rubellite,  365. 
Ruberite,  133. 
Rnbiodle,  147. 
Rubin,  188. 
Rnbinblende,  94. 
Rnbinglimmer,  170. 
Ruby,  Spinel,  Balaa,  AlmanAat 
147. 
Oriental,  138. 
Bnby-blende,  94 
Ruby  silver,  94,  96. 
Ruby  sulphur,  v.  Realgar. 
Ruthenium,  Sulphuret,  74 
Bntherfordite,  626. 
RutUe,  169. 
Byaodite,  362. 

Saccharite,  344 
Safflorite,  70. 
Sagenite,  169,  198. 
Sahfite,  215. 
Sal  ammoniac^  114 

gemme^  112. 
Salamstein,  v.  Sapphire^ 
Saldanite^  649. 
Balmare,  112. 
Salmiak,  114 
Salt,  Common,  112. 
Saltpeter,  692. 
Salts oflron,  750. 
Salzkuperer^  121. 
Samarskite,  520. 
Samian  Earth,  473. 
Sammetblende,  169. 
Sammeter^  666* 
Samoite,  47a 
Samteisenen,  169. 
Sandaraca,  26.  ^ 

Sandbei^te,  104 
Sandstone,  19&  « 

Sanidin,  852. 
^poDto,472;  4BIL 
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SapparOi  376. 
Sapphire,  188. 

d'ean,  299. 
fiapphirine,  891. 
Bapphlras,  831. 
SarooUte,  317,  488. 
Sard,  194. 
Sardachates,  196. 
Sardinian,  622. 
Sardonyx,  196. 
Sartorite,  87. 
Saspachite,  447. 
Sassolite,  SassoUn,  694. 
Satin  spar,  687,  678. 
Satersbergite,  76. 
Sanalpit,  290. 
Sausaturite,  290;  821,  341. 
Saustoin,  677. 
Savite,  426. 
Saynite,  47. 
ScarbrSite,  421. 
Scapolite  Group,  817. 
BcfaaalBteih,  210. 
Schabasit,  434. 
Schapbacfaite,  86. 
SchHtzeUit,  HI. 
Scbaumspath,  678. 
Scheelbleispatb,  606. 
Schoelin  calcaire,  606. 

femigino,  601. 
Scheelite,  605,  803. 
Scbeelitine,  606. 
Scheelsaure,  186. 
Sebeelsaures  blei,  606. 
BcheeLspatb.  605. 
Scbeererite,  727 
Schefferite.  215,  242. 
Schieferspath,  678. 
Schilfglasers,  93. 
Schiller-apar.    469;    209,    210, 

221. 
Schillerstein,  221. 
Schlanite,  746. 
Schmelssteiu,  326 
Scbmirgel,  139. 
Schneiderite,  899. 
Schonit,  642. 
Schorl,  205,  865. 
Schorl  rouge,  169. 
Schorlartiger  beril,  876. 
Schorlite,  877. 
Schorlomito,  890. 
Schoraa,  281. 
Schreiborsite,  61. 
Schriften.  Schrift-tellur,  81. 
Schrotterite,  421. 
Scbulzit,  105. 
Schuppen  stein,  316. 
Schatzit,  619. 
Schvrarzbraunstein,  163. 
Schwarteembergite,  120. 
Schwarzerz.  46,  100,  106. 
Schwangiltigen,  101, 106. 
Bchwanmanganen,  162. 
SobwanaplMsglaaerik  98. 


ScfawatEite,  101. 
Schwefol,  Naturlicher.  20. 
Schwefelantimonblei,  99. 
Schwefelkies,  62. 
Scbwefelkobalt,  47. 
Scbwefelnickel,  66. 
Schwefelqaecksilber,  65. 
Schwefelskure,  614. 
Schwefelsilber,  88,  61. 
Scbwerbleiens,  167. 
Schwerspath,  616,  619. 
Schwerstein,  606. 
Schweruranerz,  154. 
Scbwimmkiesel,  199. 
Sderetinite,  744. 
Sderoclaae,  87,  92. 
Soolecite,  428. 

Anhydrous,  861. 
Scolezeroee,  361. 
Soorodite,  674. 
Scorza,  281. 
Scotiolite,  489. 
Scoulerite,  424. 
Sebesite,  238. 
Seeerz,  o.  Limonita 
Seifeustein,  472. 
Seladonite,  468. 
Selbite,  804. 
Selenblei,  42. 
Selenbleikupfer,  43. 
Selenbleispath,  669. 
Selenite,  637. 
Selenkobaltblei,  48. 
Selenkupfer,  46. 
Selenknpferblei,  48. 
Selenkapfersilber,  39. 
Selenmercur,  56. 
Selenpalladium,  12. 
Seleuquecksilber,  56. 
Selenquecksiiberblei,  44. 
SelenscbwefelquecksUber,  66. 
Selensilber,  39. 
Selensulphur,  21. 
Selwynite,  509. 
S^m^liue,  383. 
Semi-opal,  199. 
SenarmoDtite,  184. 
Seneca  oil,  726. 
Bepiolite,  456. 
Serbian,  610. 
Seridte,  487. 
Serioolite,  v.  Satin  spar. 
Serpentine,  464,  804 
Severite,  476;  460. 
Seybertite,  508. 
Sezangalites,  42. 
Sbepardile,  62. 
Siberite,  366. 
Sicilianite,  619. 
Sideretine,  589. 
Siderit€,688;  193,672. 
Sideritis,  149. 
Sideroboiine,  600. 
Sideroohalcit,  670. 
Siderochrome^  163. 


Siderodepte,  268. 
Sideroconite,  676. 
Siderodot,  688. 
Sideroferrite,  16. 
Sideromelare,  360. 
Sideropleaile,  688. 
Sideroscliisolite,  504 
Siderosilicite,  484 
SideroAe,  688. 
SideroUnt<)l,  514 
Sideroxene,  762. 
Siegelerde,  458. 
Siegelstein,  149. 
Siegenite,  68,  69. 
Sienite,  240,  359. 
Silber,  Gedieg^n,  9. 
Silberamalgam,  18. 
Silberfahlerz,  101. 
Silberglanz,  38. 

Biegsaraer,  66. 
Silberglas.  38. 
Silberhornerz,  114 
Silberkupferglanz,  54 
Silberphyliinglanz,  83 
Silberspiessglanz,  36. 
Silberwisrouthglanz,  36. 
Silex,  189. 

Silice  gelatineuse,  v.  Hyalita 
Silicifled  wood,  196. 
Siliceous  sinter,  195. 
Siltoite,  841. 
Siliooborocalcite,  598. 
SilHroanite,  373. 
Silvanite,  81 ;  19. 
Silver,  Antimonial,  85. 

Antim.  suipliuret,  03,  91 

Arsenical,  it 5. 

Bismutliic,  3C. 

Black,  106. 

Briitle  sulphuret^  108. 

Bromio,  116. 

Carbonate,  804 

Chlorid.  114 

Clilorobromid,  115. 

Cupreous  sulphuret,  54, 

Flexible  sulphuret,  &5. 

Gray  (Preieelebenite),  9  i 

Horn.  114 

Iodic,  117. 

Muriate,  114 

Native,  9. 

Bed,  or  Ruby,  94,  96. 

Selenic,  39. 

Sulphuret,  38.  51. 

Sulphuret  of  Copper    i 
54 

Telluric,  60. 

Vitreous,  38. 
Silver  glance,  38. 
Silver  ore,  Brittle,  106. 

Flexible,  56. 

Red,  or  Ruby,  94,  98 
Sinopite,  477. 
Sinter,  Siliceous,  196,  199 
Sismondine^  604. 
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Siiserakite,  13. 
Skapolith,  8ia 
Skleroklas,  87.  92. 
Skogbolit,  514. 
Skolezit,  428. 
Skolopsite,  833. 
Skorodit,  574^ 
8kutterudite,  71. 
Slate^par,  678. 
Sloanite,  446. 
Smaltine,  Smaltite,  70 
Smaragdos,  245,  581. 
Smaragdite,  215^  285. 
Smaragdochaloit^  121,  401. 
Smectite,  458;  476. 
Smelite,  «.  Kaolin. 
Smirgol,  138. 
Smithsonite,  692 ;  407. 
Smyris,  139. 
Snanimite,  316. 
Soapstone,  451,  472. 
Soda,  Borate  of,  597. 

Carbonate  of;  705 ;  706. 

Muriate  o^  112. 

Nitrate  of;  592. 

Sulphate,  615 ;  636. 
Soda  alum,  653. 
Soda  copperas,  v.  Jarosite. 
Soda  nitre,  592. 
Soda  spodumene,  846. 
Sodaite,  324. 
SodaUte,  830. 
Sodium,  CUorid,  112. 
Soimonite,  v.  Gonmdum. 
Solfatarite,  649,  653. 
Sombrerite,  635. 
Somervillite,  280,  402. 
Sommite,  827. 
Sonnenstein,  v.  SunBtone. 
Soude,  V.  Soda. 
Sordawallte,  244. 
Sory,  645. 
Soufre,  20. 
Spadaite,  405. 
Spaniolite,  101. 
Spargelstein,  630. 
Sparkies,  v.  Speerkiea. 
Sparry  or  Spathic  iron,  688. 
Spartaite,  678. 
Spartalite,  136. 
Spatheisenstein,  688. 
Spear  Pjrrites,  75. 
Speckstein,  451. 
Specular  Iron,  140. 
Speerkiea,  76. 
Spessartite,  268. 
Jpeiskobalt,  Weiaaer,  70. 
SphflBrite,  687. 
Sphsrosiderite,  690. 
Sphaeroatilbite,  442. 
SphaBrulite,  359. 
Sphalerite,  48. 
Sphene,  383. 
Sphenodase,  280. 
8phragldite,  Sphragid,  468. 


Spiaaterit,  59. 
Spiegelglaiiz,  32. 
Spiesglanzsilber,  36. 
SpiesBglanz,  Gediegen,  18. 
Spiessglansocher,  187. 
Splbsglanzweisa,  184. 
SpiesBglanzblei,  96. 
SpiesBglansblende,  186. 
Spiesglaa,  18. 
SpiesBglaserz,  29. 
SpieBglassilber,  35. 
Spiljto,  352. 
Spinel,  147. 
Spinel  ruby,  147. 
Spinellan,  333. 
Spinelle  zindf^re,  149. 
Spinthdre,  388. 
Spodumene,  228. 

Soda,  346. 
Sprcustein,  426. 
Sprodglanzers,  106. 
Sprodglaserz,  106;  107 
Sprudelstein,  696. 
Staffelite,  584. 
Stahlkobalt,  72. 
StahlBtem,  688. 
Stalactite,  679. 
Stalagmite,  679. 
Stanekite,  745. 
StangenBchorl,  TTeisser,  876. 
Stangenspath,  616. 
Stangenstein,  376. 
Stannine,  Stannite,  68. 
Stannite,  169. 
Stanzait,  371. 
Stassftirtit,  596. 
Staurolite,  888 ;  439. 
Staurotide,  388. 
Steargillite,  469. 
Steatite,  451,  472. 
Steel  oro,  688. 
Steinheilite,  299. 
Steinkohle,  754. 
Steinmannite,  41. 
Stemmark,  474,  476. 
StelnSl,  723. 
Steinsalz,  112. 
Stellite,  896. 
Stephanite,  106. 
Stcroorite,  651. 
Stembergite,  54. 
Stetefeldtite,  188. 
Stibi,  29. 
Stibiconite,  188. 
Stibine,  29. 
Stibiogalenite,  691. 
Stibium,  29. 
Stiblite,  Stiblith,  188. 
Stibnite,  29. 
Stilbite,  442 ;  444. 
StUbit  anamorphiqne^  444 

Blattriger,  444. 
StOloUte,  V.  Opal. 
Stilpnomolane,  460. 
Stilpnosideritei  172. 


Stinkkohle,  14IL 
Stimmi,  29. 
Btinkstone,  67T. 
Stolpenite,  469. 
Stolzite,  606. 
Strahlbaryt,  616. 
Strahlenkupfer,  57a 
Strahlerz,  570. 
Strahlkies,  76. 
StrahlBtein,  238,  281,  591 
Strahkeotith,  442. 
Strakonitzite,  221,  406. 
Stratopeite,491;  227. 
Striegisan,  576,  682. 
Stroj^oyite,  323. 
Stromeyrite,  64. 
Stromit,  v.  RhododmaitaL 
Stromnite,  699. 
Strontia,  Oarbonaie,  G99. 

Sulphate,  619. 
StrontianitQ,  699. 
Strontianocftldte,  678. 
Struvite,  651. 
StiibeUte,  492. 
Studerite,  104. 
Stylobat,  370. 
Stylotyp,  Styloptypite,  sa 
Stypterite,  649. 
Styptidte,  666. 
Suocinellite,  748. 
Succinite,  740;  266L 
Suoduic  add,  748. 
Snlphatite,  614. 
Sulphur,  NatlTQ^  20. 

Belenic  21. 
Sulphuric  add,  614. 
Sumpferz,  172,  174^  ITflL 
Sundvikite,  340. 
Snnstone,  346,  365. 
Snsannite,  626. 
Svanbergite,  590. 
Swinestone,  677. 
Syenite,  240,  869. 
Syepoorite,  47. 
^hedrite,  442. 
Sylvan,  Gtodiegen,  19. 
Sylvane  graphiqae^  8U 
Sylvanite,  81 ;  19. 
Sylvme,  Sylvito,  111, 
Symplesite,  568. 
S^tagmatite,  235. 
Seaibelyite,  694. 


Tabergite,  498,  496,  4tl 
Tabular  spar,  210. 
Tadihydrite,  119. 
Tachylyte,  246. 
Tadiyaphaltito,  276. 
T»nite,  16. 
Tafelspatli,  210. 
Tagitite,  566. 
Talc,  461. 
Tal&«patite,  63&. 
TalcphosphorBfinnr,  5tf^ 
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Tab  zographiqne^  v,  CMadonlte. 

Talo  chlorite,  600. 

Taldte,  309. 

Talooid,  464. 

Talkeisener^  160. 

Talkerde-Alauo,  d61 

Talkspath,  680. 

ralkhjdrat,  176. 

Talksteinmark,  378. 

Tallingite,  122. 

Tallow,  Mineraly  '731. 

Taltalite,  366. 

Taioarite,  571. 

Taiinenite,  86. 

Tantalic  ochre,  188. 

Tankite,  837. 

Tantale  0Jjd6  ytferifSre,  619. 

Tantalite,  514;  518. 

Tapiolite,  518. 

Targionite,  40. 

Tarnowitzite,  694. 

Taamamte,  746. 

Tauriacite,  644. 

TautokUn,  685. 

Tautolite,  285. 

Tavistocklte,  682. 

Taylorite,  614. 

Teoticite,  644. 

Tekoretin,  736. 

T^leaie,  138. 

Tellar,  Gediegen,  19. 

Tellurbismuth,  80. 

Tellurblei,  44. 

Tellure  auro-argentif^  81. 

auro-plombifere,  81. 

natif  auro-ferrifdre,  19. 
TellurgoldflUber,  51. 
Telluric  bismuth,  30. 
Telluric  ochrei  188. 
Telluric  silver,  60. 
Tellnrige  sanre,  188. 
Tellurite,  188. 
Tellurium,  Bismuthic^  30, 81, 32. 

Black,  82. 

Foliated,  82. 

Graphic^  81. 

Kative,  19. 

White,  Yellow,  81. 
Tellurium  glance,  v.  Nagyaglte. 
Tellurous  acid,  188. 
TeUursUber,  50. 
Tellnrsilberblei,  v.  ^Ivanitei 
Tellurwismntb,  80,  81, 82. 
Tengerite,  710. 
Tennantite,  104. 
Tenorite,  136,  804. 
Tephroite,  259. 
leratolite,  478. 
Terenlte,  328. 
Temarbleicrz,  624 
Terre  yerte,  462,  463. 
Teachomacherite,  706. 
TesseUte,  415. 
Teaseralkies,  71. 
TetaitiQek  ^B. 


Tetradymite,  80;  81,  82,  804 
Tetrahedrite,  100,  804. 
Tetraphylxne,  641. 
Texalitb,  176. 
Texasite,  710. 
Thalheimit,  78. 
Thalite,  472. 
ThalUte,  281. 
Tharandite,  682. 
Thenardite,  616. 
Thermonatrite,  706. 
Thennoph7mte,  466. 
Thierschite,  7ia. 
Thiorsauite,  337. 
Thomaite,  697. 
Thomsenolite,  129. 
Thomsonite,  424 ;  829. 
Thoneisenstein,  688. 
Thonerde  SchwefelsaurQ^  681, 

649,  658. 
Thonerdephosphat,  676. 
Thorite,  418;  763. 
Thranlite,  492. 
Thrombolite,  662. 
Thulite,  290. 

Thumite,  Thnmmaratein,  297. 
Thuringite,  507. 
Tiemaxmite,  66,  806. 
Tile  ore,  133. 
Tikerodlte,  43. 
Tin,  Native,  17. 

Oxyd,  167. 

Sulphuret,  68. 
!nn  ore,  157. 
Tin  pyrites,  68. 
Tinder  ore,  91. 
Tinkal,  597. 
Tinkalzit,  698. 
Tirolite,  670. 
Titaneisen,  148. 
Titane  anatase,  161. 

ozyd^  159,  161,  164 

silico-calcaire,  883. 
lltanic  add,  169,  161,  164. 

iron,  148. 
Titanite,  383,  806. 
Tiza,  9.  Ulezite. 
Tombazite,  72. 
Topac,  876. 

False,  193. 

Oriental,  138. 
Topazolite,  268. 
Topaiofldme,  878. 
Topfstein,  v.  Potstone^  461. 
Torbanite,  742. 
Torbemite,  Torbcrite,  686. 
Torrelite,  516. 
Tondistone,  196. 
Tonrbe  papyrac^  746. 
Tourmaline,  865. 
Towanite,  65. 
Trachyte,  359. 
Traubenblei,  636. 
TraverseUite,  214,  221,  406L 
Travertiue,  680. 


Tromenheerite^  86, 
Tremolite,  283. 
Trichaldte,  662. 
Tridiite,  806. 
Trichopyrit,  66. 
Triolasite,  484. 
Tridymite,  806. 
Trinacrite,  484. 
Tripestone,  621. 
Triphane,  228. 
Triphylite,  TriphyUne,  641. 
TriplitCL  643. 
Triploklas,  424 
Tripolite,  199. 
Tritomite,  412;  272. 
Troilite,  67. 
TroUeite,  577. 
Trombolite,  562. 
Trona,  706. 
Troostlte,  262. 
Tscheffkinite,  887. 
Tsdiermigite,  661. 
Tuesite,  474 
Tufa,  Oalcareous,  680. 
Tungstate  of  iron,  601. 

of  lead,  606. 

of  lime,  606. 
Tungsten,  606. 
Tungstio  acid  or  odira,  186. 
Tungstite,  186. 
Turgite,  167. 
TOrkis,  580. 
Turmalin,  866. 
Tumerite,  540. 
Turquois,  580 ;  671 
Tyrite,624 
T^lite,  670. 

Uddevallite,  144 
Uigite,  412. 
Dlexite,  598. 
Ullmannite,  73. 
Ultramarine,  881. 
Unghwarite,  461. 
Unlonito,  290. 
Uraconise,  Uraoonite  668. 
Uralite,  222. 
Uralorthite,  286. 
Uranatemnite,  164. 
Uranbluthe,  667. 
Uiane  oxydal^  164 
Uranglimmer,  586;  686. 
Urangieen,  667. 
Urangriin,  667. 
Urangummi,  179. 
Uranin,  Uraninite,  154 
Uranisdies  Plttin-Ens,  175. 
Uranisches  Gummi-Er^  178 
Uranite,  685;  586. 
Uranium,  Carbonate,  717. 

Ozyd,  154 

Phosphate,  586,  686. 

Sulphate,  666,  667,  66a 
Urankalk-(}arb(mat,  717. 
Uranmioa,  586. 
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CJraaoohiildte,  667. 
Uranochre,  668. 
CTranoniobit,  620;  *ii, 
UraDophanei  805. 
Uranotantal,  62a 
Uranozyd,  164 
llranpecheiz,  164, 176.  U9. 
trranph7llit,  585. 
IJranTitriol,  666. 
Urao,  706. 
rrrdite,  589. 
Urpethite,  731. 
Uwarowit^  270. 

Valaite,  806. 

Yalendanite,  852. 

Yalcntinito,  184. 

Vanudito,  610. 

7anadio  oohre,  16?. 

Yanadinbleien,  610. 

Yanadlnite,  610. 

Yargasite,  220. 

Yariegated  copper,  44% 

Yarioljfce,  34^  859. 

Yariscite,  582. 

Yarvadte,  166,  171,  181 

Yaaquelioo,  YauqneUnite^  680. 

Yelvet  copper  ore,  666. 

Yerd-antique,  466,  676. 

Yermicalite,  493. 

YermilioD,  66. 

Yermontite,  78. 

Yestan,  806. 

Yesuyianite,  276. 

Yesurian  salt,  616. 

Yierzonite,  477. 

Yillarsite,  409. 

YiUemite,  262. 

Yilnite,  210. 

Yiolan,  223. 

Yitreous  copper,  52. 

sUyer,  38. 
Yitriol,  Blue,  648 

Green,  646. 

Lead,  622. 

Nidcel,  648. 

Bed,  or  Cobalt,  647. 

Red  Iron,  667. 

White,  or  Zino^  647. 
Vitriolgelb,  660. 
Yitriol  ocbre,  662. 
Yitriolbleierz,  622. 
Yiyianite,  556. 
Yoglianite,  668. 
YogUte,  717. 
Yoigtito,  807,  486. 
YoUmerite,  178. 
Yolborthite,  611. 
Yolcanic  glass,  213. 
Yolcanite,  369. 
Yolgerite,  188,  806. 
Yoltaite,  662. 
YoltKite,  Yoltiine,  50. 
Yoraulite,  572. 
Yorhanserite,  464i 


Toigite,  843. 
Yulpinite.  621. 

Wad.  181. 
Waglt,  407. 
Wagnerite,  588. 
Walchowite,  741. 
Wafdhelmite,  242. 
Walkthon,  Walkerde,  458. 
Wallerian,  286. 
Walmstedtite,  686. 
Wandstein,  685. 
Warin^tonite,  664. 
Warwiddte,  60a 
Washingtonite,  148. 
Wasite,  806. 
Wasserblei,  82. 
Wasserbleisilber,  82. 
Wasserkies,  76. 
Water,  135. 
Wayellite,  576. 
Websterite,  668. 
WehrUte,  82,  296. 
Weichbraunstein,  165. 
Weicheisenkies,  v.  Wasserkies. 
Weicbmangan,  165. 
Weissbleierz,  700. 
Weisserkies,  75. 
Weisserz,  76. 
Weissgolderz,  81. 
Weissgiiltigerz,  101,  104. 
Weissian,  v.  Sooledte. 
WeiBsigite,  863. 
Weissite,  301,  486. 
Weiaskupfer,  86. 
Weissknpferens,  75. 
Weissnickelkles,  70,  77. 
Weisspiessglanzerz,  184. 
Weissstein,  362. 
Weis8*Sylvanerz,  81. 
Weisstelittr,  81. 
Wemerite,  819;  318,  324,806. 
Wheel-ore,  96. 
WheweUite,  718. 
White  antimony,  184. 

arsenic,  183. 

oopperas,  647,  650. 

iron  pyrites,  75. 

lead  ore,  700. 

nidcel,  77. 

teUnrium,  81. 

vitriol,  647. 
Whitneyite,  87. 
Wichtine,  Widitlsite,  244. 
Wiesenorz,  172,  174^  178. 
Wilheknite,  262. 
Willemite,  262. 
Williamsite,  262,  465. 
WUsonite,  480 :  328. 
Wiluite,  266,  276. 
Wiserin,  528. 
Wismath,  Gediegen,  19. 
Wismuthblende,  391. 
Wismuthblcier^  36. 
Wismuthglani^  30. 


Wismnth-KQpferarii  86^  98. 
Wismnthochre,  185. 
Wismuthoxyd,  Kolens.,  711 
WiBmuthaUber,  36. 
Wismnthspath,  716. 
Withamite,  281. 
Witberite.  697. 
Wittichenite  Wittidiite,  98. 
Wittmg^te,  491. 
Wocheinite,  174. 
Wodankies,  v.  Qcradorffitbb 
Wohlerite,  261,  806. 
Wolchite,  96. 
Wolchonskoite,  509. 
Wolfram,  601. 
Wolframite,  WolframiDS^  Ml 

186. 
Wolframbleier^  606. 
Wolframochre,  186. 
Wolfsbeigite,  86 ;  91. 
WoUastonite,  210;  S96. 
Wohiyn,  618. 
Wood,  petrified,  196. 
Wood-ope],  199. 
Woodwardite,  666. 
Worthite,  873. 
Wulfenite,  607. 
Wnndererde,  v.  TenftoBtu 
Wiirfelerz,  678. 
Wurfelgyps,  621. 
Wiirfelspath,  621. 
Wiirfelzeolith,  432,  434 
Wurtzite,  69. 

Xanvhttan,  v.  ntanite. 
Xanthite,  276. 
Xanthoconite,  108. 
Xanthokon,  loa 
Xanthophyllite,  608. 
Xanthopyrites,  62. 
Xanthorthit,  285. 
Xanthosiderite,  174;  665. 
Xenolile,  873. 
Xenotime,  628. 
Xonaltite,  897. 
XyUte,  Xylotile,  406. 
Xylochlore,  415. 
Xylokryptit,  v.  Sdieeraritsf 
Xyloretinite,  742. 

Tandite,  297. 
YeDow  oopperas,  655. 

copper  ore,  65. 

lead  ore,  607. 

tellurium,  81. 
Yenite,  296. 
Ypol^ime,  568. 
Ycterbite,  293. 
Yttererde,  PhospL,  5ia 
Yttergranat,  268. 
Yttertlussspath,  12ft, 
Ytterspath,  528,  7ia 
Yttria,  Fluato,  12S. 

Phoephaite^  52a 

Tantiaateb  61iL 
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Fttria,  Silicate,  804 
Yttrocalcit,  126. 
irttrooerite,  126. 
Tttrooolumbite,  v.  Yttrotantal- 

ite. 
irttroilmemte,  619,  620. 
irttrotantalite,  619. 
Vttrotitaiiite.  SBY. 

Zala, «.  Borax.    . 
Zamtite,  710. 
Zaratite,  710. 
Zeagonite,  418. 
Zeasite,  v.  OpaL 
ZeJOanite,  147. 
Zellkies,  76. 
Zeolite  Section,  421. 
Zeolite,  Feather,  426. 

FoUated,  442,  444. 

Elfloresciiig,  399. 

Needle,  426. 

Pyramidal,  416. 

Cubic,  432,  4.S4. 
Zeugite,  663. 
Zenzite,  370. 
Eeylanite,  147. 


Zlegelens,  138. 
ZietriBikite,  783. 
Zigaoline,  133. 
Zillerthite,  234. 
Zinc,  Arsenate,  601. 

Carbonate,  692,  711. 

hydrate  caprifdre,  670. 

lodid  and  Bromid,  122. 

Native,  17. 

ozidd,  186. 

ozid^  silidfl^re,  262. 

Ozysolpharet)  60. 

Phosphate,  644. 

Bed  Ozyd,  136. 

SOicate,  262,  406. 

Siliceous  Ozyd,  407. 

Sulphate,  624,  647. 

Snlphid,  Sulphnret,  48. 
Zino  blende,  48. 
Zinc  bloom,  711. 
Zincfahlen,  104 
Zinc  Titriol,  647. 
Zinc  ore.  Bed,  ISA. 
Zindte,  186. 
Zinconise,  711. 
Zinkanenlttt,  6«1. 
711 


Zinkbluthe,  71L 
Zinkenite,  88. 
Zinkglas,  407. 
Zinkit,  136. 
Zinkkieselers,  407. 
Zinkosite,  624 
Zinkozyd,  186. 
Zinkphyllit,  644 
Zinkspath,  692. 
Zinkvitriol,  647. 
Zinn,  Qediegen,  17. 

Geswefoltes,  ift. 
Zinnen,  167. 
Zinnkies,  68 
Zinnober,  66. 
Zinnstein,  167. 
Zinnwaldite,  314 
Zippeite,  667. 
Zircon,  272. 
Zirconite,  278. 
Zoifiite,  290,  806L 
Zolestein,  619. 
Zorgite,  48. 
Zunderen,  91. 
Zurlite,  280. 
ZwieseUte^  M8. 
S^jfikdlta,  Sftt. 
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PREFATORY  NOTE. 


This  Appendix,  prepared  with  the  oo-opention  of  Professor  Dai^a,  is  intended  as  one  of 
a  series  to  be  pablished  from  time  to  time.  It  indndes  descriptions  of  87  minerals  an- 
nounced as  new,  and  also  some  important  facts  regarding  a  few  old  species,  pablished  sinos 
the  appearanco  of  the  Mineralogy  in  1868. 

An  alphabetical  arrangement  is  adopted  for  conyenience  of  reference.  The  speoieB  in* 
daded,  arranged  according  to  the  general  subdiyisions  in  the  dasmfloation  of  minerals,  are 
asfdlows:— 

t.  Kaiive  ElemmUs. 
1.  Diamond.  I  2.  Maldonito, 

8.  BfuJliphidB^  Arsenids^  etc 


8.  Azsenical  Cobalt,  Ehifadi-Arsenik-Cobalt 
4  Beyrichite. 
6.  Diaphorite. 

6.  Dyscrasite :  Stibiotriargentite,  Stibiohex- 

aigentite. 

7.  Epi^ulangerite. 

8.  Epigenite. 

9.  Glaucopyrite. 
10.  Jnlianite. 


11.  Elaprotholite. 

12.  Metadnnabazite. 

13.  Orileyite. 

14.  Osbomite. 

15.  Polyaigyrite. 

16.  Eionite. 

17.  TellurwismnthsilbeE. 

18.  Wolfachite. 
10.  BylTanite. 


8.  OhMdBf  FhiaiidB. 

80.  Kadorite,  Sb,  Pb,  GL  O.  1 22.  Balstonite,  Al,  Fl,  H. 

81.  Nantokite,  On*  01.  1 28.  Sellaite,  Hg  FL 


4.  OxifdB. 


24  Chrompicotlte  (Spind  gronp). 

25.  Ilsemannite,  Mo+4&o. 

26.  Jacobaite  (Spinel  gronp). 

27.  lithiophorite  (near  Asbolan). 


28.  Namaqnalite  (near  Hydrotaldta). 
20.  Babdionite. 

80.  Brookite. 

81.  Tridymite. 


0.  Anhffdimu  SiUeates, 

82.  Amblystegite  (Hypersthenite).  1 86.  Bismntoferrite. 

88.  Aspidolite  (Mica  Gronp).  87.  Hortonolite  (GhiyBolite  Group). 

84  Asteroite  (Pyroxene).  88.  Monzonite. 

85.  Barettite.  1 89.  Boepperite  (ChijHolite  Groiq^). 
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6.  B!ydfr<m9  SOicaim. 


40.  AntiDite  (near  Sexpentine). 

41.  Aqnaoreptite  (near  Hydzophite). 

42.  OyanochalGite  (neax  OhxysoooUa). 
48.  IMabantaohzoiiojn  (Chlorite  Gronp). 

44.  Epbefdte. 

45.  l^iphanite  (near  Eokamptite). 

46.  £azalite  (near  Belendte). 

47.  GlimbeUte  (near  Finite). 

48.  HaUite. 

49.  Hypoohlorite. 

50.  iTigtite. 

51.  Milarite  (a  Zeolite  n. 


62.  NsBnunite. 
58.  Nigzeadte. 

54.  PlmnbaUophaue. 

55.  Beetormelite. 

56.  ReiBsite  (near  Henophane). 

57.  Talooeite. 

58.  UranotiL 

50.  Westanite  (near  Wortbite). 

60.  Lealeyite. 

61.  Pattersonite. 

62.  Selwynite. 


7.  TofUaiatmy  Oohmbatm. 
68.  Fendhnenite  (Oolnmblto).  |  64.  Kodhelite  (near  F< 

8.  P^ciphates,  Anenatea,  etd. 


65.  Andrewaite. 

66.  Ccamleolaotite. 

67.  Ihizangite. 

68.  Guano  Pboaphateai 

69.  Iflodaaite. 

70.  Kdlophan. 

71.  Lime-WaTeUite. 

72.  Ltbiebexgite. 

73.  Montebzagite  (AmbljgQnita). 

74.  Bedondite. 

75.  Saroopaide  (TzipUte). 

76.  Trogerite. 

77.  Walpnigite. 

78.  ZepbaroWohite. 

9.  Baratea. 

79.  Snaaezite. 

1  80.  Winlcworthite. 

10.  TungstateB,  MolybdcaeB,  VanadaUi, 

81.  Wolframite. 
82.£oeite. 

88.  Fucherite. 
84.  Vanadioiite. 

11. 

Btdphatet,  Cfhramatet, 

85.  Gnaao  Sulphatea. 

86.  Oaledonite. 

87.  SimoDjite. 

88.  Lazmannite. 

89.  PboapboehzomitaL 

90.  fiastnaeaite  (Haxnartite) 


92.  AmW««ine. 
98.  fioviiooiite. 


12.  Carbonateiy  Oxalates, 

\  91.  Gnano-ozalateii 

18.  Carbo-hifdTogm  Compowidi. 

94.  Trinkerite. 

95.  Wdlongaqgila 
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1«  MiMToii  d$9criMl  a$  new  epsoim. 

411.  AntaUts.'-A  same  girea  by  0.  U.  Shepazd  to  a  sabfltanoe  he  WDadien  to  be  • 
hydxatod  bzonsito.  It  ooonzs  both  maaalTe  and  oiyBtaUine,  preeentiiig  minute  ooppezy 
laminas,  with  a  fibiooB  oleavage.  H.  =8*5-4.  G.=2'52.  Oolordark  gzeeniah-brown.  An 
AnaljBiB  gave  Si  89'dO,  %  86*12,  ^e  6*70,  ^  16*79,  with  tzaoee  of  Or,  Oa,  ]^=98'91.  Thii 
compoeition  approaches  that  of  sexpeiitme  or  deweylite.  (Appendix  to  Catalogae  of  Meteor- 
ites, Amhezst,  Mass.,  Januazy  1, 1872). 

236.  AMBLYaTEorrs.— 6^.  wm  Hath,  Poge.  Ann.,  czzrviii.  681. 

Orthorhombio:  «  A  /=186''  5(K,  «  A  1-2=119'  26%  H  A  H=168*  47',  •  I  a  J  «= 
98^  6K-  Cleavage  not  observed.  Hardness  nearly  equal  to  quarts.  G.  =8*454.  Lustre 
adamantine-yitreons.  Color  brown  to  reddish-brown.  Streak  greenish-gray.  Transluoent. 
Fracture  oonchoidal.    Analysis,  G.  Tom  Bath  (1.  o.) : 

Si  %[  te  %  Ca 

49*8  5*06  25*6  177  015=98*80 

Only  half  a  gram  was  available  for  analysis,  and  the  state  of  ozydation  of  the  iron  was 
not  determined.  B.  B.  difficultly  fusible  without  intumescence  to  a  black  glass.  Not  de- 
composed by  muriatic  acid.  Found  at  Lake  Laaoh.  Amblystegite  is  closely  related  to 
hypeisthenite  in  form  and  chemical  composition.  V.  v.  Lang  has  recently  discovered  ciys- 
tals  of  hypersthenito  in  the  meteorite  of  Breitenbadi  which  give  the  same  planes  as  ambly- 
Kcegite,  and  vom  Bath  now  announces  (J^hrb.  Min.,  1871,  64^)  tho  identity  of  his  supposed 
new  species  with  hypersthenite. 

799  B.  Ambbostke.     C.  U.  Shepardy  Bural  Carolinian,  i.  p.  811. 

In  rounded  masses.  Color  yellowish  to  dove-brown.  Fracture  conchoidaL  Lustre, 
lesinous.  Becomes  electric  on  friction.  Melts  at  about  460° F.  to  a  dear  yellowish  liquid ; 
softens  at  a  lower  temperature.  Gives  off  **  succinic  add  ^'  before  mdting ;  on  fufdon  gives  an 
agreeable  balsam  odor,  unlike  that  from  the  resins  of  ordinary  pines,  and  a  dark  brown  non- 
volatile fluid  remains  as  long  as  the  mdting  heat  is  kept  up.  Combustible,  leaves  no  ash. 
Soluble  for  the  most  part  in  oil  of  turpentine,  alcdid,  ^er,  and  chloroform,  as  also  in  pot- 
ash. Found  in  the  phoephatic  beds  near  Charleston,  8.  C,  having  originated  in  the  eocene 
fonnation. 

Andrewsite.    if.  8.  Maskefyne,  Chem.  News,  zziv.  99. 

In  globular  disks  wil^  radiated  structure  resembling  wavdlite.  G.  =8*476.  Color  bluish- 
green.  Composition,  a  hydrous  phosphate  of  iron  and  copper.  An  average  of  four  detev- 
minations  gave  10*82  per  cent,  of  copper ;  and  according  to  Haskelvne  the  analyses  (not 
given  in  the  artide  quoted)  "justify  the  formula  8  (^Pe  P,  ¥e  ft*)  +  Cu*  P,  in  which,  how- 
ever, a  portion  of  the  ferric  phosphate  is  replaced  by  ferrous  phosphate,  as  in  vivianite  is 
frequently  the  case  with  the  two  phosphates.** 

Occurs  in  Cornwall  on  a  quartsose  veinstone  associated  with  Umonite  and  gothite,  and 
interpenetrated  with  a  mineral  resembling,  if  not  identical  with,  dufrenite.  Bequires  further 
description. 

71  A.  Arsemeal  eobaU,  Under  the  title  Einfaeh-^xrienSk-eobdU,  Kenngott  calls  attention 
to  a  mineral  which  appears  to  be  hexagonally  oarystalliied  araenid  of  cobalt,  ocouning  with 
barite  and  quarts  at  Bieber  (Jahrb.  Min.,  1869,  754). 

*  This  appendiz  oonteins  daaoripdoiiB  of  mlnanli  aimoimoed  m  nair  rfnoe  tfaA  |mbllont|p&  of  thifl  woric  in  IfiOR. 
A  few  noton  are  added  at  tlie  end,  on  prevtooaly  denoribad  speolea.  It  haa  bean  prepared  by  Prof.  O.  J.  Brash.  TIm 
black-feoed  fignrea  indicate  the  nnmber  of  the  ipeQieei  aa  arranged  in  th»  olawlflratton  adc^tel  in  the  Minemlegy.— 
Kaw  Hatzh,  Uaroh  1. 1912 
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288  ▲.  AspiDOLiTB.— AspidoHth,  F,  «.  Kobdl^  Ber.  Ak.  Httnche&,  Hazch  6, 1869. 

Orthorhoznbio :  in  pzismB  giving  approximatiyelj  120"  and  OO"*.  The  smaller  mden  show 
reentering  angles  from  twinning,  or  an  aggregation  of  seTeral  crystals,  giving  the  beae  an 
oval  shield-like  appearanoe.  O^ticaHj  biaxial,  with  the  diveigenoe  angle  11'  55'  fcrthr 
red  rays.  Bisectrix  normal  to  oleavage  plane.  H.=l— 2.  G.=2'72.  Lustre  peady,  sab> 
metallic.  Color  olive-green,  in  thin  leaves  brownish-yellow.  Foliated,  leaves  flexible,  faol 
not  elastic.    An  analysis  a£forded  von  Kobell : 

fil  £l  %  j'e  JTa  &  tL 

46-44  10-50  26-80  0  00  4-77  252  1-83=100*86 

The  oxygen  ratio  of  %  S,  and  Si  is  14-16  :  4*01  :  24-66,  or  8  : 1  :  5.  The  compoaitiflE 
approadies  that  of  a  soda  phlogopite. 

B.  B.  exfoliates  like  vermicnlite,  giving  water  in  the  closed  tabe.  In  the  foroepa  dilB- 
onltly  fusible  to  a  dirty  gray-white  glass.  Entirely  decomposed  \xj  mnxiatio  acdd,  leavipg  ili9 
silica  in  pearly  scales. 

Found  in  Zillert^ial,  in  Tyrol,  associated  with  chlorite. 

238.  Aateroits—A  name  given  to  a  variely  of  stellate  radiated  pyroxene,  from  Kozdmsik, 
in  Sweden,  by  L.  J.  Igelstrom  (B.  and  H.  Ztg.  xxix.  8, 1870).  It  is  ash-gray  to  white  is 
color,  has  a  silky  lustre,  is  oi)aque,  becomes  bronse  color  on  exposure.  Analysis  ga<e  Si 
48-48,  ^e  22-24,  iSn  412,  Ca  1700,  Mg  418,  ignition  2-88=98-85.  The  oxygen  ratio  of 
&  to  Si  is  1:2.  It  is  a  pyroxene  near  hedenbergite,  but  containing  a  portion  of  the  iron 
replaced  by  manganese. 

416  B.  Aquacbeptitb.— C  U.  Shspardy  Am.  J.  Sd.  n.  xlvii.  256. 

Massive,  occuiring  in  irregular  polyhedral  fragments,  with  flat  or  concave  snrfaees. 
H.=2-5.  G.  =2*05— 2-08.  Lustre  dull  Color  yeUowish-brown.  Streak  orange-yellow.  Bot- 
tle.   Adheres  to  the  tongue.     Falls  to  pieces  in  water,  with  a  orackling  noise. 

Analyses— 1.  C.  U.  Shepaxd;  2.  J.  H.  Eaton  (L  a) : 


Si 

£l 

Mg 

*e 

ft 

1.    4100 

400 

17-60 

18-30 

28-00=98-90 

2.    43-03 

5-56 

19-68 

12-80 

17-40=97-87 

Decomposed  by  muriatic  acid.  Found  in  a  vein  in  serpentine,  at  Westchester,  Pa.  It  is 
near  hydrophite.    Needs  further  investigation. 

732  A.  Babtnabitr.  Euot,  Mm,  i.  296  (1841).  Basiskfluorcerium,  Eidnger^  OBf.  Ak 
Btockh.,  1888,  189.    Hamartite,  A.  E.  Nardemkim,  CEf.  Ak.  Stockh.,  1868, 399. 

The  so-called  basic  fluorid  of  cerium,  from  Bastnas.  examined  by  Hisinger,  has  been 
reexamined  by  A.  R  Nordenskiold,  and  shown  to  be  a  nuo-carbonate.  As  the  name  basio 
fluorid,  or  hydrofluocerite,  conveys  an  incorrect  idea  of  the  composition  of  the  nunesal, 
Nordenskidld  gives  it  the  new  name  JiamartUe^  ovedooldng  the  fact  that  Huot  had  alzea47 
named  the  mineral  bastndMte^  after  the  locality. 

Orthorhombio  ? — Found  in  small  masses  imbedded  between  allanite  Gtystals.  Shows  dis- 
tinct deavage.    H.=4    G.=4-98.     Lustre  grett^.     Color  wax-yellow. 

Composition  Ce  F  +  2  (Ce,  La)  C=La  4615,  Ce  8-87,  Ce  21-12,  C  20-20,  P  8-T8=10a 
Analysis  by  Nordenskidld  (1.  a)— 

C  La  Ce  fi  P— O 

19-50  45-77  28-49  I'Ol  (5-23)=100 

Kordenskidld,  having  shown  by  direct  determination  that  but  1-01  per  cent  water  exisU 
in  the  mineral,  and  that  the  balance  of  loss  on  ignition  is  carbonic  acid,  finds,  on  recalcu- 
lating Hisinger^s  early  results  with  this  correction,  a  dose  correspondence  with  the  above, 
vizT/La,  Ce,  73-59,  C,  fi  19-11,  F— O,  576,  Si  1-25=99-71.  The  direct  deterismiation  of 
fluorine  by  Hisinger  gave  9*95  per  ct. 

In  the  closed  tube  gives  but  little  water,  blackens,  then  becomes  whitish-yellow  and 
opaque ;  also  gives  a  weak  reaction  for  fluorine.  Infusible.  With  acids  effervesces  alightiy. 
With  sulphuric  acid  gives  off  flnohydric  acid,  even  after  ignition.  Found  only  at  the  Bastnai 
Mine,  Biddarhyttan,  Sweden.  The  percentage  composition  brings  this  mineral  near  kisob 
timite  (p.  708).  It  also  resembles  kischtimite  in  some  of  its  physical  characters,  ai  d  futbfl 
investigation  may  prove  tiiese  minerals  to  bo  lientioal. 


Digitized  by 


Google 


AFPKNDIZ. 


ft 


BaretHte.  A  name  giyen  by  BombiioQi  to  a  mineral  from  TraTeneDa  in  the  piOTh:  so  of 
iTrea,  haying  the  fdUowing  characten  :-^ooan  in  nodnlar,  zadiated,  and  fibrooa  maaaes. 
II.=2'5.  G.=2'5.  Color  apple-green.  Streadc  white.  Feelsoapj.  AnalysfagaTegiSO-OO, 
Ca  83*70,  'iig  10-00,  ^^e  7-20,  ^l  1*60,  0  01,  £[  1*2,  with  a  small  amount  of  sulphnrio  add, 
and  probably  also  containing  phoephonc  aoid  and  alkalies.  (Atti  della  Soa  ItaL  di  So.  Nat. 
si,  in  Jahrb.  Ifin.,  1868,  750. 

66  A.  Bbtbichttb.    K  Th,  Liebe,  Jahrb.  UM.,  1871,  840. 

Hexagonal?  Oocorring  in  scxew-shaped  groups,  radiated  in  stmctaxe,  the  oonstitaent 
prisms  of  which  are  about  70  mm.  long  and  8  mm.  wide.  One  terminal  plane  makes  an  angle  ol 
81"  with  the  yertical  axis ;  a  second,  rarer,  inclines  to  the  first  at  an  angle  of  144**,  the  angle  ol 
the  rhombohedron  of  millerite.  CleaTage  rather  perfect  parallel  to  the  first  of  these  planes, 
and  no  other  deavage  direction  obserred,  so  that  the  rhombobedral  character  of  the  oystals 
is  not  certain. 

H=3— 8-6.  G.s=4'7.  Lustre  metallia  Color  lead-gray.  Oompoeitioin  8  Ni  S+2  Ni  S*=S 
48-21,  Ni  66-70=100.    An  analysis  by  Liebe  gave : 

S  Fe  m     . 

42-86  8-79  64-28=00'88 

B.  B.  in  the  dosed  tube  decrepitates  and  gives  a  sublimate  of  sulphur,  on  oharooal  fuses 
to  a  brass-yellow  magnetic  globule.'  Sduble  in  nitro-muriatio  add,  yidding  an  emerald 
green  solution. 

Prom  Lammrichs  Haul  Mine  in  Westerwald,  where  it  is  aasodated  with  millerite. 

Bumvtoferrite.  A.  Frenzd^  J.  pr.  Ghem.,  H,  iy.  866.  This  name  has  been  giyen  to 
a  so-called  hypochlorite  from  Sdmeeberg,  haying  H.  =1-2.  G.  =4-47,  and  contauung  Si  23*08 
9c  33-33,  fii  43-26=90-67.  Frensd  further  distinguishes  two  yarieties  of  hypochlorite, 
'animany-hypoehioriU  from  BrSunsdorf ,  and  hismuth-hypoehhrits  from  Schneeberg ;  both  of 
tfiese  are  stated  to  be  mixtures,  and  not  homogeneous  minerals. 

189.  OhrtmpteoUte,     T.  Petersen^  J.  pr.  Ch.,  cyi  187. 

A  yaziety  of  diromite  occurring  in  rounded  octahedrons.  H=8.  G.  =4-116.  Lustre  yit- 
recms  to  greasy.    Color  black.    Analysis  by  T.  Petersen  and  K.  Senfter  (L  c.)  afforded : 

^  ^l  fe  iSn  do,  fn  fig 

66-64  1218  1801  046  tr.  14-(»=101-22 

This  oompodtion  does  not  differ  much  from  that  of  the  mag^esian  alumina  chromite  from 
Baltimore,  analyzed  by  Abio^  (Anal.  8.  4,  p.  153),  and  that  from  Lake  Memphramagog, 
examined  by  Hunt.  If  this  yariety  is  to  haye  a  new  name  it  should  haye  reference  to  chro- 
mite rather  than  picotite,  a  magnesia  iron  alumina  spind  with  only  7  per  cent,  of  chromis 
oxyd.     Its  hardness  is  the  chief  character  which  fayors  its  being  classed  with  picotite. 

From  Dun  Mountain,  New  Zealand. 

664  O.  CoBBUiiBOLACTiTE.    CoBTuleolactin,  T,  Petersenj  Jahrb.  Min.,  1871,  363. 

C^pto-crystalline  to  micro-crystalline.  Fracture  uneyen  to  condioidaL  H.=6.  G.= 
2*662—2*698.  Color  milk-white  passing  into  light  copper-blue.  Streak  white.  Compod 
Hon:  %1*,  P*+10  £[=P  3674,  %1 89-37,  ^  23*29.    Analysis  by  Petersen  (L  o.) : 

P  Xl         Fe        Cu       !&i      Oa        l»g       fli        F         A 

86-33      8511      0-93      140      tr.      241      0*20      1-82      tr.      21-23=99-48 

Bxduding  the  iron  (supposed  to  exist  aslimonite),  the  silica,  and  copper,  lime  and  magneda 
with  sufficient  phosphoric  add  (=8'27  r)  to  make  an  ortho-phosphate,  and  calculating  the 
remaining  constitueDts  (89*26  p.  c.)  up  to  100  we  haye  for  the  true  compodtlon  of  the  min- 
eral, according  to  Petersen,  1^  37  04,  M  89*34,  "(L  23*62,  corresponding  yery  dosdy  with  the 
aboye  formula.  B.  B.  decrepitates,  infudble,  on  oharooal  turns  reddish-gray.  With  cobalt 
solution  giyes  a  deep  blue.  Moistened  with  sulphuric  add  colors  the  fuune  green.  With 
the  fluxes  giyes  a  faint  reaction  for  copper.  Soluble  in  mineral  adds,  also  in  fixed  caustit 
alkalies. 
From  the  BIndsberg  Mine  near  Katsenellnbogen,  Naasaa. 
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346.  Otavogbaloitb.    R  Harmoam,  J.  pr.  Ohenu,  ovl  65. 
MMMdye.    H.=4*6.    G.=d'79.    Lustre  gtistcnixig  to  doll.    Color  anxe^bfaiia. 
nren  and  oompaot    Brittle.    Analysis  l^  B.  Hennann : 

8i  P  Cn  fi 

26-90  6-96  49-68  16*5^ 

According  to  Hennann,  this  shows  the  oomposition  to  be  eqmvBlent  to  1  atom  of 
llbethenite,  and  9  atoms  of  ohiysooolla.  It  is  evidently  a  sabetanoe  of  like  character  with 
the  demidoffite  of  Koidenskidld.  In  the  tabe  gives  off  water  and  becomes  black.  With  tlM 
flaxes  reacts  for  copper.    Decomposed  by  acids  withont  gelatinisation. 

Oocoxs  at  Nisohne-Tagilsk. 

462.  DiabanUichTcnnyn,  A  name  given  by  Liebe  (Jahrb.  Mta.^  1870, 1)  to  a  chlozite-like 
mineral  occorxing  in  the  diabase  of  Yoigtland  and  Frankenwald,  and  which  contribatea  ic 
the  green  color  of  the  rook.  It  is  found  in  seams  and  clefts,  sometimes  in  amygdnlea  and 
lining  cavities  in  the  rook.  In  some  oocorrences  ^of  diabase  it  forms  the  chief  binding  or 
cementing  material,  and  is  apparently  a  product  of  the  alteration  of  the  angitic  constitaent 
of  the  diabase.  Compact,  br^iUcs  with  a  conchoidal  fracture,  sometimes  fibrous.  Lustre  dnll. 
Color  greemsh-black,  in  thin  splintcTv^sfaxome-green.  H.=2l  G.  =2*81— 2*98.  CompositiOD, 
analyses  by  laebe : 

Si  21  9e        j'e  ttg  d 

1.  Beinsdorf                     80*27  1116  26*94  21^  10-20=99-79 

2.  Landesfreude               29-87  12*00  25-63  2101  11-27=99-28 

8.  Hollethal                      29*85  9*07  26-60  17*92  15*81=99*26 

4.  Trilloch  81*25    1008    847    23*52    19*78    11-87=99*87 

5.  Grafenwart  (fibrous)    81*56    12*08    21*61    22*44    11  •78=99-47 

Oxygen  ratio  for  &,  S,  Si,  fi  in  the  last  analysis  is  18*8  :  5*8  :  16*4  :  10-6.  In  the  doaed 
tube  yields  water.  B.  B.  turns  brown  and  fuses  readily  to  a  grayish-black  glass,  girea  with 
salt  of  phosphorus  reactions  for  iron  and  silioa.  Soluble  in  cold  muriatio  Msid  with  deposi- 
tion of  pure  white  silica,  with  nitric  acid  gives  off  red  nitrous  fumes  leaving  a  reddish-bgrowD 
residue  of  silica. 

113  A.  DiAPHORTTB.     V.  9.  ZephoTovioh^  Sitab.  Ak.  Wien^  IxiiL  130. 

In  endeavoring  to  ascertain  the  cause  of  the  difference  of  the  views  of  Grystallcgraphers 
in  regard  to  the  crystalUzation  of  freiealebenite,  Zepharovidi  has  discovered  that  the  speci- 
mens referred  to  this  species  belong  to  two  distinct  crystiJline  systems,  although  <^emi- 
cally  they  are  identical.  He  retains  the  luune  of  freieslebenite  for  the  monodinio  form, 
and  names  the  new  orthorhombio  mineral  diapharite.  The  following  planes  were  observed : 
«,  t-t.  i-i,  /,  t2-,  H^S  »-«,  a.  i-ll,  i-i,  1-i,  i-i,  14,  H,  44,  24,  i-5,  i-i,  1,  i,  1-5  i-5, 
1-4.  Cleavage  not  observed.  Fracture  uneven  to  sub-conchoidaL  H.  =2*5-3.  G.=5-902, 
(Freieslebenite  G.  =6*85).  Lustre  metaUic  Color  steel-gray.  Brittle.  An  analysis  of  the 
mineral  from  Prsibram  gave  Helmhacker  (B.  and  H.  Jahrb.  xiii  379)  : 

S  Sb  Pb  Ag  Fe  Cu 

2018        26-43       28-67        23*44       0*67       0-73=10012 

corresponding  closely  with  the  earlier  analysis  by  Payr  (this  Kin.  AnaL  4  p.  08).  These  ana- 
lyses Zepharovich  refers  to  diaphorite,  as  no  freieslebenite  occurs  at  Prsibram.  The  pyro- 
gnosUc  diara  Tters  of  both  species  are  the  same.  Diaphorite  occurs  at  Prsibram  and  Braonsdozf 
exclusively,  while  at  Freiberg  it  is  found  with  freieslebenite.  The  name  dii^orite  was 
formerly  used  for  an  altered  rhodonite  related  to  allagite. 

503  A.  DURANOITB.     G.  J.  Brush,  Am.  J.  Sd.,  n.  xlviii  179,  Sept,  1869. 

Honodinic.  Form  of  orstal  like  that  of  keilhanite  (p.  387),  omitting  0  and  — 2i,  and 
adding  4i.  Cleavage  parallel  to  /,  distinct,  giving  110*"  lO',  J.  K.  Blake.  EL  =5.  G.= 
8-95-4.03.  Lustre  vitreous.  Color  bright  orange-red.  Streak  cream-yellow.  AnalysiB,  G 
J.  Brush  (L  o.) : 

Is              Si              9e              Ah              fTa              Li              F— O 
6510         20-68            4-78            1*30            i:-66           0*81            (6'«7)=10D. 
53i82*        20-09  5-06  1-28  1/86  0-70  


•  Too  low. 
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cozmuia  u  ->>  "t-  t  ^)  -b^  iu  wmon  a  poruon  oi  ime  oxygen  is  repiacea  dj  uaonne. 

In  the  closed  tabs  bladkens  at  a  modezate  temperatiLre,  but  regains  its  color  on  cooling , 
at  a  higher  heat  fuses  easOy  to  a  yellow  glass  and  giyes  a  faint  white  volatile  sablimatej 
etching  the  tube  slightly.  The  same  in  the  open  tabe,  with  eyolation  of  acid  fames,  red- 
dening Utmns  paper.  On  dharooal,  B.  B.  fuses  readily  and  gives  a  white  sublimate  with  i 
strong  arsenical  odor  in  B.  F.  With  soda  and  charcoal  powder  in  a  matrass  yields  a  subli- 
mate of  metallio  araenia  With  the  flu^cee  reacts  for  iron  and  manganese.  In  the  forceps 
fuses  at  2,  giving  an  intense  soda  flame.  Decomposed  by  salphurio  add  with  evolution  oi 
fluohydric  Mid. 

Found  near  Durango  in  Mexico.  The  dhemioal  compositLon  of  this  mineral  places  it 
near  amblygonite,  an  analogous  flno-phosphate,  although  the  f  onn  of  durangite  is  monodinic 
while  amblygonite  is  triclinia 

36.  DyiorcuiU,  T.  Petersen  (Pogg.  Ann.,  ozzxvii.  877),  in  a  review  of  the  analyses  oi 
dysonisite,  endeavors  to  diow  that  there  are  two  native  compounds  of  antimony  and  silver, 
to  one  of  which  he  gives  the  name  sUbiotriargentiU  (Ag*  Sb'),  and  the  other,  etidiohesBargen- 
tite  Ag«  Sb-.  The  former  has  a  density  of  9-611-9*77,  and  the  latter  10*027.  All  recorded 
analyses  that  do  not  give  one  of  these  formulas  he  considers  either  to  be  erroneous  or  to 
have  been  made  on  a  mixture  of  the  above  minerala 

617  A.  EosiTB.  A,  Bdkravf^  Min.  Beobaditungen,  ii  20,  in  Sitsb.  Ak.  Wien,  February, 
1871. 

Tetragonal,  in  minute  octahedrons  (i  mm.  diam.)  a  :  b  :  0=1*8758  : 1  : 1.  (Basal  angle 
of  octahedron  126°  40^).  Inclination  of  basal  plane  to  octahedral  117°  10".  H.=3-4.  Color 
deep  aurora-red,  between  that  of  oroooite  and  realgar,  and  much  darker  than  red  wulfenite. 
Streak  brownish  orange-yeUow.  Heated  in  the  dosed  tube  darkens,  but  regains  its  color  on 
coding.  Fused  with  bi-sulphate  of  potash  gives  a  mass  which  is  light  yellow  while  hot. 
becomes,  on  cooling,  first  reddish-brown  and  finally  brownish  orange-ydlow.  This  dissolved 
in  water  and  boiled  with  tin-foil  colors  the  solution  faint  greenish-blue.  Not  so  rapidly  acted 
upon  by  muriatic  add  as  croooite  or  wulfenite.  When  a  splinter  of  eodte  is  placed  on  a  glass 
I]£ite,  and  treated  with  muriatic  add,  with  subsequent  addition  of  alcohol,  and  then  gently 
evaporated,  it  affords  a  blue  to  bluish-green  coating,  with  a  green  precipitate  on  the  edges. 
From  these  reactions,  and  a  series  of  comparative  tests  made  with  crocoite,  wulfenite,  and 
vanadioite,  Schrauf  oondudes  that  eodte  is  vanadio-molybdate  of  lead.  Found  implanted  in 
very  minute  crystals  on  pyromorphite  and  oerusdte  at  Leadhills,  Scotland. 

122  A.  EnBOULANGBRiTB.    M.  Websky^  Za  G.  Ges.,  1869,  p.  747. 
Qrthorhombic  ?  occurring  in  striated  prismatic  needles  G.  =6*809.    Lustre  metallic.    Odor 
dark  bluish  gray,  almost  bkMsk.     Structure  granular,  adcular.    Analyses,  1.2,  Websky  (L  c): 


s 

Sb 

Pb 

Ni 

Fe 

Zn 

Granular.    21*89 

20-77 

5611 

0-20 

0-60 

0-29=99-86 

Needles.      21B1 

20-28 

64-88 

0-80 

0-84 

1-82=98 -88 

Websky  condders  the  mineral  as  probably  a  product  of  the  deoompodtion  of  Boulangerite, 
from  which  it  differs  in  containing  more  sulphur  and  correspondingly  less  antimony.  Found 
with  galena,  pyrite,  blende,  and  mispidcd,  at  Altenberg  in  Silesia. 

132  A.  Efiosnite.  T,  Petersen^  Fogg.  Ann.,  oxxxvi  502,  Arsenikkupf erwismutherz, 
Epigenit,  Sandberger, 

Orthorhombic,  observed  planes,  /,  l-«,  1-i.  iAl-*=110"  W.  H.=8-5.  Lustre  feebl? 
metallic     Color  sted-gray.    Streak  black.     Fracture  granular. 

Composition  6B  S+As''  S^     Analysis,  Petersen  (La): 


S 

As 

Fe 

Cu              Bi 

AgZn 

1. 

81-67 

12*09 

18*48 

40-82           212 

tr.=99-68 

2. 

82-84 

12-78 

14-20 

40-68=100-00 

Ko.  8  is  No.  1  after  deducting  the  2-12  Bi  which  was  present  as  intermingled  wittichenite, 
and  as  sudi  was  combined  with  1  -84  Cu  and  0-98  S.    In  the  dosed  tube  gives  first  sulphui 
then  sulphid  of  arsenic.    B.B.  on  diarcoal  gives  an  arsenic  reaction  and  a  magnetic  slag 
with  copper  globulea     Soluble  in  nitric  add  with  separation  of  sulphur. 
Occurs  Hparingly  at  Neuglfick  Mine  in  Wittidien. 


6  APPXXDIZ. 

089.  EjMkMiite.  ^dsMm,  (Efr.  Ak.  8todkh.,  1868,  p.  29.  Thii name iias ben giMLta 
ft  ohlorite  idco  minenl  irom  Tyfiran  in  Wemdand,  Sweden.  The  oompoeitioa  IgelfltroiB  f obbI 
to  be  3i  87-10.  Si  2118,  te  2000,  ftn  tr,  Mg  1408, 1^  7'83=100-0a.  It  appzpecheB  Keapgatt'i 
eulcamptite  (p.  807)  and  giyes  the  same  formnla  plus  one  atom  of  water  B^  Si+^  ft-h2  fi. 

449.  BuTcMU,  A  name  given  by  F.  J.  Wiik  to  a  chloritio  mineial  oocnziing'  in  seeas  m 
defti  of  hjrperite  rook  in  the  paiish  of  Eura,  Finland.  It  is  apparentdy  amorpiboiia,  bai 
breaks  nnder  the  hammer  into  pzismatio  fragments.  H.=2'5.  G.=2'Q2.  Color  dazk-j 
to  blaok.  B.  B.  fanes  easily  to  a  magnetic  globule.  Soluble  in  muiiatio  acad.  An  an 
gave  Si  88-68,  Xl  1216,  Pe  680,  J'e  15-66,  Ag  17*92,  Ca  134,  fl  11 49=99-04.  Wiik  i 
gests  that  this  composition  is  near  delessite,  which  it  also  resembles  in  its  mode  of  ooosr- 
lenoe.     (Jahrb.  Hin.  p.  867.) 

474.  Ferro-UmeniUt  a  name  giyen  to  a  Tariel^  of  odnmUte  frran  Haddam,  Coonectieat 
(Hennann,  J.  pr.  Ohem.,  II.  ii  118). 

93  A.  QLAUOomuTB.  F,  Sand^erger,  J.  pr.  Chem.,  TL  i.  280.  OrthoEbombie.  HsEBei 
U,  /,  m-l,  H.=4-6.  G.=:7'181.  Lustie  metallio.  Color  light  lead-gray  to  tzn-wbite. 
Btceak  grayish-Uaok.  Composition  Fe  8*4-12  (Fe,  Co,  Cn)  (Aa,  Sb)*=S  2*47,  Aa  6943, 
Pe28-0a    Analysis  B.  Senfter  (1.  a) : 


s 

As 

Sb 

Fe 

Co 

Cn 

2-86 

66 -90 

8-69 

21-88 

4^7 

114=100-04 

In  the  dosed  tobe  gives  a  sabllmato  of  arsenio  with  only  a  small  amo  jnt  of  solpbid.  Bi  Bl 
on  ohazooal  giyes  axBenio  fumes  with  an  antimony  coating.  After  roesting  yields  wifii  aoda 
a  magnetic  slag  with  spangles  of  metallic  copper.  With  tiie  fluxes  reacts  for  iron  and  oobatt. 
Deoomposed  by  nitric  acid  leaving  a  residue  of  antimonic  acid.  Found  in  the  mines  c< 
Guadalcanal  in  Andalnm'a,  Spain.    Belongs  near  Lolingito,  p.  77. 

OuanoMiMraii.  C.  U.  Shepard,  Rural  Carolinian,  i.  470.  The  substanoee  deaeribed 
ooonr  in  the  guano  of  Guanape  Island,  400  miles  north-east  of  the  Chincha  TBlanda 

Cftumapite  occurs  in  irregular  balls  and  yeins  looking  like  red  rocknsalt  but  having  a  rbom- 
bio  cleavage.  H.  =1—2.  G.  =2-3.  Soluble  in  4—6  pts.  of  water  at  60".  Taste  bitter  and 
saline.  iGialysis  gave  sulphate  of  potash  67-75,  sulphate  of  ammonia  27-88,  oxalate  of  am- 
monia 8'76=99'88.  It  loses  ammonia  on  exposure  to  the  air.  Heated  to  redneas  leares  a 
residue  of  about  70  pr.  ct.  of  sulphate  of  potasL  It  is  near  Tayloiite  (p.  614)  in  oompositiaB. 
Gaanoxaiats  is  stated  to  be  a  pseudomorph  of  birds'  eggs ;  the  specimens  are  exteriody 
white,  **  and  seem  to  retain  portiocs  of  the  original  shell,  but  these  when  tested  seemed  to  be 
a  mixture  of  phosphate  and  oxalate  of  lime."  Within  the  substance  is  foliated  and  baa  a 
rhombic  cleavage.  Color  cream  white;  lustre  pearly;  translucentw  H.=l— 2.  G>.=1:S8. 
When  heated  swells  up,  turns  blaok,  partially  fuses,  gives  off  ft-mTWATiia.  fumea,  and  leaves 
a  white  residue  of  sulphate  of  potash.  Composition  steted  to  be  sulphate  of  iiotaah  40*20, 
oxalate  of  ammonia  29  *67,  water  30  '46 = 100  '23— a  vezy  doubtful  compound.  OaoammiU,  j  ~ 
pAommi^,  and  Inphotphammite  are  other  names  given  by  Shepard  for  supposed  new  sp 
consisting  of  oxalate  of  ammonia,  phosphate  of  ammonia,  uid  biphosphato  of  ammonia. 

422  A.  GtbCBSLiTB.     F.  von  KobeU,  Ber.  Ak.  MOnohen,  March  5th,  1870. 
In  thin,  short  fibrous  layezs  in  day  slate.     Color  light  greenish- white.     Traaalaceiit.    In* 
fere  pearly.     Soft  and  flexible.    Analysis,  v.  KobeU  (La): 


&               £1               Pe 
60-6a          81-04           8-00 

% 

8*18 

7-00 

146=98-08t 

(■)  TTliflffWIItp^^Hl  w^lniijml- 

The  oxygen  ratio  of  B,  S,  Si  and  tt  is  as  1  :  12  :  21  :  5,  which  scarcely  leads  to  a  satisfac- 
tory formula.  In  the  dosed  tube  yidds  water.  B.  B.  exf diates  somewhat  like  pyrophyUite. 
Puses  at  4.    Not  acted  upon  by  add. 

Found  at  Nordhalben  near  Steben,  in  Oberfninken.  The  composition  approachea  tbat  d 
pinite  or  neurdite  (p. ' 


BaOite,  A  name  given  by  A.  R.  Leeds  to  a  flexible  micaceous  mineral  of  a  brown  oolor. 
oocniring  in  Chester  Co.,  Fa.,  and  supposed  to  possess  distingnishing  optical  paeopertisa 
rjour.  Frank.  Inst.,  HI.  Ixii.  70.) 
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269  ▲.  HoBTONOLiTB.     G.  J,  Bnuh^  Am.  J.  Bel  H.,  zlyiiL  17.,  July,  1809. 

Orthorhombic.  ObBerved  planes  0,  H  ^2, 1-i,  1-i,  1-2  and  1-4  (J.  M.  Blako,  1.  o.\  i^  Ai-i 
=65*  (normals)  1-4  A  i-i=77''-80%  U  A  l-2=69''-70%  U  A  1-i  40"  45^  Acute  bisectrix 
perpendicular  to  i-l,  optic  axes  in  a  plane  parallel  to  0,  angle  between  axes  83*'-66,  measured 
in  oliye  oil  (J.  M.  Blake).  H.=6*6.  G.=:8'91.  Lustre  vitreous,  subresinous.  Color  yel- 
low to  yellowish-green,  in  large  masses  almost  black.  Composition  &'  di.  Analysis,  W.  G. 
lOztera.  a): 


Si 

*e 

An 

ttg 

Ca 

188-50 

44-87 

4-85 

16-68 

cr. 

tL 


056=99-64 


B.  B.  in  the  open  tube  and  on  ohaxooal  becomes  dull  and  magnetia  F=4.  With  the 
fluxes  reacts  for  iron  and  manganese.     (Gelatinizes  with  muriatic  add. 

Found  in  abundance  at  the  0*Niel  Mine,  Crange  Ck>.,  K.  T.,  associated  with  magnetite  and 
oaldte.  The  mineral  is  a  member  of  the  chrysolite  group,  and  is  intermediate  between  hya- 
losiderite  and  f ayalite. 

HypocIHorite.    Seo  Bismutof errite. 

224  A.  ILSBHANKITB.    H.  Hdfer^  Jahrb.  Min.,  1871,  p.  566. 

Ciypto-crystalline.  Color  blue-black  to  black,  on  exposure  becoming  blue.  Found  imbed- 
ded in  barite.  It  is  soluble  in  water,  giving  a  deep-blue  solution,  and  leaving  a  colorless  resi- 
due of  barite.  The  solution  contained  on  analysis  chiefly  a  molybdate  of  molybdic  oxyd, 
and  yielded  on  evaporation  deep-blue  crystals,  which  were  considered  to  be  the  salt  Mo  + 
4  Mo,  which  is  also  supposed  to  be  the  composition  of  the  mineral.  Bsemannite  is  a  product 
of  the  decomposition  of  metallic  molybdates,  and  occurs  associated  with  wulf  enite  at  Blei« 
beig  in  Carinthia. 

431*A.  lYiOTiTB.    T,  B,  Band,  Proa  Acad.  Sci.  Philad.,  1868,  142. 

In  films  and  seams  in  massive  cryolite.  Granular,  approaching  micaceous.  H.=:2-3'5. 
G.— 2-05.  Color  pale  yellowish-green  to  yellow  (Band).  Also  in  gold  yellow  to  pale  green 
radiated  elastic  plates  imbedded  in  cryolite  (Hagemann).  Analyses :  1.  T.  B.  Buid  (La); 
2.  8.  G.  Hagemann,  Am.  J.  SoL,  IL  xlvii  188 : 


Si 
1.                86-49 

£1              Fe 
24-00           7-54 

ffa 
16-03 

10-27 
undet. 

1-06 
undet. 

F 

0-75 

tr. 

tr. 

8-42 

2.  Yellow  40-00 
8.  Green     4282 

88-47 
27-03           18-06 

8-06 
8-98 

The  loss  in  No.  1,  exclusive  of  fluorine,  is  11-68  per  cent.,  while  the  average  of  Nos.  2  and 
8  gives  a  loss  of  almost  5  per  cent.  In  the  dosed  tube  yields  acid  water,  and  B.  B.  accord- 
ing to  Band  fuses  easily,  while  Hagemann  states  that  when  free  from  cryolite  it  does  not 
fnsa     With  the  fluxes  gives  iron  and  silica  reactions. 

Found  with  paohnolite  and  cryolite  in  the  Greenland  cryolite.  Hagemann^s  analysis  of 
the  green  mineral,  which  he  considers  the  purest  vajdety,  gives  with  the  alkalies  of  No.  2  the 
oxygen  ratio  of  ^  fi.  Si  and  £[  of  1  :  6  :  8  :  1.     Needs  further  investigation. 

620  A.  IsocLASiTE.    Isoklas,  F.  Sandbarger,  J.  pr.  (Them.,  IL  ii  125. 

Monoclinia  Occurring  planes  /,  i-l,  0.  Planes  dull;  crystals  minute  (10  mm.  diam.). 
Associated  with  pseudomorphic  crystals  8*7  a  m.  long.  Habit  columnar.  Clinodiagonal 
cleavage  perfect.  H . = 1  *5.  G.  =  2  *92.  Lustre  vitreous  to  pearly.  Colorless  to  snow-white. 
Composition :  Var.  1.  fresh  crystals ;  2.  altered  mineral,  by  Kottnits,  L  a  : 

P  Cft  Ag  Sft  Pe3fcl  :&<•)  fi<w  Ins. 

1.    29-90       49-51      .  —  ^^^  2-06         18-58         -=100-0 

8.    84-00         1-00      17.80         9-80  0-86  24*26  9-22         018=96  12 

(>)  at  100"  On  (»)  an  ignitloii. 

The  fresh  crystals  give  the  formula  Ca*  1^  +  Oa  ft  -h  4^.  Analogous  hi  oompositian  tc 
tagilite,  but  oontaaninflr  more  water. 


8 


▲PPBSBIZ. 


In  &e  do0ed  tabe  both  vazieties  give  off  nentnl  water.  B.  B.  the  tDeah  t^aiw^t^  ^am 
and  foBea.    Soluble  in  mnziatio  add. 

Found  with  hoEnatone  and  bzown-apar  on  apeoiniena  from  Joaohiaiathal,  obteinad  oigUy 
yeaza  ago,  and  now  in  the  Wfizzbuig  Mnaeum. 

188  A.  Jacobsitb.    A,  Damour^  G.  B.,  bdz.  168. 

laometric,  in  distorted  octahedronB,  H.  =6  f  (acratohee  glaas).    G.=4-75.    Lnake  tazHllaDt 
metaUio.    Color  deep  black.     Streak  blaokiah-brown.    i£ignet&Q. 
Gompoaition :    B,  &,  Or  (&n  Mg)  (l^e  Mn) 

Pe  An  ]i[g 

I  68-25  24-85  6-41=dO-01 

Aa  the  mineral  erolTea  ohlozine  feebly  when  acted  upon  l^  muiiaiao  acid,  Danunr  eoa- 
ddeia  a  portion  of  the  manganese  to  exist  as  fin,  giving  for  the  true.oompoaitiqn  of  fhf 
mineral,  in  oorreepondenoe  to  the  spinel  formula,  Fe  68*25,  fin  4*21,  fin  20*57,  yA%  6*41= 

B.  B.  infusible.  It  does  not  lose  weight  when  ignited.  With  the  fluxes  reacts  for  im 
and  manganese.     Soluble  in  muriatio  add,  with  a  slight  evolution  of  chlorine. 

From  Jacobsbezg,  in  Nordmark,  Sweden,  where  it  ooonra  assodated  with  white  mSoa  and 
native  copper  in  a  crystalline  limestone 

127  A.  JuLiANiTK,    M,  Weibsky,  ZS.  G.   Ges.,  1871,  p.  486. 

Isometric.  Cubic  with  octaJiedial  and  dodecahedral  planes.  Also  dodecahedzaL  Flanei 
much  rounded. 

G.=5'12.  Veiy  soft  Lustre  metallic-adamantine.  Color  dark,  somewhat  reddieSi  lead- 
gray,  iron  black  on  exposure.    Brittle.    Fracture  splintery  to  suboonchoidaL 

Analysis  by  Websky  (1.  o.) : 


s 

As 

Sb 

Fe 

Ag 

Cu 

26-50 

16-78 

1-42 

0-79 

0^ 

52-S0=98-33 

Giving  a  composition  approadiing  tennantite  or  enaigite.    It  agrees  with  the  former  in  cq^t- 
talline  form,  but  differs  in  densi^  from  both  these  spedee. 
B.  B.     Same  aa  tennantite.     Found  in  the  Frederidc-Julian  Mine  at  Rudelstadi,  in  Sfleoa. 

121  A.  Elafbotholitb.  Klaprothit,  Pet&nm  and  Sandb&rger,  Jahrb.  Min.,  1868,  415. 
Elaprotholite,  O.  J.  Brush. 

This  name  is  given  to  the  Eupf erwismutherz  analyzed  by  Schndder,  and  recorded  in  this 
Mineralogy  under  Wittichenite,  p.  99,  anaL  7.  Sandbeiger  gives  the  following  characteis : — 
Orthorhombic,  habit  in  long  furrowed  prisms.  Planes  /,  i-i,  m-l;  /a/=107%  Oleavi^e  m 
very  distinct.  In  twins,  compositLon-f  ace  I,  Fracture  granular.  H.  =2*5.  G.  =4  "6  appros. 
(Petersen).  Lustre  metallic.  Color  steel-gray  inclining  to  yellow,  tarnishing  braas-ydlow. 
Streak  black.  Composition,  8  €u  S  +  Bi^  S'=S  19-22,  Bi  55-54,  Cu  25*24=100.  The  meas 
of  three  analyses  by  Petersen  gave,  on  mineral  from  the  Danid  Mine,  S  18'66,  Bi  58-87,  Cu 
28-96,  Fe  1*70 =98  19.  Occurs  at  many  localities  in  the  Black  Forest,  and  diatingniafaed 
from  wittichenite  by  its  distinct  deavage,  and  in  its  lazger  content  of  bismuth.  Elaproth- 
olite is  generally  associated  with  a  oobalt-tetrahedrite,  while  wittichenite  is  uanally  found 
with  smaltite.  The  name  klaprothite  was  given  to  lasulite  by  Beudant  in  1824,  we  therefore 
change  Petersen's  name  to  klaprotholite. 

483  A.  EocHELiTB.    Jf.  Webskjf,  ZS.  G.  Ges.,  zx.  250,  1868. 

Tetragonal  ?  In  columnar  incrustations  passing  into  rounded,  apparently  square  ootaha- 
drons,  occasionally  showing  prismatic  planes.  Color  brownish  isabdla-yellow  to  honey- 
ydlow.    Translucent     Lustre  dull  greaay.     H.  =8-3-5.      G.=3*74,  taken  onO'1373  grm. 

Composition.  An  imperfect  analysis  gave  ^i  4*49,  £l  1*41,  Cb  2949,  2x  12-81,  th  1*23. 
1 17-22,  Oa 210,  ^ 0-43,  Pe  1248,  fl  652,  Ph}  ^a^    Loss  1182=100. 

In  the  closed  tube  yidds  water,  and  the  mineral  toma  reddish.  B.  B.  in  the  forceps  foset 
only  on  the  edges  to  a  black  glass,  coloring  the  flame  yellow.  With  salt  of  phoephonisreacli 
for  iron,  but  in  B.  F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  uranium.  Wltii 
soda  on  charcoal  yields  a  yellowish-white  enamel,  but  no  metallic  globules,  although  giving 
a  lead  coating  on  the  cod.  Occurs  aa  an  incrustation  upon  a  mixture  of  titanic  iron  and 
crystals  of  f ergusonite  in  a  coarse  granite  in  the  Eochdwiesen,  near  Schrdbeihau  in  Silesa. 

The  compodtion  ia  near  that  of  f ergusonite,  but  further  investigation  is  needed.    The  deo 
dty  is  remarkably  low  for  a  mineral  containing  so  large  a  percentage  of  metallio  adds. 
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618  A.  EoUophcok  TMi  name  hM  been  giren  bj  Baudbefger  to  a  gymBite-like  lodUDfl 
■obetanoe  found  with  Sombrero  goano.  It  is  a  tri-buio  phoephate  of  lime  with  one  atom  of 
water,  mixed  with  about  8  per  oent.  of  carbonate  of  ]im&  G.^d-^O.  H.=6.  J.  pt. 
Chem.,  n.  iL  129. 

644  A.  Laxhahnitb.    A.  B.  NordenskiSId,  Poffv.  Ann.,  cxzxvii.  299,  1869. 

Monoolinia  C.=69'  46'.  a: 6: 0=1*8854: 0-7400:1.  Occozb  m  wedgeHsfaaped  formfl 
with  sharp  edges.  H.  =8.  G.  =5*77.  Odlor  dark  olive-gieen  to  pistachio-green  and  gzeen- 
ifih-gray.  Btreak  pistachio-green.  Fracture,  crystalline  to  oompaot  and  eiurtbj.  Compoei- 
tion  (i  Cn+ilS)'  P-f8  (l»b,  On)'  Cr=l»b61-48,  On  1818,  Cr  16-67,  P  7-88,  fl  0-99=100. 
Analyses  1.  2.  Nordenskidld  (L  o.)  : 


Cr 

1? 

n 

(Jn 

9e 

fi 

1.     16-26 

8-05 

61-26 

12-48 

1-09 

1-81=99-40 

a.    16-76 

8-67 

6106 

10-85 

1-28 

0-90=99-42 

Hermann  has  reviewed  these  resnlts  (J.  pr.  Ghem.,  IL  i.  447),  and  called  attention  to  the  dose 
correspondence  of  this  species  in  physical  characters  with  vaaqnelinito,  and  also  to  the  fact 
that  the  analyses  were  made  on  material  from  the  very  specimens  from  which  Berzelins  ob- 
tained the  yaaquelinite.  By  assnming  that  what  B^xelins  weighed  as  chromic  acid  was 
really  phosphate  of  chromiam,  the  resnlts  of  the  analysis  are  made  to  approximate  yery  doselj 
to  those  of  Nordenakiold ;  and  Hermann  believes  that  lazmannite  is  probably  identical  wil£ 
Tanquelinite.  Bnt  Nordenskidld  shows  in  his  investigation  that  there  is  associated  with  laz- 
mannite a  ohromate  free  from  phosphoric  acid  corresponding  to  the  vanqnelinite  of  Berze- 
lins. 

Hermann  has  also  analysed  a  phospho-chromate  from  Beresof,  to  which  he  gives  the 
name  phasphochramUe,  a  mineral  resembling  IcuomannUe  in  physical  characters,  bat  con* 

G.=5-80 

This  mineral  occurs  in  ronnded  mawinii  of  half  a  ponnd  weight,  made  iip  of  globular  par* 
tides,  which  exteriorly  are  covered  with  small  tebcdar  crystals  with  rounded  terminations. 
It  would  seem  possible  l^at  this  aggregate  might  be  a  mixture  rather  than  a  distinct  spedes ; 
and  this  may  perhaps  also  be  true  in  regard  to  laxmannite.  A  diromo-phosphate  of  losid  and 
copper  from  the  same  locality  was  described  by  John  (this  Min  ,  p.  681)  as  early  as  1846, 
but  was  thought  to  be  an  imirare  vanqnelinite. 


Cr 

P 

»b 

Cu 

te 

ti 

1018 

OM 

68-88 

7-86 

2-80 

116=09.72 

664.  Lkne-  WoffeOUe.    Kalkwavellit,  Sbsmann,  Z.  G.  Ges.,  xxi.  795  ( 
This  name  has  been  given  to  a  mineral  occurrring  in  concentric  radiated  spherical  and 
hemispherical  aggregations,  sometimes  in  adcnlar  crystals,  as  binding  material  in  phos- 
phorite-brecda*   also  found  botryoidal  and  reniform.     G.=2*45.     Lustre  feeble.     Odor 
white.    Analysis,  Kosmann  (L  o.) : 

1>        3il       Vb        tA      Ag     ^iL      k         1^        Si       C      GaFl 
24-10    80-26    0-20    1616    012    858    0*89    17-90    8*59    2-78    0-87=10004 

Considering  the  carbonic  add  to  exist  as  carbonate  of  lime,  and  ajgnmrng  the  silica  com- 
bined with  the  alkalies,  Kosmann  takes  the  remainder  of  the  constituente  Ca  12' 62,  'Al  30*26, 
P  24*11,  and  ti  17-90=84*88,  and  averages  them  up  to  100  pta  as  follows,  Ca  14*86,  'M  85*65, 
P  28*89,  d  21*09=99*99,  from  which  composition  he  concludes  that  the  mineral  is  a  UtM- 
vfaveRite.  In  the  dosed  tobe  yields  water.  B.  B.  fuses  on  the  edgea  Decomposed  by  ma- 
riatic  acid  with  separation  of  gelatinous  silica. 

Found  with  phosphorite  at  I>ehm  and  Ahlbach.  Needs  further  examination  to  determine 
its  exact  chemical  composition.  . 

218  D.  LiTHioPHOBiTE  (BrMtho/upt).    A,  Fremdy  J.  pr.  Chem,  n.  ii  208  and  iv.  858. 

This  is  the  substance  already  noticed  by  v.  Kobell  (Ber.  Ak.  MOnchen,  Jan.  8, 1870,  p.  49j 
dB  a  lithia  manganese  ore  in  an  examination  of  a  so-called  Asbdan  from  Baalf  dd.  Occurs  in  fine 
scales,  also  compact,  botryoidal,  H.=d.  G.=8*65  (v.  Kobell)  8'14--8.86  (Frencel^.  Lustre 
dull  to  metallic.  Color  bluish-Uadk.  Streak  bladdsh-gray.  Composition:  t  2.  0.  Winddei^ 
}.  pr.  Chem.,  H  iv  858. 
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96      £1        lb     Ca      Oo,fri     .Aa     ti       ft        O         ft      &» 

1.  1-48    10-64    65*18    1*74       242       2-78    1*28    0-73    10-88    12'«4    —  =MiM 

2.  2-48    15  58    49*87    0^    0*64  0*80    1*26    1*42    1*60      7*77    16-42    8*08=10018 

with  traces  of  lime  and  bismuth.  G.  of  No.  1=3*86,  both  spedmens  were  from  Schneebexi; 
Saxony.  In  a  partial  analysis  ▼.  Eobell obtained  (L  a)  Sn  64*00,  Co  4*00,  On  0-61,  £123-00, 
a  18.4. 

Giyes  water  in  the  tube.  Infusible,  ooLozs  the  flame  oarmine-red.  With  the  fluxes  xeacti 
for  manganese ;  with  salt  of  phosphorus  in  R.  F.  giyes  xeactions  for  oopper  and  cobalt 
Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Found  aflsociated  with  quartz  in  many  localities  in  the  Schneeberg  mininir  disfciict,  also 
ooouis  at  Sayn,  and  neax  Siegen.  Supposed  to  be  a  product  of  the  decomposition  of  pti- 
lomelane.  The  large  percentage  of  alumina  and  its  content  of  lithia  distingaish  it  readily 
from  asb<>Ute  and  liunpadite. 

598  A.  iMTieburgUe.    G.  NoUner,  Ber.  Ak.  Mdnchen,  1870,  291. 

This  name  has  been  applied  by  Nollner  to  a  salt  from  Ltbiebuxg  haying  the  following  eon* 
position :  P  29:8,  B  12*7,  %  26*8,  ^  82*2=100.  It  also  contains  07  FL  Nollner  gives  ai 
formula  for  this  substance  (2  Mg,  J^)  P  +  Mg  fi  +  7  £L    No  physioal  dhaiaotexa  aro  ateted. 

1  A.  Maldonitb.  G,  H.  F.  VbrieK,  Gontrib.  to  Mineralogy  of  Yiotoria,  1870,  Cpav^Uel 
82  pp.  8yo.). 

In  small  particles  in  quartz,  deayage  apparently  dubical.  H.=1'6— 2.  6.  =8-8—9*7? 
(made  on  less  than  one  grain  of  impure  mineral).  Golor  pinkish-white,  but  tamiahing  oo 
exposure  to  copper-color  and  then  black.  Malleable.  An  assay  l^  G.  Newbery  showed  tba 
composition  to  be  Au  64*5,  Bi  85*5,  6r  nearly  Au*  BL  B.  B.  fuaea  easily ;  on  cfaaiooal  ooato 
the  coal  yellow  and  yields  a  globule  of  gold. 

From  Nuggety  Beef,  Maiden. 

64  A.  MBTACimTABABiTB.  Q,  B.  Moore.  J.  pr.  Ghem.  U.  ii.  819  (1870).  Am.  J.  8ci 
ra.  iii.  86. 

Amorphous,  also  found  in  small  apparently  isometric  crystalB,  periiaps  pseadoinoiEphk. 
H.=8.  G.  =7-70-7-748.  Lustre  metallio.  Golor  grayish-black.  Streak  black.  Fractoic 
sub-conchoidal,  uneyen.  Very  brittle.  Gomposition:  Hg  8.  Analyses  1.  2.,  G.  E.  Moor 
(Lc): 

S  Hg  Fe  quartz 

1.  18-79  86-69  0*88  0*26=100*07 

2.  18-84  85-89  0*46  0*24=100*42 

Blowpipe  characters  like  dnnabar.  Occurs  at  the  Bedington  Mine,  Lake  Go.,  Califbmia, 
with  cinnabar,  quartz  and  marcasite.  It  differs  from  cinnabar  in  its  amorphooa  ebanuster, 
in  color,  streak,  specific  grayity  and  lustre,  while  in  these  respects  it  is  idiwitioal  w^ 
the  black  artificial  mercuric  sulphide  of  the  laboratory. 

MiLARiTB.    A,  Kenngott,  Jahrb.  Min.,  1870,  81. 

Hexagonal.  Occurring  form  a  hexagonal  prism  with  a  plane  of  a  hexagonal  pyramid  on 
each  angle,  and  a  narrow  termination  of  the  lateral  edges ;  obseryed  angle  oyer  a  terminal 
edge  of  the  pyramid  144**  46i'  (mean  of  results),  and  oyer  a  basal  edge  74*  4<K  ;  the  latter 
giyes  for  the  former,  by  calculation,  144"  42^. 

H.=5-5— 6.  Lustre  yitreoua  (Colorless  to  greenish,  resembling  the  datholite  atystab 
from  Bergen  Hill.  Brittle.  B.  B.  in  the  clc^rd  tube  becomes  wlute  and  giyes  off  water. 
In  the  forceps  fuses  with  intumescence  to  a  white  blebby  glass.  In  salt  of  phosphoma  dowly 
but  completely  soluble  to  a  colorless  glass.  A  partial  qualitatiye  analysis  gaye  eyidenoe  i 
the  presence  of  an  alkali  and  besides  probably  lime.  Kenngott  considers  it  a  zeolitio  hydrous 
silicate  of  alumina,  lime,  and  soda,  but  on  uncertain  eyidenoe. 

Found  in  Yal  Milar  near  Bufixas,  Switzerland. 

603.  MontebradU,  Des  CMeM/ux,  G.  B.  Ixxiil  806, 1247.  L.  MciumaC,  Ann.  d.  Mines,  Yl 
gc.  1  (1871).     F.  Pitani,  0.  B.  Ixxiu,  1479.     F.  van  KobeU,  Ber.  Ak. ,  Miinchen,  Feb.  8, 18» 

This  supposed  fluo-phosphate  from  Mont^bras  in  France  has  recently  been  shown  by  Pisam 
and  yon  Eobell  to  be  identical  with  amblygonite.  Des  Cloizeaux  found  it  to  be  tridinic,  with 
two  deayages  giying  105"  44^,  and  in  the  optical  examination  the  bisectrix  of  the  acute  aiMdt 
was  positiye,  while  in  the  Hebron  amblygoiute it ia  iiQgatiye.  Analyaea by MmMcmiftuX 
Pisani  (2),  and  y.  Eobell  (8)  afforded : 
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Iga. 

0  60=104-66.  M 

110=102-85.  P. 

0-70-104-21.  K. 

Pisani^s  and  ▼.  Kobell*8  resnlts  give  eesezitlallj  the  oomposition  of  amblygonite  as  analyzes] 
bj  Rammelsbezg,  and  as  the  physical  and  pyiognoetio  characters  are  also  those  of  amblygonitOf 
there  can  be  no  question  as  to  the  identify  of  the  Montebras  mineral  with  this  species. 

MoNZONiTJB.    F.  9.  KobdL  Ber.  Ak.  Manchen,  6  Mi^,  1871. 

Compact.  H.=6.  G.=3.  Color  light  grajish-green.  Translucent  on  thin  edges. 
Fracture  splintery  to  sub-conchoidal.  Eesembles  green  honistone.  Analysis  by  y,  Eobell 
(L  a): 

§i  %1  te  iig  Ca  l^a  &  fi 

62-60      17*10       9-00         210         9*66  6*60       1*90       l'50=100-46 

Giving  the  oxygen  of  &,  S,  and  Si  as  1 :  1  :  85. 

B.  B.  fuses  at  8  to  a  lustrous  grayish-green  glass.  Not  decomposed  by  acids  after  fusion. 
Kot  attacked  by  muriatio  or  sulphuric  acids.     Soluble  in  concentrated  phosphoric  acid. 

Found  on  the  Monzoni  Mt.  in  the  valley  of  Fassa,  Tyrol.  A  miorosoopio  examination  of  a 
thin  plate  of  the  mineral  showed  it  to  be  homogeneous. 

Ifaafitnite.     C.  W,  Bbmutrand^  (Ef.  Ak.  Stookh.,  1868,  p.  197. 

A  chalk-white  mineral,  from  NSsum,  Sweden.  It  occurs  mixed  with  the  phosphate  atta- 
oolite.  After  calculating  out  the  phosphoric  add  as  ill  r,  the  anidysis  gave  Si  60*91,  M 
27-86,  7e  186,  Mn  0-86,  Oa  13-82,  ti  489=98-70.  The  oxygen  ratio  of  &.  fi,  Si,  ^  is  as  1 : 
8:7:1.    It  may  perhaps  be  classed  near  fahlunite. 

610.  Nadobitb.  FlajoUft,  C.  E.,  Ixxi  237,  406.  F,  PUam,  G.  B.,  Ixxi  819;  Dea  Clai- 
uavx,  Ann.  d.  M.,  VL  xx.  82, 1871. 

In  flattened  tabular  orthorhombic  crystals,  /  A  /=182*  51^.  Cleavage  macrodiagonal, 
vozy  easy.  H.=d.  G.=7'02.  Lustre  resinous  to  adamantine.  Color  smoky-brown  to 
brownish-yeUow.  Streak  yellow.  Translucent.  Analyses:  1.  Pisani  (1.  a);  2.  Flajolot 
(V.O.): 


i 


8b 

Pb 

0 

CI 

1. 

81-24 

51-89 

814 

9-00=100-27 

2. 

82-25 

51-60 

8-00 

8-86 =100-70 

Pisani  considers  the  mineral  to  correspond  to  the  formula  Sb  ^b  4-  Pb  CI,  while  Flajolot 
looks  upon  it  as  a  compound  of  oxychlorid  of  antimony  with  oxyd  of  lead.  Pisani  suggests 
its  analogy  with  mendipite  2  Pb  +  Pb  CL 

In  the  closed  tube  decrepitates  and  gives  a  white  sublimate.  B.  B.  on  charcoal  yields  an 
antimony  coating  and  a  globule  of  metallio  lead.  Added  to  a  bead  of  salt  of  phosphorus 
aaturated  with  copper  gives  the  blue  coloration  of  the  flame  due  to  chlorid  of  copper.  Sol- 
uble in  muriatic  acid ;  also  in  nitric  acid  diluted  with  tartaric  add. 

From  Bjebel-Nador,  in  the  provtace  of  Constantino,  Algiers. 

dl4  A.  Namaqualite.    A.  K  Church,  Jour.  Chem.  Soc.,  H,  viii.  1  (1870). 
In  silky  fibres  and  thin  layers.     H.=2*5.    G.=2'49.     Lustre  silky.    Color  pale-bine. 
Tiaiisparent  to  transluoent.    Analysis  by  Chuxoh  (La): 

£1  Ou  Mg  Ca  Si  A 

15-29  44-74  8l2  201  2-25  82-88=100-09 

Giving  the  oxygen  ratio  of  %  fi  and  fi  as  4  :  3  :  11,  or  4  &  fi  +  i£l  A'  -h  4  fi. 

In  the  closed  tube  gives  off  water  and  turns  black.     B.  B.  reacts  for  copper. 

From  Namaqualand,  S.  Africa.    It  is  analogous  in  composition  to  hydrotalcite  (p  178). 

146  A.  Nantokitb.  An  anhydrous  sub-chlorid  of  copper  from  Nantoko  la  Chile.  Occuzi 
in  a  copper  vein  with  atacamite  and  oxydized  ores  at  the  surface,  while  lower  down  in  tiie 
v«in  this  anhydrous  ahlorid  is  found  with  chalcopyrite  and  chalcocite.  The  mineral  is  white, 
resembles  cemssite  in  physical  characters.  It  oxydlzes  on  exposure  to  the  atmosphere,  and 
is  converted  into  atacamite.  W.  Hermann  considers  all  atacamite  the  product  of  the  altera- 
tion of  nont'^kite  {Breit^iaupt  in  B.  and  H.  Ztg.  xzvii.  8). 
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247  D.  NieBBScnu    F,  HomsUin,  ZS.  G.  Q«ik,  1867,  842. 

AmorpbouB.    Ftaoture  nneyen  and  splintexy.     M.=2.    G.=2'845.     Gdo^  when  .uch. 
apple-green ;  on  ezpoeore  becomes  gray  to  black ;  qpaque  and  earthy,  and*  on  aijing^  as  ligb^ 
na  wad.     Loaea  16*5  per  oent.  bygxoeoqpio  water. 
Analysis: 

^  H  fe  ibi  Aff  Ca  ti 

i  62-29  5*14  15*71  0-23  1811  2*59  6-29=100*38 

Perhaps  the  product  of  the  alteration  of  a  magnesia-iran  angite  or  amphibQle. 
Found  in  roonded  masses  in  basalt,  at  Dieteeheini,  in  the  Tall^  of  the  Maine. 

OrHeyiU,    2>.  Waidis.  Pioo.  Asiatic  Society,  Bengal,  p.  279.     Beptembec,  1870. 
Massive.     H.=5*5.    G.  =7*84—7*42.     Color  steel-gray,  on   fresh  fractoze  wiUi  pozpiiA 
tint.    Lustre  metallic.     Streak  dark-gray.     Analysis,  B.  Waldie  (La): 

As  Sb  On  Fe  X  InaoL 

88*45  0*54  1218  42*12  6*19  013=90*55 

X,  oxydiaed  matters  soluble  in  dilute  muriatic  add  =  Cu  1*21,  fe  1*97,  i*b  1*89,  2al-12= 
6*19.     B.  B.  in  the  closed  tube  yields  no  azsenic.     Soluble  in  nitdc  acid. 
From  Burmah,  but  exact  looeJity  not  known.    Needs  farther  iuvestigatian. 

O^domi to.  — This  name  has  been  given  by  Maakdyne  to  small  gold-yeQow  ociahadraa 
occurring  in  augite  in  a  meteorite  from  Busti,  India.  It  is  supposed  to  be  an  oxywilphid  of 
titanium  and  calcium. 

PhoapharchromUe,    See  Lazmannite. 

374.  PhmbaUophane.  A  name  given  by  Bombiooi  to  a  plumbiferous  allophane  ham 
Monte  y ecohio  in  Sardinia.  Occurs  in  small  stalaotitic  cylinders,  rough  and  opaque  on  tiis 
surface,  but  interiorly  glas^.  Color  grayish-yellow  with  a  white  streak.  H. = 2  -5.  6.  =1  i. 
AnalysU  gave  ^i  23-8,  1^  2*6,  &  82-9,  ¥e  0*5,  Oa  2*4,  '&  852,  l»b,  Mg  and  alkaUes  2-5=1)9« 
(Atti  deUa  Sa  Ital.  di  Sa  Nat.  zl,  in  Jahrb.  Min.  1868,  p.  750. 

40  O.  PoLYAROT&iTE.  J^.  SondbergcTj  Jahrb.  Min.,  1869,  311.  T.  Petenen^  Pqsg. 
Ann.,  cxzxvii  386.    1869. 

Isometric.  Observed  planes  1  0  t,  m-m.  Cleavage  cubic  H.=2'5.  G.=6H)74.  Lu8b« 
metallic.  Color  iron-black  to  dark  blackiah-gn^.  Streak  black  to  blackish-gray.  MalleaUe, 
flattening  more  under  the  hammer  than  argentite. 

Composition:  12  Ag  S-hSb.S,=Ag.  7816,  Sb  7*87,  S  14*47=100*00. 

Analysis,  Petersen  (L  c.) : 

S  Sb  Ag  Pb  Fe  Zn 

}    14-78  6-98  76*70  1r.  0*86  0*27*=90-09 

*OoReoted. 

B.  B.  on  charcoal  fuses  easily  to  a  black  globule,  giving  off  antimony  fames,  and  yielding 
a  brittie  globule  of  silver.  Soluble  with  difficulty  in  nitric  add  with  separation  of  sulphuc. 
Fuming  acid  dissolves  it  readily  with  separation  of  antlmonate  of  silver. 

Occurs  at  Wolf  ach  in  Baden. 

The  mineral  is  between  argentite  and  pyraigrite  in  composition.  If  homogenous  it  would 
be  classified  chemically  near  polybasite ;  but  ita  isometric  form,  and  the  &M3t  that  in  another 
analysis  Petersen  found  78*85  Ag,  soggests  that  it  may  possibly  be  a  mixture. 

624,  PucHEBTTB.    A.  Frentd^  J.  pr.  Chem.,  IL  iv.  227,  861. 

Orthorhombio.  Observed  planes  i,  0,  l-ll,  ff^u.  Cleavage  basal.  H.=4.  G.=5'91. 
Lustre  vitreous  adamantine.  Color  reddish-brown.  Streak  yellow.  Translucent  to  opaque. 
Composition :  Bi  \^=Bi  71*67  V  28*83=100.    Analyses,  1.  2.  Prensel  (L  a) : 

V  Bi 

1.  27*31  78*89=100-70 

2.  27*07  72*93=100  — 

In  the  closed  tube  decrepitates.  B.  B.  on  charooal  fuses  and  gives  a  ooating  of  bismnth- 
oizyd,  with  soda  yields  a  globule  of  metallic  bismuth.  With  salt  of  phosphorua  a  chrame* 
green  bead  in  R.  F.  beooming  light  yellow  in  O.  F.  (vanadium).  Soluble  in  muziatio  aoid 
with  evolution  of  chlorine  to  a  deep-red  eolation,  which  <m  dilution  becomes  gxeeo  and 
deposits  a  yellow  basio  chlorid. 

Named  pucherite  from  the  locality,  tiie  Pubher  IGne,  Sofaneebeig,  Saacony.  Foand  mto 
dated  with  bismite  and  asbolite. 
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218  B.  Babdionxtb.    F.  ten  Kdbdl^  Ber.  Ak.  Hflnobeii,  Jaanaxj  8, 1870. 

Stalaotitio,  In  ooliuimar  or  rod-like  fomuB.  Yeiy  Boft,  soiling  the  fingers.  G.  =8'80.  Los- 
bre  dnU,  after  mbbing  is  grea^  to  sabmetallia  Oolor  Uaok.  Streak  dork-brown.  Oom- 
position* 

9e  ISn  %!  Cn  ftn  Co  ^ 

45-00  IS-OO  1-40  U-00  701  610         18-50=9ft«l 

The  oxygen  ratio  offt:fi:]9[i8l:8:2,  and  ▼.  Eobell  writes  the  formnla  (On,  liln,  Co) 
(Pe.  Stn)  +  2 16[. 

In  the  dosed  tube  gives  nentral  water.  B.  B.  foses  at  8  to  a  steel-gray,  magnetic-globale. 
and  colors  the  flame  green.  With  borax  gives  a  cobalt  bine  bead.  Solnble  in  mnriatio  aoic 
with  evolntion  of  chlorine,  giving  an  emeiald-green  colored  solntion. 

From  Nischne  Tagilsk  in  Ural.  The  mineral  is  near  asbdite  (p.  181),  bat  differs  from  it 
in  chemical  oompofiitiQn,  in  containing  a  large  percentage  of  iron,  and  in  being  easilj 
fosible. 

163  A.  BALflTOHms.     G,  J.  Brushy  Am.  J.  ScL,  IIL  ii.  80.  Jnlj,  1871. 

Isometric.  Habit  octahedzaL  Observed  planes  1,  0  (this  Min.  fig.  7,  p.  21).  H.=4'6. 
G.  =  2  '4  (on  26  milligrams) .  Composition,  a  hydroos  flnorid  of  alnminnm,  with  poodbly  small 
quantities  of  caldnm  and  sodium. 

In  the  dosed  tube  whitens,  yields  water  at  first,  then  a  oopioos  white  sublimate  whidi 
etches  the  tube.  The  water  reacts  add.  B.  B.  on  diarooal  a  faint  white  sublimate.  In  the 
f OToeps  whitens,  colors  the  flame  yellow,  but  does  not  fnse.  With  cobalt  solution  gives  a 
deep  blue.  In  salt  of  phosphoros  diasdves  completely  to  a  odorless  bead  in  both  flames. 
Soluble  with  effervescence  in  a  carbonate  of  soda  bead.  Decomposed  by  solphuric  add 
with  evolution  of  fluohydiic  add. 

OoooTB  with  cryolite  and  thomsendite  at  Arksut  Fiord,  Greenland. 

.Bedondite.  A  name  given  by  0.  V,  Shepard  to  a  hydrous  phosphate  of  alumina  and  iron 
from  Bedonda,  W.  I.  Found  in  nodular  aggregations.  Translucent  to  opaque.  Color  gray- 
ish to  jdlowish  white.  H.=M.  G.=lw-2'07.  Spedmen  analyzed  contained  8*8  per 
cent.  Si,  40192  P  and  24  73  tl  (Am.  J,  Sd.  IL  L  96).  An  eariier  analysis  gave  P  43*20, 
Pe  14-40.  %1  16-60,  ti  24*00,  §i  1-60,  Oa  0.67=100'37,  contained  also  traces  of  S,  Na,  CI, 
and  Mg.  B.  B.  infosible.  Heated  with  sdution  of  cobalt  gives  a  deep  blue  oolor  (Am.  J. 
ScL,  IL  xlvii.  42a 

422.  Rertormdite.  A  name  given  by  A.  H.  Church  (Jour.  Chem.  Soo.,  XL  viii.  166)  to  a 
mossiYe  grayish-green  agalmatolite-like  mineral  from  B^tormel  Mine  in  (Cornwall.  H.  =2. 
G.=2-58.  Mean  results  of  analysis  gave  Si  46  66,  &  8610,  fe  111,  Mg  0*86,  ti  2*30,  Na 
4-39,  1%  11  '68=101  -09.  This  composition  is  near  that  given  by  Lehunt  and  Blythe  for  killi- 
nite  (anal,  29  and  80,  under  pinite,  p.  481).  Churdi  does  not  consider  the  mineral  worthy  to 
rank  as  a  distinct  spedes,  but  speaks  of  it  as  an  ^^  immature  kaolinite." 

261  A.  BoEPFERiTE.  Iron,  manganese,  sine,  dirysolite.  W.  T,  Moepper,  Am.  J.  Sd., 
II  1.  86.    Boepperite,  G.  J,  Brush. 

Orthorhombic,  observed  planes  i-2,  i-l,  1-i,  M,  14, 14,  0,  2-2.  t-2  a  t-2  (over  »-i)  180%  iA 
A  1-2=116*'  1-i  A  14=77%  Cleavage  in  three  directions  rectangular,  0  and  i-i  eminent, 
i-i  splintery.  H,=5-6— 6.  G.=8*96— 4-08.'  Lustre  on  deavage  planes  vitreous  to  sub- 
adamantine.  Color  dark-green  to  black,  mottled.  In  thin  splinters  translucent  and  pale- 
yellow  color.  Streak  yellow  to  reddish-gray.  Slightly  magnetic.  Composition :  ft^  SL  ft 
=^e,  An,  2n  and  %.    Analyses  1.  2.  8.,  W.  T.  Boepper  (L  c.) : 

Si  te  ^           Za  Mg  Insol.* 

1.  Oryst.       80-76  8878  16-26  10*96  7-60        =99*86 

2.  Cryst }    80*23  8662  16*91  1068  6-68  1-04=100.01 
8.  Maas.  |    80-64  84-78  17-74         948  609  2*02=100-66 

•Splnd. 

B.  B.  foses  with  difficulty  on  the  thin  edges  to  a  black  slag.  T?ith  the  fluxes  reacts  for 
jron,  manganese,  and  silica ;  on  charcoal  with  soda  gives  a  zinc  coating.  Ctelatuiizes  with 
acids  readily  and  completely,  leaving  sometimes  a  bright-green  residue  of  spinel 

Oocors  at  Stirling  HUl,  Sussex  Co.,  N.  J.,  with  willemite,  franklinite,  jeffersooite,  md 
•pind;  also  found  at  Franklin  Furnace  with  gahnite. 
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393  A.  ReimUi,  A  name  jfirea  by  K.  ▼.  FritoMh  to  a  leolitio  mineral  frma  Sanhaln 
Aooording  to  Heaaenbeisr  (bia  Min.  Notizen,  No.  9«  p.  23)  it  is  orthorhombio  with  the  azuL 
relation  for  the  biaohjdiagonal,  maorodiagonal,  and  vertioal  azia.  0'4231  : 1  :  0*2866.  Ob> 
serred  planes  /  v{,  1-i,  2-2.  Cleava^  brachydiagonal.  Lnatre  vitroona.  Oolorleaa  to  white. 
Fusible  witb  intnmesoenoe  to  a  blebby  enamel.  Gelatinizes  with  acids  more  readily  mftei 
fusion  than  before.  The  solution  oontains  lime  and  alkalies.  Hessenbeiigf  considera  it  prob- 
able that  reissite  is  identical  with  Breithanpt*s  species  monophane,  and  Hi<itiwfft  froo 
epistUbite. 

126.  Rionite.  A  name  given  by  Brauna  to  a  bumnth-tetrahedrite  from  Cremenz,  Kn- 
flsohthal  in  Wallis  Canton,  Switzerland.  It  has  a  oonchoidal  fracture,  an  iron-blaok  oolor, 
black  streak,  and  greasy-metallic  lustre.  An  analytis  gave  S  20  10,  As  11 '44,  Sb  2  19,  Hi 
18-07,  Ou  37-52,  Ag004,  Fe  6-51,  Co  120=101  07.  Found  associatad  with  chalcopyiite. 
It  is  worked  as  an  ore  of  bismuth.  The  composition  places  it  near  annivite,  p.  108.  (T. 
Petersen  in  Jabrb.  Min.,  1870,  590). 

The  name  BunvUe  was  used  formerly  for  a  supposed  selenid  of  zino,  described  by  Del  Bio, 
and  BioUU  for  a  supposed  selenid  of  silver  as  well  as  the  preceding,  but  both  namea  have 
been  dropped  from  the  scienoe,  the  material  on  which  they  were  founded  being  only  a 
mixture. 

807  A.  BosTHOBNiTB.    H.  Eofer,  Jahrb.  Min.,  1871,  p.  561. 

In  lenticular  TnnasoB  in  ooaL  G.  =1*076.  Lustre  greasy.  Color  brown,  with  gaznet-red 
reflections :  in  thin  splinters  wine-yellow.  Composition  :  6*4  H40  O.  Analysis  by  Mitterq^- 
ger(l.o.): 

C  H  O 

I    84-42  1101  4-67=100-00 

At  W*(j,  oommenoes  to  melt  to  a  viscous  brownish-red  mass,  which  at  160*  gives  off  bub- 
bles and  at  205**  white  fumes,  heated  to  225°  the  evolution  of  gas  ceases,  leaving  a  thin  dazi 
purplish-red  fluid.  Insoluble  in  dilute  nitric  acdd  as  also  in  i)ota8h  or  aloohoL  Sligfatly  sols- 
Ue  in  warm  ether  and  entirely  so  in  warm  oil  of  turpentine.  Completely  soluble  in  benaolt 
at  ordinary  temperatures.  From  Sonnberge,  Carinthia.  Bfeaembles  jaulingite  in  phyacaJ 
characters,  while  it  is  near  eucsmite  in  chemical  oompositioa 

499.  SABCOF8IDB.     Sarkopsid,  M,  Websky,  ZS.  G.  Gea.,  zz.  245, 186a 

Monoclinic  ?  occurring  in  irregular  ellipsoids,  sometimes  in  distorted  six-sided  platea 

H.  =4.     G.  =8  '692—8  '780.     Lustre  glistening  to  silky  and  grea^.     Color,  on  fresh  snrfaoa, 

flesh-red  to  lavender-Uue.     Transluoentin  thin  splinters.     Streak  straw-yellow,  acme  graiDi 

give  a  green  color.     Composition :  4ft'  P  +  (&  Fl + S  ^)  Websky : 

1^  9e  ^e  liCn  Oa  19[  Fl 

I    84-73       888        80*58        20*57       840        (1'64)       undet 

In  the  closed  tube  gives  water  which  reacts  for  fluorine,  turns  dark -brown  and  asanmes  a 
sub-metallic  lustre.  Fuses  very  easily,  may  be  melted  to  a  bead  on  platinui  n  wire,  and  this  im- 
parts a  blue-green  color  to  the  outer  flame.  With  the  fluxes  reacts  for  iron  and  manganese, 
and  fused  with  bi-sulphate  of  potash  in  a  closed  tube  reacts  for  fluorine,  coloring  brazil-wood 
paper  and  etching  the  tube.     Soluble  in  dilute  muriatic  and  sulphuric  adda 

Occurs  with  vivianite  and  hureaulite  in  a  granite  vein  on  a  ridge  between  Mlcbelsdorf  and 
the  valley  of  the  MUhlbach  in  Silesia.  This  mineral  corresponds  so  closely  to  tripUte  (p.  543) 
hi  chemical  composition  and  pyrognostic  characters,  as  also  in  density  and  hardneaa,  as  tc 
make  it  exceedingly  probable  that  it  may  be  a  varied  of  that  species. 

163  B.  Sellaitb.    Straver,  Atti  della  B.  Accad.  di  Torino,  iv.  1868,  85. 

Tetragonal,  /on  1=123'*  80^,  i-i  on  1-8  161"  84'.  Cleavage  parallel  to  /  and  i-i  perfeot 
H.=5.  G.  =2*972.  Lustre  vitreous.  Fracture  oonchoidal.  Colorlena.  Transparenl  Com- 
position :  MgFl  ?  In  small  fragments  melts  in  the  flame  of  a  candle  with  intumescence, 
bisoluble  in  water,  also  in  acids,  except  concentrated  sulphuric  acid,  with  this  it  evolvei 
fluohydric  acid.  The  sulphuric  solution  gave  89*64  pr.  ct.  of  magneaia,  which  with  the  othai 
shemical  and  physical  properties  of  the  mineral  leads  Strdver  to  consider  the  nuneral  a  fluoo^ 
•f  magnesium  analogfous  to  flnorite  in  composition. 

Found  with  anhy&te  at  Gkibroula  in  Piedmont 

669  A.  Sdcontitb.     (7.  Ttehermak.  Ber.  Ak.  Wien,  November  Heft,  1869. 
Monoclinic.  Batio  of  orthodiagonal,  dinodiagonal,  and  vertioal  axis  1 :  0*7468  -  0'6041;  ii 
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Color  of  the  mafisiye  mineral  DlnlBn-green  to  reddiBh-yellow.     The  ozTStals  sometimes  color 
less  and  transparent.     Taste  faint,  saline,  and  bitter.    Unaltered  on  exposure  to  the  air. 
Analysis :  Q.  Tschermak  (L  o.) : 

S  %  Sa  fi 

47-17  12-65  18-86  21-83=100-50 

Thisyields  the  oxygen  ratio  f or  It :  S  :  l6[,  1  :  8  :  2  or  It  S+  2^,  the  same  as  the  formula 
given  for  Blosdite  (p.  643),  which  mineral  it  also  resembles  in  oiystaUine  form.  Tschermak 
remarks  that  simonyite  differs  from  bloedite  in  not  effloresomg  on  exposore  to  air,  and  losing 
only  a  portion  of  its  water  (4*90  pr.  ct.)  on  being  heated  for  two  honrs  in  a  water-bath. 
Occors  at  Hallstadt. 

A  mineral  of  the  same  composition  and  form,  likewise  unalterable  in  air,  found  at  Stass- 
fnrth,  has  been  referred  by  Groth  and  Hintze  to  blcedite,  these  authors  assuming  that  the 
efflorescence  of  bloedite,  noticed  by  earlier  observers,  was  due  to  mixture  with  some  efflo- 
reaoent  salt     ZS.  Q.  Ges.  1871,  870. 

BUbioVriargentUe^  BUbiohexargenUte^  see  I)yBaraate. 

696  A.  SUBSBXITB.     O,  J.  Bruahj  Am.  J.  SoL,  H.  xlvL  140,  240,  1868. 
In  fibrous  seams  or  veina     H.  =3.     Q.=3*42.     Lustre  sQky  to  pearly.    Oolor  white  with 
a  tinge  of  pink  or  jeDow.     Translucentw 
CknnpositlQn :  (Mn,  Mg)*  B  -f  H  or  (|  (Mn,  Ag)+i  1^'  B.    Analysis:  G.  J.  Brush  (L  o.) : 

B  ftn  %  :ft 

81-89  40-10  l-rOB  9-59=98-61 

In  the  dosed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric  paper  is  mois- 
tened with  this  water,  and  then  with  dilute  muriatic  add,  it  assumes  a  red  color  (boric  add) 
In  the  forceps  fuses  in  the  flame  of  a  candle  (F=2),  and  B.  K  in  O.  F.  yields  a  black  ciys- 
talline  mass,  coloring  the  flame  intensdy  yellowish-gfreen.  With  the  fluxes  reacts  for  man- 
ganese.    Soluble  in  chlorhydric  add. 

Found  on  Mine  Hill,  Franklin  Furnace,  Sussex  Co.,  N.  J.,  assodated  with  franklinite, 
zincite,  willemite,  and  other  manganese  and  zinc  minerals.  This  species  approaches  in  com- 
position the  mineral  szaibelyite. 

Talcosite.  O.  H,  F.  Ulrich,  Contributions  to  the  Mineralogy  of  Victoria,  Melbourne, 
1870  (pamphlet  of  32  pp.  8vo.). 

In  thin  seams  and  tiireads  with  scaly  structure,  the  scales  apparently  rhombic  plates.  H. 
=1—2.  G.=2'46— 2*6.  Lustre  pearly.  Color  silver- white,  faint  greenish,  or  yellowish. 
Scales  flexible  but  not  elastic    Resembles  talc.    Analyses  1.  2  by  C.  Newbery  (L  c.) : 

Si  Xl  <Br  l^'e  %  ^a  fi 

1.  49-01         45-10  tr.  tr.  tr.  tr.  4-98=99-09 

2.  4907         46-96  tr.  tr.  tr.  '  tr.  873=99-76 

The  oxygen  ratio  of  anal.  1  for  ^,  £1,  Si  is  1  :  5  :  6.     This  mineral  is  perhap  related  to 
■elwynite,  with  which  it  occurs,  and  also  to  westanite  (described  in  this  appendix). 
009.    From  Mount  Ida  near  Heathcote,  Victoria. 

Tdktrwismttthgilber.     O.  Bammdsberg,  ZS.  G.  Ges.,  xxl  81. 

Granular.  G. =7*808.  Lustre  metiUIic.  Color  gray,  tarnished.  Cuts  with  a  knife,  but 
flufiidently  brittle  to  be  readily  pulverized.    Composition :  analysis  by  Bammelsbeig,  1.  o. : 


S 

Te 

Bi 

Ag 

Cu 

8-82 

24-10 

48-50 

23-35 

tr.  =99-27 

Banmielsberg  gives  the  relation  of  S  :  Ag  :  Bi :  Te  as  1  :  2-08  :  2*24  : 1-8,  but  thinks  it 
may  be  more  correctly  expressed  by  1  :  2  :  2  :  2,  as  the  bismuth  obtained  was  not  free  from 
tellurium,  and  the  formula  of  this  new  tellurium  mineral  may  then  be  written  Ag*  S  + 
Bi*  Te*  or  Ag'  S  +  2  Bi  Te  ?.  He  also  questions  whether  the  mineral  may  not  be  a  mix* 
tnre  of  azgentite  and  tellurid  of  bismuth,  or  of  native  silver  and  sulphotellurid  of  bismuth, 
but  finds  nothing  in  the  physical  properties  of  the  mineral  to  indicate  a  mixture. 

Ob8,    From  Sierra  de  Tapalpa,  Mexico. 
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817  A.  TBnixxBiTB.     O.  TMmnak.  J.  pr.  Cliem.,  n.  it  SS8,  and  Jahrk  Q. 
1870,  Tx.  279. 

Oompaot  and  amotphcmB.  H.  =1*5—2.  G.  =1*025.  Lustze  gxeaflj.  Color  I^yaomQi-n^ 
to  chestantrbrown.  Tmupttrent  to  tcazuAacent.  JbudyBU,  1.  HUunwets  (L  a) :  2.  Niedi 
wiedzki,  Jahzb.  Mm.,  1871,  641 : 

0  H  8  O  AAh 

1.  Oaipano       81*1  11 «  4-7  8*0  Non6=100 

2.  GamB  81*9  10*9  41  81  =99*0 

FnaoB  at  108"— 180*'O.,  at  a  higher  tempezatnre  gives  off  choking  fumeB.  ImofaLbla  fm 
water,  and  only  dightlj  in  aloohS  and  ether.     Solnble  in  hot  benzcde. 

OconiB  in  laxge  compact  maasea  in  brown  coal  at  Garpano  near  AlbooainlBtria;  alaofdiDd 
at  Gams  near  Hieflan  in  Styiia.    Beeembles  in  composition  the  fasmanite  of  Ghorch  (pu  74ft). 

673  B.  TbOqebitb.    A.  WeMnieh,  Jahrb.  Min.,  1871,  870. 

Monodinic,  in  thin  tabular  crystals.  GleaTage  perfect,  parallel  to  the  broad  tabular  bUml 
G.=8'8.  Lustre  on  the  oleaTage-plane  pearly.  Color  lemon-yellow.  Compoaitioii,  C*  As^ 
•^20  tl  (Winckler).  No  analysis  is  given.  Occam  with  walpoxgite  and  other  araoiam  min- 
erals at  the  Weisser  Hirsch  Mine  in  Nenstfidtel  near  Schneebeig,  Sazony. 

TTbakotil.    E.  Borieky,  Jahrb.  Min.,  1870,  780. 

Orthorhombic,  in  adcnlar  ciystala  Ocoorring  form  J,  M,  ffi-l  /  angle  of  prism  I  about 
164**  (Zepharoyich).  In  radiated  or  stellated  gronps.  GleaTage  probably  basia  G.  =811686. 
Color  lemon-yellow.    Streak  lighter.    The  mean  of  three  amSyaes  gave  Boribky : 

Si  ^  Sl9e  0^  P  1^ 

18*78         66*75  "oS"  6*27  0*45         12*67=99-43 

Giving  a  composition  near  that  of  nranophane  (p.  805).    It  also  resembles  it  in  oiyBtallnis 
form,  the  angle  of  prism  /of  nranophane  146^  giying  162°  for  the  prism  »-2. 
B.  B.  tarns  black.    Solnble  in  warm  muriatic  add  with  separatiaa  of  flocky  silica. 
Found  with  flnorite,  uranite,  and  quarts  at  Wolsendorf,  BaTsria. 

622  B.    Vanadiolitb.    Hermann,  J.  pr.  Ghem.,  IT.  1  445. 

Form  not  determined.  Occurs  in  small  crystals,  partly  in  drusea  Color  dazk-giaen, 
almost  black,  in  small  fragments  dark  emerald-green.  Streak  grayish-green.  Lustre  vitrs- 
ous,  brilliant.    G.  =8*96.    Analysis  gave 

Si  ^  ]^e  da  Ag  ^ 

15-61  110  1*40  84-43  2-61  44*85=100.00 

which  Hermann  considers  as  representing  a  compound  of  three  atoms  of  augite,  and  one  of 
sabyanadate  of  lime.  He  giyes  for  this  the  formula  8lt  iSi+Oa*  (y(y+2yO*).  B.  B.  fuses 
to  a  black  slag  with  cauliflower-like  intumescences.  With  salt  of  phosphorus  gives  a  dark- 
green  bead,  and  a  silica  skeleton.  Decomposed  on  fusion  with  a  miztare  of  carbonate  of 
soda  and  nitre.  From  Sliidanka  near  Lake  Baikal  associated  with  lavroffite. — A  safastanoe 
containing  as  this  does  over  70  per  cent,  of  a  yanadate,  with  the  balance  a  silioate  cozre- 
sponding  to  augite  can  scarcely  be  looked  upon  as  a  homogeneous  simple  mineral.  It  is  here 
classed  with  the  yanadates. 

573  A.    Walfttbgitb.    Walpuigin,  A.  Weuback,  Jahrb.  Min.,  1871,  870. 

Monoclinic,  in  thin  scaly  crystala  G.=5'8.  Lustre  adamantine  to  grea^.  Color  pome- 
granate and  waz-yellow.  Composition  5^  Xs+5fi  in  which  5=t  Bi-f  |  9  (Winckler).  Ko 
analysis  is  giyen.  Occurs  with  trogerite  and  ol^er  uranium  ores  at  the  Weisser  HiiBoh  Mine 
in  Neustadtel  near  Schneebeig,  Su:ony. 

323  A.  WKOTAiriTB.  a  W,  BhrMtrand,  (Et  Ak.  Stookh.,  1868,  p.  197,  in  X  pr.  Ch., 
ey.  841. 

In  radiated  crystalline  masses,  sometunes  in  pzismatio  OEystala.  H.=2*5,  CoTor  briok 
led.    An  analysis  gaye: 


Si 
(4»-68) 

6114          116 

9e 
1-01 

4-17r:1001» 

«M1 

61-98 

-^ 
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This  oomposltioai  is  near  wdrthlte,  a  hjdrooB  llbrolite,  bat  it  diif era  from  that  miaenl  ia 
inferior  hazdness. 
B.  B.  nweUs  up ;  infosibie  and  tnzna  white.    Not  acted  npon  by  adds. 
AflBodated  with  pyrophylUte  at  Wesfcana,  Sweden. 

601  A.  WnncwoRTHiTB.    H.  Bbw^  PhiL  Ma^r.,  April,  1871. 

In  imbedded  nodules,  cryBtalline  on  fraotore.  Glistening.  Oolorieas  to  white.  Trana 
hioent.    H.=2— 8.    Composition :  analyses  1.  2.,  H.  How,  L  o. : 

Si  fi  B  Ca  ]9[ 

1.  8-31        (1018)       86  10       81-66  18-80=100 

2.  4-98        (14-87)       8151        8114  1800=100 

In  the  dosed  tabe  gives  water.  B.  B.,  decrepitates  and  fuses  readilj  to  a  dear  bead, 
coloring  the  flame  green ;  on  continued  blowing  froths,  becomes  opaque  aiod  no  longer  showi 
the  green  coloration. 

Found  in  gypsum  at  THnkworth,  Kova  Sootia.  How  oonsidera  No.  1  to  be  represented  bj 
11  Ca.  l^i,  98,  8B  and  20£r,  while  No.  2  is  the  same  with  substitntioin  of  8S  and  4S.  He 
suggests  that  the  mineral  is  intermediate  between  sdenite  and  howlite.  May  it  not  be  a 
mixtore? 

92  A.    WoLFAGHiTB.    jP.  BondbergeT^  Jahrb.  Min..  1869,  818. 

T,  Petenen,  Pogg.  Ann,  ozzzvii  897.  Orthorhombic,  in  small  crystals  coating  nicoolite 
ObserYcd  planes  i;  m-f .  H.  =5  '5.  G.  =6. 872.  Lustre  metallic.  Gdor  sQTer-white  to  tm- 
white.     Streak  black.    Analysis  by  Petersen  (L  c) : 


s 

As 
88-46 

Sb 
1817 

Pb 
1-32 

Ag 
0-12 

Fe 
8-71 

Nl 
29*58 

Co,  On,  Zn 

14-43 

tiaoeB=100.74 

The  lead  and  silver  were  beUeved  to  be  dne  to  a  small  amount  of  intermingled  galena  and 
dyscrasite.  The  results  give  the  formula  Ni  S*  +  Ni  (As  Sb)*  exactly  the  same  as  given  for 
the  isometric  ooiynite  (p.  74),  showing  this  compound  to  be  dimorphous.  Gk)rynite  has  a 
lower  density  (5-95 — 6*03)  and  less  hardness  (4*5 — 5.).  The  pyrognoetio  eharacters  are  the 
same  for  botii  minerals  and  both  are  soluble  in  nitric  add.     Fnnn  Wolfach  in  Baden. 

830  B.  WoOongtmgite,    B.  SiBknan,  Am.  J.  Sd.,  n.  zlviii.  86. 

This  name  has  been  given  provisionally  to  a  hydro-carbon  from  New  South  Wales.  Oocnn 
in  cubical  blodcs,  without  lamination,  fractore  broad  condiddal.  Color  greenish  to  brown- 
ish-black. Lustre  resinoua  Translucent  in  thin  shavings,  showing  under  the  mioroeoope 
an  amber-yeUow  light. 

Alone  in  the  tube  does  not  mdt  but  decrepitates  and  gives  off  oil  and  gas.  Ignites  readily 
and  yields,  when  heated  oat  of  access  of  air,  82*5  volatile  matter,  coke  6-5,  and  when  burned 
11-0  per  cent  of  ash.  Insoluble  in  ether  and  benzole,  but  slightly  acted  upon  by  bi-snlphid 
of  carbon. 

660  A.  ZBFHABOYicmTB.    E.  Boricky^  Sitsb.  Ak.  '^en,  lis.  598, 1869. 
Crystalline  to  compact,  horn-like  in  aspect.    H.  =5  *5.    G.  =2*37.    Color  greenish,  ydlow 
ish  or  grayish-white.    Translucent.    Fracture  conchoidal.    Compodtion : 

9e 
0^ 

Nos.  1  and  2  contained  intermingled  wavellite,  and  No.  8  an  earthy  gibbdte.  Boricl^ 
thinks  the  analyses  prove  the  mineral  to  be  essentially  a  phosphate  having  the  formula  %1 
r  -i-  6d,  and  titiat  in  analysis  2  this  phosphate  is  mixed  with  iV  of  wavellite,  while  in  No. 
8  is  associated  with  iV  of  gibbsite  and  ^  of  tribado  phosphate  of  lime.  The  formula  Mr-^ 
6H  differs  from  CaUainite  (p.  572)  only  in  containing  1  atom  more  of  water,  and  analysis  2, 
after  deduction  of  the  6  04  of  quarts,  gives  1^  4028,  £l  80*57,  Oa  0  58,  H  28*56,  a  renill 
which  i^yproadies  the  figures  given  by  Damour  in  his  analysis  of  callainite. 

Occurs  in  aandstone  at  Trenic  in  Bohemia^ 
8 


P 

7A 

1. 

85*56 

29-77 

2. 

87*46 

28*44 

8. 

87-80 

29-60 

Ca 

Mg 
0-41 

fi 

Quarts 

1*07 

26-70 

546=98-97 

0.54 

tr. 

26-57 

605=99-06 

1*38 



28-98 

0-46=99.07 
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8.  Kctmimafm^pTwkfudydeKiribedtpeeim. 


198.    Brookits,    A.  Sdizaof  aimoimoes  that  his  recent  oijBtaUogTapbic  studies  1^^ 
brookite  to  be  monooliiiio  and  isomoiphons  with  wolfraxoite  (Jahrb.  Min.,  1871, 103). 

636.  Caiedanite.  Sohraof  hasfoimd  th]Bq>edestobemonodimoinoE7BtB]]isKliQ&  He 
makes  aA9?i=182''  32^,  and  a Ao=90''  8(K,  a,  fik  0,  being  the  planes  so  lettered  in  Ifmeei 
Mineralogy,  and  oorreaponding,  a  to  H  m  to  /.  and  e  to  0,  in  this  work.  (Jahxb.  Min., 
1871,874.) 

Epkedte^  see  Leslejite  below. 

24.  Diamond.  P.  t.  Jeremejew  has  diaoorered  minnte  Gtystals  of  diamonds  irregnlariy 
distiibated  through  plates  of  xanthophjllite  from  the  S^ischimakian  Mountains  near  Slat- 
onst.  Thej  are  readily  recognized  when  magnified  80  diametexs,  and  with  200  diamfitfTP 
their  oiystalline  form  is  seen  to  be  that  of  the  hexa-tetrahedron  8-|  combined  with  the  tetia- 
hedron,  the  first  four  being  distinctly  convex,  while  the  tetrahedral  plane  is  flat  (like  fig.  59 
p.  31,  except  that  there  are  also  small  flat  tetrahedral  planes).  Most  of  the  dystals  an 
colorless.  They  are  symmetrically  disposed  in  their  matrix,  their  trigonal  intermediate  axei 
being  vertical  to  the  foliation  of  the  xanthophyllite.  The  g^reen  plat^  of  this  mineral,  neaz^ 
est  the  rounded  masses  of  the  talcose  slate  azid  serpentine  enclose  unusually  large  numben 
of  them  and  they  are  likewise  found  in  the  two  rooks  themselves.  JahrbL  Min  ,  1871,  p. 
375  in  Am.  J.  Sd.,  III.  iii  57. 

LmteyitB.  The  mineral  named  lesleyite  l^  L  Lea  (see  p.  800)  has  been  analyzed  by  S.  P. 
Sharpies  (Am.  J.  ScL,  IL  xlvii.  819)  and  J.  L.  Smith  (ib.  xlviii  254).  Sharpies  examined 
two  varieties,  one  white  (anal.  1),  and  tiie  other  red  (anal.  8).  Smith  analysed  the  whits 
mineral  (anal.  2). 


Si 

£1 

1  white,  83-69 

6541 

2     "      8118 

65-00 

8  red,     4700 

88-27 

2-84 


Ca 
0^ 


fra 

i 

fi 

tr 

7-43 

4-30=100-78 

1-20 

7-28 

4-80=99.91 

9-97 

6-71=99.79 

The  analysis  of  the  red  variety  was  made  under  Sharples's  direction  by  C.  W.  Boepper.  It  is 
an  entirely  different  substance  from  the  white  mineral,  and  was  properly  referred  to  pinite 
hj  Sharpies. 

Smith  compares  the  composition  of  the  white  variety  with  that  of  his  epheeite  (see  Min., 
p.  507)  of  which  he  gives  the  following  new  analysis. 

Si  Si  Oa  ^a  &  £[ 

Ephesite  80-70  55*67  2'55  5-52  1-10  4*91=100.45 

There  is  also  a  very  dose  correspondence  in  the  physical  as  wdl  as  in  the  diemlcal  diaxao- 
ters  of  the  two  minerals,  and  they  are  evidently  cloedy  related.  Lesleyite  is  found  assod- 
ated  with  diaspore  and  both  minerals  have  a  peculiarity  in  regard  to  their  hardness  that 
suggests  a  want  of  homogeneity.  Tfiey  are  easily  scratched  with  a  laiif e,  but  they  bo& 
contain  particles  which  scratch  topaz.  Under  the  magnifier  they  both  present  glistenmg 
scales  which  are  soft  and  apparentiy  micaceous.  It  is  evident  that  the  minerals  are  mix- 
tures of  corundum  and  probably  diisiBpore  with  a  mica  similar  to  the  damourite  found  at 
the  lesleyite  locality ;  and  that  the  foliated  soft  mineral  is  damourite  or  a  hydrous  mica 
near  that  spede& 

PatUrBowite.  This  substance,  dassed  temporarily  under  the  mica  group  in  the  supplement 
to  this  mineralogy  (p.  801),  has  been  analyzed  \fj  S.  P.  Sharpies  with  the  following  resnlfei 
(Am.  J.  Sd.,  n.  xlvii  809). 


Si 

Fe 

XI 

.«4 

]^atJ 

& 

fi 

80 -so 

14-88 

SO-66 

tr 

11-86 

11 -78=89.99 

The  potash  is  stated  to  have  been  determined  by  the  diilerenoe  (loss),  but  the  analjsjs 
Coots  up,  exdusive  of  the  potash,  only  78-64  leaving  21  -36  for  potash  instead  of  11  '85.  Thii 
large  error  runs  through  the  calculated  oxygen  ratios,  and  hence  is  not  typographical  Is 
view  of  it,  the  analysis  leads  to  no  satisfactoiy  conduslozL  The  percentages  of  siUoa,  htm, 
alumina  and  water  are  very  near  those  of  prochlorite. 
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98.  SyloajUte,  Sohranf  8  zeoent  dysfcallogzaphio  reaeaioheB  makes  this  spedes  ortlio- 
rhombio  in  dyBtallication.  He  says  tliat  he  has  observed  the  twins  described  by  Koksoharofj 
and  that  the  angles  and  planes  are  giyen  rightly  by  HiUer :  and  that  he  has  obsenred  17 
new  planes.    (J^b.  Hin.,  1871,  894.) 

TridymUe,  This  new  variely  of  sQioio  acid,  discorered  by  ▼.  Bath  (p.  806,  this  lUn.) 
in  Mexican  porphyiy,  has  been  fonnd  in  many  localities  in  Bnrope;  it  is  espedally  wdl  ohazao* 
teriaed  in  the  traohyte  of  Draohenfels  and  in  the  orthodase-pozpl^xy  <tf  WaldbScikelheim. 


610. 


Wdftwrdte.    Des  Oknaeaiix  has  shown  that  this  necies  is  manooliDio  in  aoMO^ 
0.  B.lzix.86a 


( 
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PKBFATORT  NOTE. 


This  Second  App6P4iz  to  Dana's  Mineralogy,  preiMxed  with  the  oo-opeiatioii  of  the 
author,  la  designod  to  make  the  work  complete  up  to  Jannaiy,  1875. 

It  inclndes  deaonptiona  of  all  specieB  annoonoed  as  new  within  the  past  seren  yeaa,  with 
the  exception  of  those  contained  in  Appendix  L,  prepared  by  ProfL  Bmah.  The  names  of 
the  latter  are,  however,  also  included,  with  sach  new  facts  in  regard  to  them  as  have  been 
bronght  oat  since  1872. 

In  addition,  references  axe  given  nnder  the  name  of  eaoh  species  to  aU  important  articles 
relating^  to  it  that  have  appeared  since  the  publication  of  the  Mineralogy  eady  in  1868.  On 
account  of  the  limited  space  and  time  at  command,  the  work,  in  tlus  latter  respect,  is,  how- 
ever, little  more  than  an  index,  yet  the  attempt  has  been  made  to  Indicate  so  far  as  possible 
the  character  of  each  article — ^t.  e.,  whether  it  contains  a  description  of  crystals  ierpst.)^  or 
an  analysis  (aruxl),  or  a  discussion  of  the  chemical  composition  (camp,).  Whenever  new 
facta  of  special  importance  have  been  made  known  in  regard  to  any  speciee,  this  is  noted  at 
somewhat  greater  length. 

An  alphabetical  arrangement  has  been  adopted  for  convenience  of  reference.  A  list  of 
the  more  important  of  recent  minendogical  works  is  added,  and  also  the  titles  of  some  me- 
moirs whidi,  owing  to  their  general  character,  seemed  to  require  a  special  mention. 

For  the  explanation  of  abhrematiom^  see  Dana's  Min.,  pp.  xxxv.-xlv.  The  black-&ced 
figures,  prefixed  to  names  of  new  species,  are  intended  to  indicate  their  position  as  arranged 
in  the  classification  adopted  in  the  Mineralogy :  it  is  not  to  be  understood  that  these  spedei 
are  necessarily  varieties  of  those  near  which  they  are  thus  made  to  stand. 

New  Hatbk,  March,  1875 
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UBT  OP  NEW  SPEOnW 


1.  JfcOive  EUmsnU. 


2.  Sulphids,  AnenidSj  ete. 


ite 4 

BenoteUnrite  .  •  •  •  •  • 6 

laloopyrrhotito 11 

imatinite 20 

^enzelite • 22 

ladalcazadte 25 

sniyite 27 


Horbaohite 88 

LiTingBtonite 85 

Lnxonite  (Enazgite) 85 

Oldhamite 42 

Schirmerite 60 

SpathiopTrita. 62 

VaUeriite , 58 


8.    ChJoridi,  iU. 


»rdo8ite .... 
dorooakatob . 


8  I  Erythroaidexilie. 19 

11    TooomaHte. 66 


4.    Os^dB, 


moiiite 6 

lafossite  (Melaoonite) 16 

iterogenite • 27 

'dnuiiTzite 8 


Hjdrocnprite 28 

Magnochromite  (Ghromite) 86 

Hejmaoite 88 


rioolite 1 

iennite  (I>ewalqiiite) 4 

uganophyllite •  87 

Akelynite 87 


5.  AnhydrouB  Silioatm, 

Microsoxnmite 89 

Tzantwinite 66 

Tachermakite 67 

y iotorite  (Enatatite) 18 


6.  Eydrous  SiUcaUM. 


ophite 2 

Etloomorphite 11 

taaite  (Pangonite) ^ 68 

Isageeite  (near  JefPeriaite) •  80 

ileyite 17 

•eeite 22 

-nierlte 28 

Kshanite 25 

ilite 26 

jrrophilite 29 

Tite 81 


Limbachite 84 

Ifaoonite 86 

Ncfidieffite 41 

Rauite 47 

Beaanite 48 

Seebaohite  (Hetachelite) 50 

Sterlingite  (Damoarite)  15 

StrigoTite 58 

VaaUte 56 

Willooxite 61 

ZobUtaite 81 


>pite 


7.   TantaiaUiy  (khmbatmj, 
n|Noli]He(ne«r8aiiunkito)b, 


n 
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LOT  OF  NEW  6PBCXE8. 


Hebwrnite 27 

Kjerolflne 81 

Korarfveite  (near  Monadte) 32 

Miriqnidite 40 

Rhagite 48 

Eivotite 48 


8    PhoephatM,  Anenatea,  dfo. 

Stibioferrite 51 

TJranospinite. ••  58 

Veszelyite 61 

Wapplerite 60 

Winklerite 61 

2ieiinerite 61 


9.  Boratet. 
Ludwigite 86  |  Prioeite 4S 

10.   Tunggtatea^   Vanadates,  ete. 
OnprotnogBtite 14  |  TJianosphfBzite S7 

11.   Sulphates,  etc. 


Bfirtholomite 6 

Oapromagnefdfce • 14 

Dolerophanite 17 

Ettringite 19 

GuanoYulite 64 


Hydrocyamte S6 

Maxite  (LeadhilHte) « 

Kitroglanberite 41 

Syngenite  (Kalqazite) M 


12.    Coflrhonates, 
DawBonite 16  |  Sohrockezingite . 

18.    Carbo-hydrogen  Compminds. 


Axagotlte •.. • 4 

Bombiocite 8 

Byerite 9 


Siegboigite 51 

Wheelerite GO 


The  following  list  indndeB  additional  names  recently  introduced  into  the  aoienoe.  The; 
belong  in  part  t»  previously  described  species,  and  in  part  to  species  which,  in  oonseqneDce 
of  imperfect  descriptions,  cannot  be  definitely  classified. 

Aemgite,  Arsenstibite,  Bieirosite,  Gachentaite,  Oampbellite,  Carbonyttrine,  Cerbolite. 
Chalcomiclite,  Chalypite,  Clarite,  Corkite,  Cryoconite,  Cuproapatite,  Guprovanadite,  Daabe 
rite,  Dembachite,  Ferrotongsten,  Glancespar,  Glasbachite,  Euhlerite,  Mariposite,  Milanite, 
Meerschaluminite,  Pealite,  Plumbocuprite,  Plnmbiodite,  Pyrichrollte,  Pyritolampiite,  Bho- 
dite,  Scaochite,  Simlaite,  Tapalpite,  Wachenrodite,  Xanthiosite,  Zirlite,  Zonoohlorite. 

For  some  other  new  names  not  belonging  to  definite  nunonl  ipeo&eSf  see  er^aieOStmy 
p.  14,  nderdUtes,  p.  89. 
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APPENDIX  n. 


Aarttb.    BeeAxrrB. 

ACANTHITB,  Min.  p.  51. — ^Localities  in  Saxony,  Freniel,  IGxl  Lex.  Saohsen,  p.  8. 

ACHTABAODiTB,  MiiL  p.  478. — ^Defloription  of  crystals  and  analysis,  HmMmn^  J.  pr.  Oh. 
civ.,  104,  182,  1868.    Description,  Koksoiiarow,  Min.  BussL,  v.,  824. 

ACMITB  and  Aboibitb,  Min.  p.  228,  224.— Relation  to  pyroxene,  Tiehermak.  Tsoh.  Min. 
Mitth.,  1871,33. 

AcTiNOLitB,  Min.  p.  282.— Brewster,  N.  Y.,  amUysis,  BrMmbaugh.  Am.  J.  Sd.,  IIL, 
vi.,  211,  1873. 

Adamttb,  MhL  p.  565. — Gap  Garonne,  analysis  and  description,  Damotir^  0.  B.,  lxyii», 
1124;  Piaani,  C.  B.  L  1001,  1870. 

Aebtjoitb.  Adam,  Tableau  Min.,  1869,  p.  48.  A  donbtfol  arsenate  of  nickel  (iSTi*  £s) 
from  Johanngeorgenstadt,  analyzed  by  Bergemann  (Dana  Min.  p.  648). 

,     Aeschtnite,  Min.  p.  622,--anal. :  MaHgnao^  Ann.  Oh.  Phys.,  IV.,  xiii,  5,  1868 ;  Her 
mtmn,  J.  pr.  Ob.  cv.,  105,  821 ;  Bammdsberg^  JPogg.,  d.,  214, 1873. 

Agalmatolitb,  Mm.  p.  480.— Ohina,  Kenngott,  Jahrb.  Min.  1870,  782. 

336  A.  AgxlooUte.  FreMti,  Jahrb.  Min.,  1873,  791,  947 ;  1874,  686 ;  BreU^haupt  (refer- 
ences in  Dana^s  Min.,  p.  891). 

Monoclinic  (Groth).  0  =  110**.  In  globular  or  semi-globular  forms,  with  radiated  ox 
fibrous  structure.  Also  in  indistinct  groups  of  crystals.  Soft,  hea^y,  brittle.  Oolor  hair- 
brown  (Sohneeberg)  ■  colorless  to  wine-yellow  (Johanngeorgenstadt).  Lustre  adamantine, 
greasy. 

Composition  same  as  for  euJytite  (q.v.)  2  Bi,  3  SL    Analysis,  Frenael,  1.  o. 

Si  Si  Pe 

16-67  81*82  0-90    =    99-39 

Occurs  at  Johanngeorgenstadt  on  quarz,  associated  with  bismuth,  doanthite,  bismite ;  also 
at  the  mine  Neugltlck,  Schneebeig. 

The  arsenwitmuih  of  Breithaupt  has  until  now  been  included  with  eulytite,  but  the  inves- 
tigations of  Frenzel  and  Groth  show  that,  though  haying  the  same  composition,  it  is  different 
in  crystalline  form,  and  hence  is  a  distinct  species. 

Albebtitb»  Min.  p.  753.— Probable  origin,  8,  F.  Peekham,  Am.  J.  ScL  H,  xlyiii,  362, 
li69. 

Albitb,  Min.  p.  348.— Saas,  cryst,  F,  Beharff,  Jahrb.  Min.,  1869,  842. 

Bt.  Gotthard,  ciyst,  HeMenberg,  Min.  Not.  ix.,  40,  1870. 

Media,  Penn.,  anaL,  Leeds,  Am.  J.  ScL,  IIL,  vi,  25, 1873. 

Crystal] ographic  memoir,  with  full  list  of  planes,  Breana,  Tsdh.  Min.  Mitth.,  1873,  19. 

Crystallographic  memoir,  twinning  laws,  etc.,  v.  Bath,  Pogg.  Ann.  Erg.,  Bd.  v.,  425, 1870. 

Crystals  implanted  in  orthoclase,  Scaochi,  Atti  Accad.  Nap<^  March  12, 1870. 

Schneeberg,  description  of  simple  crystals,  J,  Bumpf;  anal.,  Ludwig^  Tsdi.  Min.  Mitth., 

1874,  97,  176. 
See  also  Feldspar. 

1  »" 


2  APPBNDIZ  n. 

Allakitb,  Min.  p.  285.~8climi6defeld,  ThOringer  Wald  (Sohwaxse  Erox),  oyit,  i 
new  fonnB,  Bofuer,  Wtlrtemberg.  Nat.  Jahresheft,  1872,  246. 
YeenTius  (orthite),  orysi.,  «.  Bath^  Pogg.,  oxxxriiL,  492. 

Finland  (Erbo  and  Kyokslatt),  Wiik,  (Efv.  Finsk.  Yet  Soo.,  HekingfoEB,  z]iL,7S,187D-71. 
Composition  diaonflsed,  EaimmeMerg^  ZS.  G.  Ges.,  xxiy.,  00,  1872. 
Greenland,  Fredziokshaab,  anal,  Bamrndsberg,  ZS.  G.  Ges.,  xnv.,  60, 1879L 
Found  in  the  Bdhmer  Wald,  near  Hosineo,  Ezejci,  Ber.  Bohm.  Gee.,  1873,  p.  Ml 
AmhexBt  Co.,  Ya.,  anal.,  /.  A,  GabeU,  Gh.  News,  1874,  p.  141. 

ALLOPHAins,  MfaL  p.  419.— Dehm  (near  Limbnzg),  Naasan,  anaL,  «.  Saikf  Fogg.,  ediT., 
TO3, 1871. 
Northampton,  Bngland,  Eennanf^  Q.  J.  G.  Soo.,  zzvii,  234,  1871. 

448  A.  AUophite,  WOsklf,  ZS.  G.  Ges.,  nr.,  899. 1878. 

In  dense,  mioro-oxyBtalline  masses,  on  fFaotnze  dnll,  and  easflj  polished  to  a  gns^  huln 
by  the  hand.  H.  less  than  oalcite.  G.  =  2 '641  (LefflerX  Color,  pale  gzajish-gnen.  h 
appearanoe  yezy  similar  to  peeudophite;  distingnished  from  sexpentine  by  its  iniixiorbad- 


Analysis  Leffler  (1.  o.). 

Si              £1 
86-28           21-92 

218 

0-86  86*58  2-97  =  99-68 

Neglecting  the  water  Leffler  gives  the  formnla2  (Si  Si)+8  (Slilg  Si).  If  the  water  bend:- 
oned  in  the  oxygen  ration  for  &  :  fi  :  Si  :  1ft  =  6  :  4  :  6}  :  1 ;  or  for  all  boaee  (inoliidxngfi)t« 
silica  =  8:2.     The  water  goes  off  only  at  a  high  temperatore. 

Oconrs  at  Langenbielao,  Silesia ;  also  at  Beiohenstein.  From  a  qnany  of  limeBlane  oe 
earring  in  the  gneiss. 

Altaitb,  Min.  p.  44.— Bed  Clond  Mine,  Colorado,  anaL,  Oenth,  Am.  FhiL  Soa,  FbOad. 
xiv.,  235,  1874. 

Alumikitb,  Min.  p.  658.— Brighton,  J.  HotodL,  Bep.  Brit.  Assoa,  1872,  108. 
Euchelbad,  anaL,  Btofb^  Ber.  Bohm.  (3es.,  Prag,  1873,  885. 

Alttnooek,  Min.  p.  649.— Iqniqne,  Peru,  anal.,  Fidd^  J.  Ch.  8oo.,  vii.,  259, 1869. 

Akalgam,  Min.  p.  18.— (Thill,  anaL,  Domeyko,  2d  App.,  Min.  COiiU,  p.  88,  1867. 

Ahblygontte,  Min.  p.  545.— See  Montebrasite,  hebronite. 

Ambltstboite,  v.  Batk^  Pogg.,  ozzzviii.,  531,  1869.    Appendix  I.,  p.  1. 

Ambrosine,  O,  {71  JShepard.    Appendix  L,  p.  1. 

Amphibole,  Min.  p.  282.— Ciystal  of  mmsnal  habit,  HIrtlingen,  Naasan,  Ifta.,  Ji^ 
Min.,  1868,  53. 
Peru,  in  dioiyte,  anaL ,  Aehiardi,  Lettera  a  Carlo  BegnolL  p.  11,  Pisa,  1870. 
Group  of  minerals,  microscopically  distingnished,  Tse/iermakj  Ber.  Ak.  Wien,  Ix.,  p.  6, 18(w; 

relations  to  minerals  of  the  pyroxene  family.    Tsch.  Min.  Mitth.,  1871,  88. 
With  angite,  at  Vesnvins,  anal.,  v.  Bothy  Pogg.  Erg.,  vL,  229,  1878.     Farmed  by  sobHa* 

tion  at  Yesnvins,  Scaoohl,  Atti  Aocad.  Sd.  Nap<>li,  Sept.  14, 1872. 
Greenland,  anaL ,  Jcmatsky^  Ber.  Chem.  Gee. ,  Berlin,  1873,  1232. 
Sonth  Sherbrooke,  Canada,  anaL,  Harrington^  Geol.  Sorrey,  Canada,  1874,  201. 
Altered  to  serpentine,  Brewster,  N.  Y.,  X  B.  Dana^  Am.  J.  Sd.  lU,  Tiii,  375, 1871 

Analoite,  Min.  p.  482.— Benfrewshire,  analyses,  Young ^  Ch.  News,  xxvii,  66, 1878. 

ANATA8E,  Min.  p.  161.— See  ootahedrite. 

Andalubitb,  Min.  p.  371.— Bamsbeig,  Sweden,  9siaX,yIgeUtr(hn^  Jahrbi  Ifin.,  1871, 860 

Composition,  eta,  Bammdiherg^  ZS.  G.  Ges.,  xxiv.,  87, 1872. 

Anal,  and  description,  KolcMharow^  Min.  BnssL,  y.,  164, 170  (dhiastolite). 

Ciystal  from  Delawaze  Co.,  Penn.,  E,  B.  Dana,  Am.  J.  SoL,  IIL,  It.,  p.  478, 1871 

AiTDBBWSiTB,  MaskdffTM,  Ch.  News,  xxiy.,  99.     Appendix  I.,  pi  1. 


Digitized  by  VjOOQIC 


JLFFBNDIX  Hi. 

AiroLBBiTB,  MizL  p  623.-^Azi«xiia,  anaL  of  a  compact  fotin  {l^ion)  BnUh^  Am.  J.  I 
riL,  y.,  421. 

CezTO  Gozdo,  CaL,  a  compact  Tariety,  SffUman,  Am.  J.  ScL,  in.,  tI,  181, 1873. 

AjmTDBiTK,  Km.  p.  621.~Formation  of,  O.  Bom,  Ber.  Ak.  BexUn,  July,  1871,  868. 
OzyBt  monograph,  Heuenberg^  Mm.  Not,  z.,  1, 1871. 

Ankbritb,  Min.  p.  686. ..  Enbexg,  cmtaUised,  anal.,  BdbeMehuh,  Bez^  Ak.  Wien, 
648,  1867. 

Vordeznbexg,  Steiermark,  otyBti.  (B  A  B  =  106"  7^,  anaL,  Zegphofravkhy  Jahrb.  Min.,  1 
204. 

Bohemia,  anaL,  Boricky,  Ber.  Ak.  Wien,  liz.,  618, 1869. 

Call,  in  the  Bifel,  anal,  Schmidt^  Jahrb.  AGn.,  1876,  80. 

Ajbtobthitb,  Kin.  p.  887.-^]rrom  meteorite  of  Juvenas  (France),  omt,  «.  Zon^,  Bar. 
Wien,  lyi.,  889, 1867. 

Veeuvins,  oxyst.,  monograph,  v.  Batk^  Pogig.,  czzzriiL,  449;  ibid.,  oaML,  89. 

Santoiln,  cryst.,  Hessenberg,  Min.  Not,  viii,  81,  1868. 

New  law  for  twining,  JStrHveTy  Atti  Accad.  SdL,  Torino,  iv.,  88,  1868j  from  Mi 
Boxxuna,  ib.,  yi.,  858, 1871. 

Pesmeda  Alp,  oiyirt*.,  anal.,  v.  .Rathy  Ber.  Ak.  Berlin,  1874,  749. 

See  also  Feldgpar, 

Antholitb,  Min.  p.  284— Delaware  Go.,  Penn.,  Lwds^  Am.  J.  SoL,  in.,  yi,  26,  1878 

AifTBOFHTLLiTE,  Min.  p.  281.— Hermannachlag,  anal,  Bretina,  Taoh.  Min.  Mitth.,  1! 
247. 

AjrnooBiTB,  Min.  p.  465.— Zermatt,  anal,  v,  KobeUy  Bee  Ak.  Milnchen,  1874,  165. 

Antillitb.    Skepaa^    Appendix  I,  p  1. 
AirriuoNABaBNNTOKBL.    Pet^nm,  see  aiite. 

Apatitb,  Mdl  p.  580.— Boliria,  anal.,  Domeyko,  2d  App.  Mn.  Chili,  p.  44,  1867. 
OfCheim,  anal.,  Kosmann,  ZS.  G.  Ges.,  xzl,  795, 1869. 

In  lax^e  beds  near  Perth,  Canada  West  Jackson,  Proa  N.  Hist  Best,  zii,  88, 1868. 
Ab  aconstitaeot  of  crystalline  rocks,  Petersen^  J.  pr.  Ch.,  cvi,  145,  1869;  as  a  8econ<! 
product  in  basalts,  Jahrb.  Min.,  1878,  852. 
Jamllla  and  Poloma,  cryst  new  forms,  Sehrauf,  Ber.  Ak.  Wien,  Izii,  745  et  seq.,  1870. 
Schlaggenwald,  crystallized  holohedrally,  Sohrauf,  Tsch.  Min.  Mitth,  1871, 105 
Tyrol  and  Switeerland,  cryst,  note,  Klein,  Jahrb.  Min.,  1871,  485. 
Ybi  francoUtey  Cornwall,  anal,  Mashdyne  db  FUght,  J.  Ch.  Boa,  ix.,  1, 1871. 

Alathal,  cryst  Qy  ^^^\  ^ruver,  Atti  Accad.  Sci.  Torino,  iii,  125, 1867-8.    Corbaas 

Botino,  Bayeno,  cryst,  Struver,  ibid.,  vi,  863,  et  seq.,  1871. 
Untersolzbaoh,  cryst  description,  new  forms,  Klein,  Jahrb.  Min.,  1872, 121. 
Marcia,  Spain,  anaL,  A,  K  Ohurehy  J.  Ch.  Soc.,  II.,  xl,  p.  101, 1878. 
See  also  Phosphorite. 

ApnROSiDBBiTB,  Min.  p.  502.— Saxeby,  Sweden,  anaL,  IgikMm^  B.  &  H.  Zeit.,  11 
i:xyii.,  187. 
Note,  JVt«,  Jahrb.  Min.,  1878,  820. 

Afhthitalite,  Min.  p.  615.— Yesayios,  character  discnased,  Seacchiy  Atti  Accad.,  Na 
(read),  March,  1870. 
Girgenti,  cryst ,  v.  Bath,  Pogg.,  Erg.  Bd.  yl,  859,  1878. 

Afofhtllitb,  Min.  p.  415.— India,  cryst.  note,  Houghton.  Jonm.  B.  GeoL  Soc,  Dnl 
IL,  ii.,  118,  1868. 
Greenland,  twin  crystals,  Behrnuf,  Ber.  Ak.  Wien,  bdi.,  699,  1870. 
Maderanerthal.  KenngoU,  Jahrb.  Min.,  1878,  725. 
From  the  basalt,  cryst,  and  partial  analysis,  Streng^  Jahrb.  Mm.,  1874,  578. 

AquACBBPirrrB,  Shepard,  Am.  J.  Sci,  n.,  xlyi.,  266.    Appendix  L,  p.  9. 
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4  AFFSHDIZ  IL 

Araqonite,  Hin.  p.  ed4— Oiyst,  twim,  Seikrayf^  Ber.  Ak.  YTkoiy  IxiL,  784, 1830;  tan 
Sasbaoh,  cryst,  new  formB,  ibid.,  Izr.,  260,  1878. 
WaltBch,  Bohemia,  alteind  to  hjaUte,  JS^HM^,  Ber.  Bdhm.  Qea.,  1873,  05. 

79S  A.  Aragotifce^i>vrand,  Pioo.  Aoad.,  GaL,  It.,  p.  218, 1872,  (Am.  J.  BoL,  m.,  voL 
vi.,  67). 

A  volatile  h jdiooarbon  related  to  idrialite.  It  oooozb  at  the  New  Almadmi  Mine,  OaL,  in 
bright  yellow  aoalea,  impregnatizig  a  OKjBtaUiiie  oilioeoiu  dolomite ;  aUo  on  ciimatiar  at  the 
Redington  Mine. 

It  oofLtaina  no  arwnio,  nor  anlphor,  nor  any  metaL  InaolnUe  in  oil  of  turpentine,  aksofaol, 
and  ether. 

Abcanitb,  Min.  p.  615.— See  Afhthxtai.itb. 

284  A.  Ardennite.— Zmaiiiv  and  Bettendoff,  Ber.  Nied,  Gea.  Bonn,  zzix.,  p.  180,  Nor. 
24,  1^72 ;  Pogg.  oxlix.,  241,  1873.  Dbwalquttb,  Piaani,  0.  R,  Ixxr.,  1542,  Dea  2, 1872: 
Ixxvii.,  329, 1873. 

Orthorhombio.  a  (vert )=0 '8185,  b=l,  e  (brach.)  0*4663.  Obeerred  planea  ^  i^,  7,  i^, 
i.2,14.1.lf  JA/(ovor^.l)=180'*0',»-.fA<-|=145°28',«A*-5=»4''0'.  1a1=1«>'50 
and  IW  40'.     l-»Al-t=112**  13'  (Piaani  112'  24  a'  Aa').    Above  determinatlonB  l^  ▼.  Batib. 

Qood  czystala  very  rare,  mostly  in  fraffmenti  witiioat  terminations.  Habit  mudi  lika 
ilvaite;  1-i  A  14=112''  40'  for  ilvaite,=ll2''  12'  for  azdennite.  Prismatic  planes  atnynglj 
striated.    Cleavage,  i-i  perfect, /very  distinct. 

Pisani  gives  the  fallowing  optical  determinationfl.  Aonte  bisectrix,  positive,  noonal  to  tbe 
cleavage  plane  i-i  (in  which  the  optic  axes  are  observed).  Angle  of  axes  in  air:  red  zayarrdd* 
68',  yellow  =  66°  37',  green,  62*  18'  (mean).  Bes  Oloizeaiix  found :  red  =  76*  7-79**  9',  yel- 
low 72°  55',  74*'  26',  gieen  68"  36'-70'  59'. 

H.  6>7.  G.  =  8*620.  Color  yellow  to  yellowish-brown ;  in  thin  spUnters  transluoent,  rol 
Dichroia     Brittle  and  fragile. 

Analyses  1, 2, 3, 4,  Lasaulx  and  Bettendorf,  Pogg.,  czlix.,  243,  245.  5.  Pisani,  0.  R.,  Ixxr., 
542.     6.  same,  ib.,  Ixxvii,  829. 

Si         ^  Sn  An  9e      Ca  Mg  ^  Is  Cn  ign. 

1.  29-65  22-91  80-12     1-91  1-66  882  7-50  

2.  29-60  26-68  2869     188  2-00  484  

3.  29-60  23-50  2588  168  181  888  920  tr(PO.)  404  =9909 

4.  29-89  26-03  2-21  228  3*47  9-09  tr    "  810 

5.  28-70  28-36  2640  2-94  4-30  432  180  1-30  0-98  =  9910 

6.  28-40  24-80  25-70  1-81  2-98  407  312  6.35  022  5*20=10215 

In  analyses  1  and  2,  L.  &  B.  found  2  p.  o.  Pt.,  Pd.,  eta,  whidh,  as  they  afterward  showed, 
came  from  platinum  dishes  used  in  the  analysis,  the  water  was  overlooked.  Analyses  3  and 
4  were,  made  subsequently,  and  by  an  improved  method.  The  manganese  is  present  in  the 
form  ^fn,  as  is  shown  by  Pisani  (not  Mn  as  in  analyses  1  and  2  of  L.  &  B.). 

B.  B. — ^Easily  fusible  to  a  black  glass.  With  borax  gives  a  manganese  bead.  The  wBtex 
can  only  be  driven  off  at  a  strong  red  heat 

According  to  Pisani  the  arsenic  is  readily  recognized  on  heating  the  mineral  in  a  malzasB, 
mixed  with  carbonate  of  soda  and  cyanid  of  potassium,  a  ring  of  metallic  arsenic  being 
obtained.  He  explains  the  high  percentage  of  vanadic  add  obtained  by  Lasaulx  on  the 
ground  that  he  has  overlooked  the  arsenic. 

Found  near  Ottrez  (Salm  Chateau)  in  the  Ardennes,  Belgium,  with  quartz  (containing 
particles  of  pyrolusite)  and  albite. 

Lasaulx  first  noticed  this  mineral  under  the  name  of  mangandisthen,  in  consequence  of  a 
supposed  resemblance  to  cyanite.  This,  as  Pisani  urges,  is  on  several  accounts  an  objection- 
able name,  and  is  naturally  superseded  by  the  name  ardenmtey  which  too  has  the  right  of 
oriority  over  d^Ufoigvite, 

ABCTEifTiTB,  Min.  p.  678.— Cryst.,  new  forms,  Sehrauf,  Ber.  Ak.  Wien,  bdiL,  165, 1871. 

Aroentofybitb,  Min.  p.  89.— Cryst  memoir,  Sohraufj  Ber.  Ak.  Wien,  bdv.,  198, 1871. 

72  A.  Arita.  The  areenid  of  nickel,  containing  27*8  p.  o.  antimony,  described  by  Beithiei 
from  the  Basses-Pyr^Ses  (Oana.  Min.  p.  60),  has  been  called  aarite  (more  properly  oriU» 
Pisani)  by  Adam,  Tableau  Min.,  1869,  p.  40. 
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11*5,  Sb  18 '6,  Ni  87 '8,  Zn  2'4  =  101*6,  oorresponding  to  an  arBeniferoiis  bieithaaptite. 
G.  =  7 '19.  It  is  Bimilar  to  the  mineral  from  ^emont  also  desoribed  by  Berthier  (Dana 
Min.  p.  60,  anal.  4),  which  is  an  antimoniferous  niccolite. 

The  name  arite,  however,  may  still  be  well  retained  for  the  antimonarsennickel  of  Fetev- 
sen  (Fogg.,  czzzvii.,  896, 1869),  the  analysis  of  which  agrees  very  closely  with  that  of  Ber- 
thier for  the  Fyrenees  mineral.  The  mineral  described  by  Fetersen  oocozs  massiye  at  the 
Wenzel  mine,  Wolf  aoh,  Baden,  in  a  coarse  granular  limestone.  It  is  sometimes  aooompanied 
by  wolfacMte.  An  analysis  afforded :  As  80*06,  Sb  28*22,  Ni  89*81,  Go  tr,  Fe  0*96,  S  1.77 
:-=  100*82.  H.  =r  5*5,  G.  =  7*50.  B.B.  foses  with  a  strong  reaction  for  azsenlo  and  anti- 
mony.    With  soda  gives  a  magnetic  globule. 

Arsenic  (native),  Min.  p.  17. — Found  in  the  argentiferons  mines  of  San  Angnstin,  Stat« 
of  Hlldago,  Mezioo  (H.  =  2,  G.  =  7*24),  La  Nataraleza,  xL,  p.  818,  1878. 
Marienberg,  Saxony  (arsenglanz),  FremtAy  Jahrb.  Min.,  1878,  25;  1874,  677. 

AB8ENICAL  cobalt.    Appendix  I.,  p.  1. 

Absbniosidbbitb,  HBn.  p.  76.— AnaL,  Chureh^  J.  Oh.  Soo.,  U.,  zL,  p.  102,  1878. 

Arbenoptbitb,  Min.  p.  78.— Sohneebezg,  anaL,  Frentei,  Jahrb.  Min.,  1872,  517. 
Patofii,  containing  4  p.  o.  Bi,  anal,  Domeyko  8d  Appendix,  Min.  GhiU,  1871. 
Meymao,  Gorr^  (containing bismuth),  anal.,  Oarnaty  0.  R,  Ixxix.,  479,  1874 
Schladming,  anal,  i^ump/,  Tsoh.  Min.  Mitth.,  1874, 178,  oryst  deaoriptioD,  ifaid.,  p.  281 
See  also  Banaite. 

33  A.  Arsenotellnrite,  a  naine  proposed  by  Htmna/y  teat  a  supposed  new  tellnrid.  It  oo- 
sors  in  small  browmsh  scales  upon  araenical  iron-pyrites.  An  amalysis  gave  him  (on  *6847  gr.) 
Te  =  40*71,  As  =  23*61,  S  =  85*81,  corresponding  to  the  formula  2  TeSt,  AsaSs.  Ifo 
ioeaUty  mentioMd,    J.  Gh.  Soc.,  H,  xi.,  p.  989,  1878. 

Arsensttbitb.  Adam,  Tableau  ^H^,  1869,  p.  42. — A  hydrous  arsenate  of  antimony,  for 
which  Fisani  gives  the  formulas  gb*  As  +  151^  and  Sb*  As  +  801^. 

AflBBSTUS,  Min.  p.  284.— Found  at  Felham,  MaB&,  Adami^  Am.  J.  Sd.,  H,  xlix.,  271, 1870. 

AfiBOLiTB,  ABn.  p.  181.— Saalfeld,  note,  «.  MoMl^  Ber.  Ak.  Mflnchen,  1870,  49. 

231 B.  Asmanite,  Maikdyne,  FhiL  Trans.,  dxi,  p.  861, 1871  (y.  Rath,  Fogg.,  Erg.  Bd.  vi , 
882,1878. 

Grthorhombio.  Occurring  planes  0.  I.  U,  H,  l-«,  H,  i-*,  K  f,  i,  i-  a  (vert.)  ibi  t 
=  8-81820: 1-0000: 1-7487.    /a 7120'  20'.  0a14=  117^46'  .  OAt:117'89'. 

Gleavage  0  g^ood,  surface  having  a  vitreous  lustre,  I  difficult.  Lustre  generally  resinous, 
resembling  that  of  opaL     Extremely  brittle,  especially  in  outer  portions. 

H.  =  6 '5.  G.  =  2*245.  OpticaUv  bi-axial,  divergence  huge,  in  air  =  107M07i'*  (approxi- 
mately), being  somewhat  greater  for  red  rays  than  blue.  Fint  biseotrix  normal  to  ii  (100), 
second  normal  to  0.    Double-refraction,  positive. 

Oomposition  neatly  pure  silica,  oonsequentiy  l^e  same  as  for  quarts  and  tridymite.  Anal* 
ysis,  Maskelyne,  la    1.  On  0.8114  gr.    2.  On  0*2658  gx. 


Si 

9e 

Ca 

% 

97*43 

112 

0*58 

1*51 

=  100*64 

(99.21) 

0-79  eta 

10000 

Found  in  the  meteoric  iron  of  Breitenbach,  in  very  minute  grains,  generally  much  rounded 
and  stained  with  iron  on  the  surface. 

It  is  mixed  with  bronzite  (after  the  removal  of  the  iron,  troilite  and  chromite),  and  con> 
stitutes  about  one- third  of  the  mixed  siliceous  minerals.  Maskelyne  suggests  that  the  rounded 
character  of  the  mineral  and  of  the  accompanying  bronzite  may  be  due  to  this  having  under- 
gone superficial  fusion,  or  having  been  softened  by  the  intense  heat  generfkted  by  the  rapid 
oouise  of  the  meteorite  in  the  air ;  an  idea  whicO^  he  says,  seems  to  be  supported  by  the  bri^ 
Ueness  of  the  outer  portions  of  the  grains. 

AspiDOLiTB^  a  Kobea,  Ber.  Ak.  Mlinchen.  March,  1869.    Appendix  L,  p.  8. 
Found  in  gneiss  near  Snarum,  Moravia,  Tsoh.  Min.  Mittb.,  1871, 112. 
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AflVBBOlTB,  IgMr9m.    Appendix  I,  p.  S. 

A8TB0FHTLLITB,  MiTi.  p.  808.— OiTst.,  IfordoMkiM^  Ofifr.  Ak.  Stodkli.yZrriL,  581,18711 

Atacamitb,  Tiffin,  p.  121.— New  South  Wides,  ozyit,  Klein^  Jahrb.  Mm  ,  1809,  847;  1871, 
495 ;  v,  Zephanfvieh,  Ber.  Ak.  Wien,  bdii,  6, 1871 ;  ib.,  IzTiil,  120, 1878. 

Morphological  study,  S.  &  Dana,  Tsch.  Mm.  Mitth.,  1874, 108. 

Anal.,  J.  A.  OdbeU,  Ohem.  Kews,  xxyiii.,  272,  1878. 

Anal.,  and  diBcuflcdon  of  oomposition,  Ludtoiff,  Tsoh.  Min.  Mitth.,  1878,  85  (42). 

Altered  to  malachite,  Koktc^ww,  Bull  Soo.  Imp.  St.  Pet.,  zriii,  186, 1878;  Ttdkermak, 
rsch.  Min.  Mitth.,  1878,  89. 

A  black  oxy-chlorid  of  copper,  differing  somewhat  from  ataoamite,  is  deBoclbed  hy  Dom^ykc 
(8d  Append.,  Min.  Chili,  1^1).  It  was  amorphous,  graTish-blaok,  without  iiutra.  Oompaet 
to  granular.  Fracture  even  or  suboonohoidaL  It  takes  a  semi-metallic  poUsih  vmdfir  tbe 
knife.  Composition  as  obtained  br  StuTen,  deducting  impuritieB,  Cad  16-94,  Cu  68117,  fi 
14-89.  ^  «-e 

AtbXiEBTItb,  IfixL  p.  892. — Sohneebexg,  ozyst  description  (moaodimo),  «.  Bath^  Bogg., 
3xxxvi,  422. 
AnaL,  essentially  an  arsenate  of  bismuth, .FVmse^  Jahrb.  Min.,  1873,  794. 

AuoiTB,  Min.  p.  216.— In  meteorites,  Bammdtberg^  Pogg.i  czL*  820, 187-. 
Relation  to  other  minerals  of  pyroxene  group,  TMhermak.'SsK^  Min.  Mitth.,  1871,  88. 
Schonhof,  Bohemia,  in  twins,  nom  basalt,  Z^pAofveJcA,  Jahzb.  Min.,  1872,  59. 
Occurring  with  hombleDde  at  Yesunus,  anal.,  v.  Baih^  Pogg,  Erg.,  Bd.  tl,  229,  887, 1873 
Bee  also  pyroxene. 

A0KICHALCITB,  Min.  p.  712.— Found  at  Franklin,  N.  J.,  TmvOwiM^  J.  Frank,  liist,  m, 
Jdv.,  874. 

AuT UNITE  (Kalkuranit),  Min.  p.  686.— ^oourrenoe  in  phosphorite,  Wibdy  JahrK  Min., 
1878,  242.     Cornwall,  anal,  Church,  J.  Ch.  Soa,  H.,  ziii.,  109,  1875. 

AxiNiTE,  Min.  p.  297.— Baveno,  oryst,  Struver,  Atti  Aocad.  Torino,  iiL,  181, 1867-6a 
Composition,  HammeUb&rg,  ZS.  O.  Qes.,  xxi.,  689,  1869. 

Cryst.,  relation  to  glauberite,  86hrauf.  Ber.  Ak.  Wien,  Ixr.,  244, 1872;  0706.,  iMd.,  Izil, 
712,  720,729:  Ixiv.,  191. 
Striegau,  Silesia,  cryst.,  Websky,  Tsch.  Min.  Mitth.,  1872, 1. 
Bottallock,  Cornwall,  ciyst.  memoir,  Hetsmbergy  Min.  Not.,  xi.,  80, 1873. 

AzoBiTB,  Min.  p.  761.— St.  Miguel,  oryst.,  Behrauf,  Ber.  Ak.  Wien,  Ixiii.,  187, 1871. 

AzuRiTE.  Min.  p.  715.— Nertsdhinsk,  oocnnenoe  described,  Scharauf.  Tsdh.  Min.  Mitth. 
1871,  13. 

ExhaustiTe  cxysti  memoir  (homamorphons  with  epidote,  p.  159),  Schrwif^  Bez.  Ak.  Wifin, 
IxiT.,  128, 1871. 

Composition  and  pangenesis  discussed,  Wibd,  Jahrb.  Min.,  1873,  245. 

BABtwGTONiTE,  Min.  p.  227.— Baveno,  cryst.  description.  «.  Bath,  Pogg.,  cxxxv.,  588. 
Devonahire,  anolysiB  and  description,  Forbes,  Phil.  Mag.,  IV.,  xxxrii.,  p.  328, 1869. 
Herbomseelbach,  Nassau,  «.  Bath,  Pogg.  Erg.,  ▼.,  420, 1871 ;  C.  Jehn,  Pogg.,  cxHy.,  594; 
Jahrb.  Min.,  1872,  319. 

Babbttite  :  Bombioci,  Jahrb.  Min.,  1868,  750.    Appendix  I.,  p.  8. 

Babite,  Min.  p.  616.— Hemimorphic  crystals,  Beuss,  Ber.  Ak.  Wien,  lix.,  623, 1869. 

Tavetech,  GraubOnden,  cryst.,  Kmngoit^  Jahrb.  Min.,  1870,  854 

Przibram,  cryst,  new  forms,  86hrauf,  Ber.  Ak.  Wien,  bdv.,  199,  1871. 

Val  Alvemia,  etc.,  cryst,  Struver,  Atti  Accad.  Sci.  Torino,  vii,  p.  868, 1871. 

Bohemia,  czyst  memoir,  Edmhack&r  (Denkschr.  Ak.  Wien),  Tadh.  Min.  Mitth.,  1872, 71. 

687  A.  Barthcaomita,  C^e,  Ak.  H.  Stockholm,  IX.,  No.  12  (Nov.,  1870),  {QeoL  West 
Indian  Islands,  p.  81). 
Occurs  with  mendozite  in  yellow  nodules  composed  of  small  needles     Analysia,  Qevs  L  c 

NaCl  S  9e  ^a  ]S[         Ag 
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from  the  alteration  of  pyrite.    Looalitj  St.  Bartholomew,  West  Indies.    It  is  oloeely  related 
to  botzyogen. 

BABTTOCBLBflrriTB,  Ifin.  p.  620.— Gieiner,  Tyrol,  analyses  {UOik)  and  description,  Zephch 
-ravich,  Ber.  Ak.  Wien,  ItU.,  740,  18«7. 

SA8TNA8ITB,  Bwnt,    Appendix  L,  p.  2. 

Bbauzitb,  Min.  p.  174.— Wollerdorf,  analysis,  iS^rcim,  B.  &  H.  Zeit.,  zziL,288, 1868. 

Tonnd  in  French  Gniana,  MmnUr^  G.  B.,  Izxiy.,  688,  1872. 

Analyses  and  description,  H.  Cfogitimd^  BnU.  Soo.  G.,  zxriiL,  98, 1871. 

C^enth,  Am.  PhiL  Soo.,  Philad.,  xiiL,  872,  1878. 

See  also  wooheinite  and  sirlite. 

Kckorije,  anal.,  Joh7i,  Yerh.  G.  Beichs,  1874,  880. 

Bbraunitb,  Hin.  p.  658.— St.  Benigna,  Bohemia,  analysis,  Borioky,  Ber.  Ak.  Wien,  ItL, 
6,  1867. 

Saxony  (near  Sdheibenbeig),  Frmed,  Jahrb.  Min.,  1878,  28. 

Bbxtl,  Min.  p.  245.— Chili,  anal.  (0*8  p.  a  Sfi),  Domeyko,  2d  App.  Mm.  Chili,  p.  48,  1867. 

Elba,  cryst.,  «.  Bath,  ZS.  G.  Ges.,  xxiL,  661,  1870;  Achiardi,  Nnovo  Cimento,  n.,  ill., 
Feb.,  1870  ;  analysis,  Bechi,  Boll.  Com.  Geol.  ItaL,  1870,  82. 

Siberia,  cryst  description,  Sehrauf^  Ber.  Ak.  Wien,  Ixv.,  255, 1872. 

Remarkable  crystal  described  (new  forms),  Kokaoha/row^  Min.  Bussl.,  tL,  04. 

Emerald,  investigation  of  oanse  of  color,  WiXUams^  Fzoo,  Boy.  Soo.,  London,  xxL,  400, 
1873. 

Emerald,  Mnso  mine,  New  Granada,  anal.,  BaustingaiuU,  Ch.  News,  xx.,  811, 1869. 

Bbybichite,  Liebe,  Jahrb.  Min.,  1871,  840. 

BiBiBOBiTB— Bendantite.    Adam,  Tableau  Mm.,  1869,  p.  49. 

BiNKiTB,  Min.  p.  90.— Ciyst,  note,  Hmenberg^  Jahrb.  Ifin.,  1874,  842,  844. 

BiOTiTB,  Min.  p.  804.— Brewster,  N.  T.,  altered  to  serpentine,  J,  D.  Doml  Am.  J.  SoL, 
IIL,  viii,  375,  1874. 

Horawitea,  analysis,  Rumpfy  Tsch.  Min.  Mitth.,  1874,  177. 
Pargas,  Ceylon,  etc.,  analyses,  Tsch.  Min.  Mitth.,  1874,  289,  242. 
See  also  Mica. 

BiSMTTB,  Min.  p.  185.— Meymao,  Corr^ze,  anaL,  Oamot  thinks  that  bismuth  ochre  should 
be  united  to  bismutite  (Wismuthspath),  and  this  name  reserved  for  the  true  oxyd,  C.  B., 
Ixxix.,  478, 1874. 

Bismuth,  Min.  p.  19. — Found  at  Meymao,  Corrdse,  Cftmiot,  C.  B.,  Ixxviii.,  171 ;  Ixxix.,  478, 
1874. 
Victoria,  UMeh,  contrib.  Min.  Vice,  1870,  p.  5. 

BiSMTTTiUNiTB,  Mlu.  p.  80.— Beavor  Co.,  Utah,  occurrence  described,  SQUmanj  Am.  J.  Sol, 
III.,  vL,  127,1878. 
Cerro  Gordo,  containing  5  p.  c.  Cu,  anal,  Domeyko,  8d  Append.,  Min.  Chili,  1871. 
Meymac,  Corr^,  anaL,  Oamoty  C.  E.  Ixxix.,  804,  1874. 

BisinjTiTB,  Min.  p.  716.— St.  Jos6,  Brazil,  note,  v.  KobeU,  J.  pr.  Ch.,  H,  iiL,  469. 
Haddam,  Conn.,  Bhepard^  Am.  J.  Sci..  IL,  I,  04. 

Mexico,  near  GKianajuato,  peeudomozph  after  scheelite  (?),  anal.,   Frensd^  Jahrb.  lOn., 
1873,  801,  946;  CaatiUo,  Natnraleza,  iiL,  p.  92,  1874.  Oruro,  Bolivia,  ibid. ,  1874,  686. 
Meymac,  Corr^,  anal,  Oamot,  C.  E.,  Ixxix.,  804,  1874. 

BrsmTTOFBBRiTB,  Appendix  L,  p.  8.— A  second  analysis  afPorded.  Frerud,  Si  34*05,  Fe 
8312,  Bi  42*88  =  100*00.    He  regardft  it  as  without  doubt  agood  species.   J.  Min.,  1872, 516. 

Blendb,  Min.  p.  48.— See  Sphalsbitb. 
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BiX)BDXTS,  IGn.  p.  648.— Stawfnzfe,  ocyst.  and  oplloal  emmfaiitiwi,  Gr^A  and  AMm^  O 
0.  Ges.,  xziii,670. 
Btasafait  (simonjite,  q.  ▼.,  Appendix  L,  p.  14),  «.  Sath^  Fogg.,  ozUt.,  586  td7U 


806  A.  Bomfaiccite,  BeM,  AMardi,  Min.  Toecana,  p.  858, 1878 ;  Bombieen^  Men.  ha.  & 
Bolc>giia,  U.,  ix.,  1869 ;  Qiio/reaM,  Boll.  Oom.  Ckol.  Ital,  1871,  70. 

Tridinia     i  A«  =  174*»  50',  1 A  M  =  169*>. 

H.  =  0-5-1.    G.  =  1-06.    Transpawnt    Oolorieaa. 

AxuJjrau,  Beohi  (after  deduotiiig  impoxitLee)  Lo. 

HOC 
10-70  U-74  74-66  =  100*00 

This  ooxxeepondB  to  the  formula  T3}H>0\ 

Softens  with  heat,  and  foses  at  75«,  and  at  a  higher  tempeiatore  it  TolatilueB.  InioUli 
in  water,  bnt  extremely  solnble  in  solphid  of  oarbon ;  also  solnble  in  ether  and  in  aloohd. 

Found  in  lignite  at  OastelnuoYO  d'Avane,  in  the  upper  valley  of  the  Amo,  Tnaoany. 

AohJardi  refers  to  this  speoies  a  foeml  redn,  desoribed  l^  Ouaiesohi  (Lo.)  as  fouid  litte 
upper  valley  of  the  Amo.  It  ooonxs  in  irregular  whitish-yellow  masses,  sofL  It  foHi 
eai^,  and  bums  with  a  smoky  flame.    Two  analyses  gave: 

H  0  0 

1.  9-41  17-87  72-73  =  100-00 

a.  912  18-94  76-94  =  100-00 

These  analyses  lead  to  a  formula  essentially  identical  with  that  given  for  bombioGite. 

BoBAOiTS,  Hin.  p.  595.--^taaBfnrt,  oiystalliEed,  SchuUsu,  Jahrb.  Min.,  1871,  844. 
Oxyst  note,  8ofira/uf,  Tsoh.  Min.  Hitth.,  1872,  114. 

Borates.— Found  in  Nova  Scotia,  H&w^  FhiL  Hag.,  IV.,  xli.,  274,  1871. 
Pern,  analyses  (with  wide  variations  probably  due  to  admixtures  of  OaGU  and  0>  SOA 
WaUcer,  Oh.  News,  xviil,  208, 1868;  see  also  TMemdin,  BuU.  Soa  Oh.,  xviL,  387,  1571 

Borax,  Min.  p.  597.— Sierra  Nevada,  SSUman,  Am.  J.  ScL,  m.,  vL,  180,  1873 ;  see  alflc 
Jahrb.  MfaL,  1874,  716. 

144  A.  Bordoslte.— Ann.  des  Mines,  VH,  L,  p.  412, 1872.  Bertrand  desoribeB  axninnl 
substance,  color  yellow  to  red,  occurring  with  an  amalgam  rich  in  Hg  and  Ag,  and  lesnltov 
from  its  decomposition.     It  becomes  dark  rapidly  on  exposure  to  the  air. 

Analysis.  AgOl  HgK!l  HgO 

81-28  45-58  2270=99-46 

Bortzand  regards  the  HgO  as  adventitious,  and  proposes  for  it  the  name  HTD&ABaYBiTB, 
deducting  this  there  remain  AgOl  40-69,  and  ^aOl  59*81  =  100,  or  AgOI  +  Hg«Gl,  tc 
which  he  gives  the  name  of  bordobttb.  Both  species  appear  very  uncertain.  Loosli^  I^o* 
Bordos  in  Chili 

BoRKiTE,  Min.  p.  41— From  the  Ardennes,  anal,  KcniMk^  BuU  Aoad.  Belg.,  XL,  xzrs., 
290, 1871. 

BouLANOBRiTB,  Min.  p.  90.— Silbersand,  near  Mayen,  anaL,  o.  Baiky  Pogg-,  cxzxvi,  490. 
(Var.  Embrithrite),  oompositlon,  Frened,  J.  pr.  Oh.,  IL,  ii.,  860. 

BoTTRNONiTB,  Min.  p.  96 — Liskeazd,  Oomwall,  anal,  Waiiy  Gb.  News,  xzviii.,  762, 1878 

BoussiivoAULTiTB,  Min.  p.  635.— Bechi  gave  the  name  boussinganltite  (0.  B  ,  Iviil,  ^< 
1864)  to  the  double  salt  of  ammonia  and  magnesia  occurring  at  the  boxacic  acid  fumaiol^ 
of  Tuscany.  The  same  mineral  has  since  been  ful^  desoribed  by  Popp  (AnxL  Oh.  PhaniL, 
BuppL  Bd. ,  viii.,  1,  1870),  and  has  received  &om  him  the  name  eerhoiUe.  It  seldom  oocon 
quite  pure  in  nature,  but  on  re-crystallization  it  is  obtained  in  perfect  ciystala  of  monodioj^ 
form.  An  analysis  of  material  thus  obtained  gave :  f,  NH"*  0'38,  Ag  11  05,  2S  44*39, 7H 
85-10  =  99*98,  which  affords  the  formula  NILOS  +  lifg  3  4-  Od.  A  number  of  vuljtm 
of  the  natural  salt  showed  that  j^e,  An.  and  Aft  may,  in  ?aziaUe  piroportUiM,  replace  the  Mi 

Bbagitb,  Min.  p.  525.— See  FERGUSomrB. 
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I5BBUNBAITB,  Mm.  p.  0»0.      Bee  MAGNB8ITB. 

Bbochai^tite,  Min.  p.  664.— Sohraaf  (Ber.  Ak.  Wlen,  IxtIl,  275,  1878)  has  thoioxi£^ 
inyestigated  this  group  of  minerals,  finding  ihem  to  be  isomorpnous  with  malachite,  and  in 
crystaUine  form  approximately  monoclinio.  He  distingnishes  four  types.  L  Broohantite 
from  Rezbanya  (in  two  Yarieties),  Redruth,  Oomwall^  etc.,  triclinia  U.  Waxringtonite 
from  ComwalL,  and  a  variety  from  Bezbanya,  monoclimo  (?).  III.  From  Nisohne,  Tagilsk, 
monoclinio -tridinic.  IV.  Bidnigin  from  Bussia,  also  a  Tariety  from  Bezbanya,  monodinic  or 
orthorhombic  (anaL  l^  Ludmg  of  this  yaxiety,  Tsoh.  Min.  Mitth.,  1878,  86.) 

Bbonzitb,  Min.  p.  208.— In  meteorites,  B/omimdsberg^  Fogg. ,  czL,  816 ;  from  the chxyBolite 
bombs  of  the  Eifel,  anaL,  same,  ibid.,  oxli,  614,  1870. 

From  meteorite  of  Lodran,  oiyst.  and  anal.,  Tsehermah,  Ber.  Ak.  Wien,  bd.,  469,  1870. 

Relation  to  other  minerals  of  the  pyroxene  group,  T9cherm<ik^  Tsch.  Min.  Mitth.,  1871, 17. 

From  meteorite  of  Ibbenblihren,  anaL,  «.  Bath^  Ber.  Ak.  Berlin,  1872,  88. 

From  basalt  hills  of  Bohemia,  anal.,  Farkksy,  Ber  Bohm.  Ghem.  Ges.  (Zpriiy,  etc.),  L,  26, 
1872. 

From  the  diamond  rook  of  So.  Africa,  analyses,  Matkdym  db  Flighty  Q.  J.  G.  Soa,  zzz., 
411,  418,  1874. 

Manayunk,  Penn.,  anal.,  Le«d»,  Am.  J.  Sol,  HL,  ix.,  229, 1875. 

See  also  EnataUte, 

Bbookitb,  Mm.  p.  164. — Gxyst.  (monoolinic,  and  isomorphous  with  wolframite),  Sohrauf 
Jahrb.  Min.,  1871,  168  ;  1878,  754  (Atlas  der  Krystall-Formen,  Lief.  IV.). 
Urals,  oryst.,  new  forms,  v.  L&uchienberg,  Koksoh.  Min.  BnssL,  vi,  204, 1870. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1878, 49. 

Bbucitb,  Min.  p.  175.— Altered  l^  exposure  to  the  air,  Hmenberg,  Min.  Not.,  yiii.,  4s>, 
1868. 

Brewster,  N.  T.,  pseudomorph  after  dolomite ;  altered  to  serpentine,  J,  D.  Dana^  Am.  J, 
Sd,  HL,  viiL,  875,  1874. 

BuBTAMSNTiTB,  Adam,  Tableau  Min.,  1869,  p.  67.  An  iodid  of  lead,  Liebe,  Jahrb.  Min., 
1867,159. 

830  F.  ByeritOir— A  name  given  by  Mallet  (Am.  J.  ScL,  HI.,  ix.,  146,  1875)  to  the  min- 
eral coal  of  Middle  Park,  Colorado.  It  belongs  to  the  class  caking-bituminous,  and  gave  on 
analysis,  89*95  p. a  volatile  matter  (gas  and  tarry  oil),  54*08  p.c.  fixed  residue  (coke  and  ash), 
and  6-02  p.  a  water.  G.  =  1.828.  Color  jet-black.  Powder  brown.  It  resembles  albertite 
in  the  lai^e  amount  of  gas  and  tarry  oil  yielded  by  it,  but  differs  in  being  heavier  and  in 
yielding  no  soluble  products  with  bisulphide  of  carbon,  ether,  etc.  It  also  resembles  tor- 
banite,  but  is  heavier,  does  not  crackle  in  the  fire,  and  melts  and  intumesoes  when  heated. 

Bytownitb,  Mm.  p.  94X>.—Tsehermak,  Pogg.,  cxxxviii,  162. 
Shown  to  be  a  mixture,  Zirkd,  Tsch.  Min  Mitth.,  1871,  61. 

Cabrbbtte,  Min.  p.  561.— AnaL  and  description,  Frened,  Jahrb.  Min.,  1874,  689. 

Gachbutaitb.  Adam,  Tableau  Min.,  1869,  p.  52.  A  doubtful  variety  of  olausthalito 
from  the  Cacheuta  mine,  Mendoza,  So.  Amer.,  Dana,  Min.,  p.  798. 

Gacholono,  Min.  p.  199.— Analyzed  by  Jfardeiukim,  (Bfv.  Ak.  Stookhohn,  1874,  8. 

Gacoxbnitb,  Min  p.  584.— St  Benigna,  Bohemia,  Boricky^  Ber.  Ak.  Wien,  IvL,  6,  1867. 

Calamine,  Min.  p.  407.— Silesia,  anal.,  F*«tfr,  Verb.  GeoL  Beichs.,  1871, 112. 
Wythe  Co.,  Virginia,  anaL,  Irhy^  Ch.  News,  xxviii.,  272,  1878. 

Calaverite,  Min.  p.  795.— Bed  Cloud  mine,  Colorado,  anaL,  QenJOi^  Am.  PhiL  Sooi 
Philad.,  xiv.,  229,  1874. 

Oalcttk,  Min.  p.  670.— In  melaphyr  on  the  Nahe,  ayBt,  new  forma,  e.  BaiOi^  Po8V*i 
cxxxv.,  572. 
Giyst.  Meyn,  Bou,  ZS.  G.  Gee.,  xziii.,  466,  464. 


10  ArPBNDiz  n. 

DiaoiUBioii  of  oavMB  pzodnoing  Tariety  in  formB,  CndMr^  J.  pr.  Ch.  IL,  i.,  Sfti,  18Nl 

BiBcnasion  of  twina,  Bcharff,  Jahrb.  Min.,  1870,  642. 

PBeadomorphs  in  sandstone,  Heidelbeiff,  Klooke^  Jahrb.  Min.,  1869,  714;  at  Stafxag^tm 
Vienna,  Breeina,  Jahrb.  G.  Beichfi.,  xx.,  1,  1870. 
Psendomorph  after  apophyllite,  Streng,  Jahrb.  Min.,  1870,  426. 
An  apparently  hemimozphio  crystal,  Bauer,  ZS.  G.  Ges.,  zziv.,  897, 1873. 

Striegfto,  cryst  (withB'%  4B^  -iB),  Webaky,  Tsoh.  Min.  Mitth.,  1872,  08. 

Lake  Superior,  czyst.,  He$imberg,  Min.  Not,  ix.,  1,  1870;  Canary  Is.,  ib.«  iz.,  9;  Bft 
berg,  ibid.,  z.,  87, 1871 ;  Iceland,  lb.,  xi.,  9,  1878;  Andreasberg,  xL,  17, 1878. 

Stalactites  from  Niemschitz,  from  Erzbenr,  ozyst.,  Vrba^  Lotoa,  Dea,  1872. 

Lake  Superior,  a  remarkable  twin,  o.  Sath,  Pogg.,  cliL,  17;  Alston  Moor,  oyit  (B*), 
ibid..  Erg.  Bd.  v.,  488. 

Cryst.,  drilling  (2B),  E,  &  Dana,  Tsch.  Min.  Mitth.,  1874,  180. 

Brewster,  N.  T.,  altered  to  serpentine,  J.  JD.  Dana,  Am.  J.  Sol,  IIL,  viii.«  875, 1874 

From  the  melaphyr  at  Canisdorf,  c^st,  new  forms,  SehnoTTt  Jahrb.  Min.,'  1874,  636. 

Catalogue  of  planes  given  by  Dm  (Jknuaux,  translated  into  Nanmann^s  Symbds,  Bam 
herj,  Jahrb.  Min.,  1874,  849. 

Sohneeberg,  remarkable  association  with  qnaxti, «.  Baitk  and  FroMsd,  Ber.  Ak.  Befii, 
1874,683.  -,  -^ 

Caledonitb,  Min.  p.  626.~Bed  Gill,  Cnmbeziland,  aysfe.,  EHeuenberg,  lOn.  Not,  il, 
48,  1870. 

Leadhills,  anal,  hj  Maskeijfne  and  FUght;  they  conclude  that  the  mineral  is  realfrfM 
from  carbonic  add,  and  corresponds  in  composition  to  the  formula  6^lS  +  SOo^C  +  w^ 
J.  Ch.  Soc.,  n.,  xii,  101, 1873. 

Bezbana,  cryst,  Sohraitf,  Ber.  Ak.  Wien,  bdv.,  178 ;  Ixr.,  241.     See  Appendix  L,  p.  2& 

Oampballite.    See  Chaltpitb. 

CANCBiKitBy  Min.  p.  829.~Oomp.,  KenngoU,  Verb.  Min.  Geo.  St  Pet.,  11.,  tH 

Cabbonyttbinb.  Adatn^  Tableau  Min.,  1869,  p.  24.  Synonym  of  Ungerite,  DanaXiBi 
1868,  p.  710. 

Cabnallftb,  Min.  p.  118. — ^Westeregeln,  anal.,  Bdnwarth,  Jahrb.  IGn.,  1874,  618. 
Stasafurt,  containing  thallium,  Hammerbcuhar,  Ann.  Ch.  Pharm.,  dTxxii,  82, 1875. 

Cabpholitb,  Min  p.  419.— Found  at  Wippra  in  the  Hars,  anal..  Loum,  ZS.  G.  Gol. 
xxii,  455,  1870. 

Cassitbritb,  Min.  p.  167.— Found  at  Winslow,  Me.,  JackBon,  Proc.  N.  Hist.  Bost,  m, 
267,  1869. 
New  South  Wales,  occurrence  described,  Uhieh,  Q.  J.  G.  Soa,  xzix.,  5,  1878. 
Found  in  large  quantities  in  Queensland,  Am.  J.  Sd.,  IIL,  v.,  187,  1878. 

Cblbotite,  Min.  p.  619.— Anal. ,  and  discussion  of  products  of  deoompodtion,  UVk,  Ba 
Ak.  Wien,  Ivii.,  929,  1868. 

Found  in  tertiary  rocks  of  Egypt,  PhU.  Mag.,  IV.,  xxxviii.,  162,  1869. 

Pseudomorphs,  SoaceM^  Attl  Acad.  ScL,  Napoli,  March,  1870. 

Cryst  memoir  (many  figrures),  Auerbaeh,  Ber.  Ak.  Wien,  lix.,  549,  1869. 

Monte  di  Zoocolino,  Itdy,  anal.,  AeMardi,  BolL  Com.  Geol.  ItaL,  1871, 185. 

Found  near  Hannorer  Lindener  Berg,  Chathey  Jahrb.  Min.,  1870,  480. 

RiiderBdorf,  etc.,  cryst.  and  analyses,  with  a  disousdon  of  the  influenoe  of  isomozpboai 
admixtures  on  the  crystalline  form,  Aarwruni,  ZS.  G.  Ges.,  xxiv.,  477, 1872b 

Cebabotrite,  Min.  p.  114.— Andreasberg,  in  crystals, «.  Oroddeek,  Jahrb.  Mm.,  1869, 445. 

Domeyko  has  described  a  rdated  mineral  from  the  Cordillera  of  Behesa.  It  contanM 
bedde  AgCl  also  AgtCl  and  CusCl,  though  in  varying  proportions,  as  shown  by  the  analjBefi. 
Its  color  is  ash-gray,  and  it  does  not  alter  at  all  on  exposure  to  the  light  Sectile  like  hoet 
■Uver.    8d  Append.  Min.  Chili,  1871. 

OarboUte.    See  BoussiMOAtTLTiTB. 

Cebitb,  Mm.  p.  418.— Bastnas,  cryst,  shown  to  be  orthoxhombic  I A  /=  90*  4jjf^^^^ 
=  129'  6 ,  anaL,  Ifardemkidld,  (Bfy.  Ak.  Stockholm,  ^xviL,  561, 1870,  xxx.,  18, 187& 
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CnEBUSSiTE,  Mm.  p.  7UU.— JLnxiibaba  (Bukowina),  orrst.,  ZtfpAorveMA,  isez.  Ale  Moen 
boi.,  489, 1870. 

Ozyst.  memoir,  Kokacha/raw^  Hin.  BusbL,  tI.,  100. 

Cry  St.,  new  foxmB,  and  discoBBion  of  twinB,  Sehrauf,  Tsoh.  Kin.  Mitth.,  1878,  p.  208. 

Ohabazitb,  Min.  p.  484.— DisooBsion  of  composition,  with  analyBee,  Kmngott^  J.  pz.  Oh.. 
H.,  i.,  123 ;  UanmeMHrg,  Pogg.,  oxlii.,  476 ;  anal,  ZS.  G.  Gea.,  xzi.,  84. 

Chalcolite,  Min.  p.  585.— See  Tobbebnitb. 

Chalcomiclitb.  a  name  naed  by  Blomstrand  for  a  mineral  having  the  composition  80aS, 
FeS',  and  hence  synonjmona  with  bomite  (see  Bammelabexg  Min.  Chem.,  p.  115).  OSfr. 
Ak.  Stockholm,  xxvii,  p.  24,  1870. 

370  A.  Ohaloomorphlte,  v.  Rath,  Pogg.  Ann.,  Eig.  Bd.  tI,  p.  876,  1878. 

Hexagonal,  a  (vert.)  =  1*8998.    Occorring  planes  0,  i,  1.  0:1  =  114"  24'.    Oleavage,  0 
distinct     H.  =  5.     G.  =2*54.     Lustre  yitreous.     Pjr.,  gives  water  in  a  matrass,  becoming  * 
"White  and  lustreless.    B.B.,  fuses  with  difficulty  on  the  edges,  cuzling  up  like  skoledte. 
Soluble  in  HGl  with  the  separation  of  gelatinoua  silica. 

Analysis  (1.  c.)  on  0*26  gr.        Si  Si  Ca  ti  (and  some  0) 

25-4  4-0  44-7  16*4 

lofls,  in  part  iSTa,  9*5  =  10000. 

From  the  Laacher  See,  also  from  Niedermendig  in  the  Bif eL  Ooouzring  in  oavitiea  in 
Umestone-indosures  in  the  lava. 

Ohalcophtllttb,  Min.  p.  571.— Cornwall,  analyses.  Church,  J.  Gh.  Soa,  IL,  yiiL, 
168,  1870. 

Ohalcofybitb,  Min.  p.  65.— Ozyst.  memoir,  A.  Badebeek^  ZS*.  G.  Ges..  xx..  596,  1868; 
even  apparently  holohedral  forms  are  really  hemihedral,  same,  ib.,  zziv.,  185,  1872. 
Tusoany,  analyses,  BolL  Com.  GeoL  Ital.,  1878,  289. 

68  A.  01ialoop3rrrhotite,  Blomstrand,  (Efv.  Akad.  Stockholm,  xxvii,  p.  28, 1870. 
Massive.    Color  like  that  of  pyrite  with  a  tinge  of  brown.    Hardness  nearest  that  of  ohal- 
oopyrite.    G.  =4*28. 
ijialysis  (L  o.) 

Fe  Cu  S  residue 

f         48*22  12-98  8816  0*74  =  100*09 


which  gives  the  formula  Fe^CuS^  or  ^^  \  Fe  S» 


Occurs  at  Nya  Kopparbexg,  Sweden,  in  small  imbedded  portions  with  magnetite,  spalexite, 
calcite,  as  well  as  chondrodite,  the  mineral  most  characteristic  of  the  locality. 

Ohal3rpite.  A  name  given  by  Shepard  to  a  compound  of  iron  and  carbon  found  by 
Forchhammer  as  a  leading  coufititnent  of  the  Niakomak  iron.  The  carbon  varied  from 
7-28  —  11.06  p.  c,  corresponding  to  the  formula  CFe*  (Am.  J.  Scl,  IL,  xlviii.,  28,  1867). 
Meunier  uses  the  name  (Ann.  Ch.  Phys.,  IV .,  xvii ,  86, 1869),  and  introduces  another,  Oamp- 
belUte,  for  a  similar  compound,  C.  =  1*50  p.  a,  seemingly  contained  in  the  Campbell  Co. , 
Tenn.,  meteoric  iron,  which  was  analysed  by  J.  L.  Smith  (Am.  J.  ScL,  II.,  zix.,  159,  1855). 

Chamasitb,  Min.  16.— In  meteoric  iron,  MeurUer^  Ann.  Ch.  Phys.,  IV.,  xviL,  82. 

CoiLDBENiTB,  Min.  p.  579.— Tavistock,  anaL,  Ohurd ^  J.  Ch.  Soc.,  IL,  zi,  p.  108, 1878. 

CnLOBiTB.    See  BiFiDOLrrB,  Pbogloritb. 

CnLORiToiD,  Min.  p.  504.— Chatham  Co..  Ko.  Carolina,  anaL,  Qmtk^  Am.  Plil.  Soa 
Philad.,xiii.,  899,  1878. 

138  A.  Chlorooaloite.  SeaoohL  Eend.  B.  Aooad.  Bo.  Kapoli,  Oct.,  1872  (ZS.  G  Q«t., 
ndv.,  505). 


13  Amaaax  n. 


parent, 
58-76  p 


Iflometrlo.     In  small  eiystelfl  with  onbio,  ootaliadnl  tod  dodeoahedzal 
rent,  sometimes  stained  a  light  yiolet    Very  soluble,  deUqaesdng  readily. 
76  p.  a  Oadtf^the  residue  oonsisting  of  the  chloridM  of  potesh,  soda  and 
iBomorphoQB  with  the  chlorides  of  potash  and  soda. 
Found  at  Yesuyius  in  the  bombs  thrown  out  during  the  emption  in  April,  1879. 


Ghondboditb,  Min.  p.  863.— Composition  discussed,  KmngatL  Nat.  Qea.  ZOiiclt,  xir., 
162,  1869. 
Paigas,  orystals  identical  with  humite,  type  II,,  JSokscharaw.  ICn.  BassL,  TL,  73  et.  seq 
Nya-Kopparberg,  orystals  belonging  to  humite,  type  DL,  «.  JSathj  Fogg.,  cxliv. ,  563,  1871. 
Found  in  the  Bohmerwald,  near  Husine,  Krefei^  Ber.  BSmi.  Gee.  Frag,  1873,  SOOl 
Brewster,  N.  T.,  anal,  Breidenbaugh,  Am.  f.  Bed.,  III.,  tl,  212;  altmd  to  Bexpentiae, 
/.  2>.  Dana,  ibid.,  viii,  876,  1874;  preliminary  notice  of  crystals,  in  which  it  is  shown  tini 
while  the  majority  belong  to  the  second  type  (humite),  there  are  also  some  'wrfaich  are  of 
tyj^^  III.    The  same  planes  occur,  as  on  humite,  with  a  large  number  of  other  new  foaaa^ 
the  kind  of  hemihedrism  is  the  same,  and  the  angles  are  neariy  identicaL    JSL  &  Amo,  ilad., 
U.,  63,  1875. 
See  also  Humite. 

Chboiotb,  Min.  p.  168.  ^Analyses,  Kokaoh.,  Mln.  BussL,  Y.,  161, 1867. 

Analyses,  Clouet,  Ann  Gh.  Phys.,  IV.,  zvl,  90. 

Monterey  Co.,  Gal.,  anal.,  B.  Goldsmth,  Froa  Aa  Philad.,  1878,  866. 

Hungaiy,  analyses,  Moffmann,  Jahrb.  Min.,  1878,  878. 

See  Magnoobromite. 

Chbompicotitb,  J.  Petenen,  J.  pr.  Ch.,  cvL,  187.    Appendix  L  p.  8. 

CHBT80BEBTL,  Miu.  p.  155.— Helsmgfors,  anaL,  R  J.  WUk,  Jahzb.  Hin.,  1868»  18i 
Cry8t,ibid.,  1860,856. 

Russia,  oryst ,  new  forms,  Klein,  Jahrb.  Min.,  1860,  648 ;  1871,  479. 

Isomorphous  with  ohrysotite,  Sadebeck,  Ber.  Ges.  Berlin,  May  17,  1870;  Jahzb.  Min., 
1870,  628. 

Chbybolitb,  Min.  p.  256.>-Iiaaoher  See,  atyst,  v.  Bothy  Fogg.,  ozzxr.,  579;  YeanTiui, 
twin,  ibid.,  p.  681. 

Bourbon  Isles,  red  yariety  in  lava,  Fuchs,  Jahrb.  Min.,  1860,  677. 

As  constituent  of  rocks,  BimS,  Ber.  Ak.  Wien,  Itl,  264 ;  same,  with  analyses,  naktrmak, 
ibid.,  p.  261 ;  from  meteorite  of  Lodran,  anaL,  Tiehermaky  lb.,  bd.,  467,  1870. 

Cryst  memoir,  KokscKarow,  Min.  Bussl.,  YL,  1, 1870. 

From  the  Pallas  iron,  anaL,  v.  Baumhauery  YeraL  Med.  Ak.  Amsterdam,  t.,  MS,  1871 ; 
from  Tjobe  (India),  meteorite,  anal.,  same,  ib.,  yL,  54,  1872. 

From  some  basalts  of  Bohemia,  anal.,  F(irsky^  Ber.  Ghem.  Ges.  B6hm.  (Zps^vy,  ttc\ 
1872,  22. 

In  labradorite  rocks  of  N.  Hampshire,  anaL,  EL  &  Dana^  Am.  J.  Sol,  m.,  iiL,  48,  187SL 

Snarum,  anaL,  Fogg.,  ozlYiii.,  820,  1878. 

Ghbtbotii«b,  Min.  p.  465.— See  Sbspbittirb. 

GHI78ITB,  Min.  p.  25a— Gharaoter  doubtful,  RmnbutAy  Jahrb.  Min.,  1878, 169. 

GiNNABAB,  Min.  p.  55.— Frovinoe  of  Lucca,  cryst,  showing  that  it  is  tefeartdhednl  Ukt 
quarts,  Aehiardi,  BolL  Gom.  GeoL  Ital.,  1871, 163.    Min.  Tosa,  XL.  p.  282. 
Faeudomorph  after  barite,  Ihirandy  Gal.  Aoad.  ScL,  iv.,  211, 1872. 

Olarite.  Sandberger  has  gi^en  this  name  to  a  supposed  new  mineral  oocnrring  at  the 
Glara  mine,  near  Schapbach,  Khizigthal.  The  dhief  constituents  were  found  to  be  solphur, 
antimony,  arsenic  and  copper.  Golor  dark  steel-gray.  Apparwtly  orthorhombic,  with 
deavage  perfect  in  one  (macrodiagonal)  direction.  Occurs  idtered  to  ohaloopyrite ;  also 
affords  covellite  as  a  result  of  deoomposition.  In  addition  to  these  mineraia,  tetrahedrite 
has  been  found  at  the  same  mine,  and  in  laiger  quantities  barite,  fluorite,  psilomelane  and 
Umonite.    Jahrb.  Min.,  1874,  060. 

Glausthalitb,  Min.  43,  798.— Mendoza,  J>(mMkOy  2d  Ajvp.  Min.  ChiH,  p.  30, 1867;  tt 
^pp.,  p.  21,  1874.    Stelsner,  Tsch.  Min.  Mitth.,  1873,  254. 

Glznochlobh,  Min.  p.  497.— Belonging  to  a  ''cOiao-hesi^oaftl**  ^^item,  AArvi/*  Tmt^ 
Min.  Mitth..  1874, 161. 
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COAL,  aoalyses,  showing  the  presence  of  solphor  in  addition  to  that  combined  iHth  the 
tron  (as  FeSa),   Wcrmley,  Ohio  GeoL  Report,  1870,  p.  412. 

OoBALTiTK,  Min.  p.  17.— Thermo-eleotrical  character,  Bom,  Pogg.,  cxlii,  1, 1871 ;  Sohrcwkf 
and  Dana,  Ber.  Ak.  Wien,  Ixix.,  166, 1874. 

OoKRULKOLACTiTB,  PeUnm,  Jahrb.  Mm.,  1871,  858— Appendix  1,  p.  8. 

JDr,  Oenth  haa  obserred  a  similar  mineral  with  wavellite  at  Oeneral  Trimble's  iron  mine, 
near  White  Horse  Station,  Chester  Valley  E.  E.,  Chester  Co.,  Penn  (the  localHy  erroneously 
called  ^^  Steamboat  ")•  It  is  in  ciyptociystalline,  botryoidal,  inomstations  of  a  pale  greenish 
blue  or  skv.blue  color.  An  analysis  of  nearly  pnre  material  gave  him :  P  86-81,  il  88-27, 
On  4*25,  H  =  21-70,  quarte  0  54  =  101-07.  O.  =  2696.  Neither  the  waveUite  nor  any 
other  associated  mineral  contains  copper,  so  that  Dr.  Genth  regazds  it  as  probably  belonging 
to  the  constitution  of  the  mineral  (priv.  contrib.). 

CoitXTMBiTB,  Min.  p.  616.— Bodenmais,  composition,  Hermann,  J.  pr.  Ch.,  dii.,  127, 1868; 
XL,  ii.,  2,  113. 

Compoeltlon,  Bammdiberg,  ZS.  O.  Oes.,  xxi.,  666,  1869. 

From  New  England,  Shepard,  Am.  J.  Sd.,  II.,  L,  90, 1870. 

Eelatlon  to  wolframite,  Jerem^ew,  Jahrb.  Min.,  1873, 421 :  also  ChrothBxul  AnrunL  Pogsr.i 
cxlix.,  285,  1878.  »    -»»  » 

San  Boque,  Argentine  Eepnblic,  anaL,  Siewert,  Tsch.  Min.  Mitth.,  1873,  224. 

CoPiAPiTs:,  Min.  p.  666.— AnaL,  Domeyko,  4th  Append.  Min.  Chill,  p.  7,  1874 

OOPPBR,  Min.  p.  14.— Wallaroo,  Sohrauf,  Tsch.  Min.  Mitth.,  1872,  66 :  artificial  cirstals. 
Ibid.,  1878, 290.  '         »      >  /        . 

Cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  94. 
Bemarkable  dystal,  KokacharotOy  Verb.  Min.  Gea  St.  Pet.,  IL,  Tii.  (Jahrb.  Min.,  1873, 421). 

OoQUDiBiTB,  Min.  p.  660.— Ataoama,  anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  6, 1874. 

CoRKiTB.  Adam,  Tableau  Min.,  1869,  p.  49.  A  synonym  of  bendantite,  LcTy  (Dana 
Min.,  p.  589). 

CoBNWALLiTB,  Min.  p.  669. — Analyses  by  Church,  confirming  it  as  a  good  species,  but 
giTing  a  smaller  amount  of  £[  (about  8  p.  a)  than  in  the  analysis  by  Lereh  (L  c),  J.  Ch.  See., 
n.,  vi.,  276,  1868. 

CoRUNDOPHiLiTB,  Min.  p.  604.— Chester,  Mass.,  anal.,  Eaton.  Am.  J.  Sci.,  II.,  zlvL, 
256,  1868. 

GoRUimuBi,  Min.  p.  187.— Pelham,  Mass.,  Adams,  Am.  J.  Sd,  n.,  zlix.,  271. 

No.  Carolina,  Am.  J.  Sci,  III.,  iii,  801;  same,  Shepard,  ibid.,  iv.,  109,  172,  1872 ;  same 
(also  Montana),  occurrence  described,  J,  L.  SmUh^  ib.,  yi.,  180. 

Chester  Co.,  Penii.,  Proc.  Acad.  Philad.,  1872,  288,  268. 

Ceylon  (sapphire),  cryst.,  Klein^  Jahrb.  Min.,  1871,  486. 

No.  Carolina,  complete  description  of  occurrence,  analyses,  and  enumerazion  of  Tuioiii 
minerals  as  alteration  products,  Omth,  Am.  Phil.  Sea  Philad.,  xiii,  861,  1878. 

GosALiTB,  Min.  p.  797.— Found  at  Eezbanya,  Freniui,  Jahrb.  Min.,  1874,  681. 

Ck>TUNi!nTB,  Min.  p.  117.— Yesuvins,  Beaodhi^  Atti  Aocad.  ScL  Napoli,  (read)  March,  187a 

Crocidolitb,  Min.  p.  243.— Altered  to  Paserquarz,  Wtbd,  Jahrb.  Min.,  1878,  867. 

Cbonstbdtitb,  Min.  p.  608.— Cornwall,  analyses,  and  ciyst.  description  (an  illustration 
of  hemimorphism  of  a  very  interesting  kind),  Mcukel^fne  and  Flight,  J.  Ch.  Soc.,  11.,  iz., 
9,  1871. 

Oryoconite.  Kryokonit,  NardenskUM,  (Efv.  Ak.  Stockhohn,  1871,  293;  1874,  8.  (Pogg., 
Ann.,  clL,  161, 1874 ;  (JeoL  Mag.,  ix.,  366^  1872.) 

^OTdenskiold  has  given  the  name  oryoconite  to  the  powder  found  by  him  in  Greenland 
oo-^ering  the  surface  of  land  ice,  as  also  at  a  distance  of  30  miles  from  the  coast.  It  formed 
a  layer  of  gray  powder,  sometimes  sereral  millimetres  in  thickness,  and  often  agglomerated 
Vato  small  round  balls  of  loose  oonsistenoy.    Under  the  microscope  it  was  seen  to  oonsirt  iv 
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14  AFFBNDIX  n. 

Hi « most  jMurt  of  ooloriess,  czyBtalline,  angular  graizia ;  there  were  aho  some  ocganie  putidBi 
/some  transparent  fragments  showing  deaTage  surfaces  (feldspar?),  green  cxystaUine fnf* 
ments  (angite  ?),  and  black,  opaque  magnetio  particles.    An  analysis  gave  G.  LMstrdm  (L  e.) 

fig         &         l^a  1^        a 

300       2-02       401        Oil      0-« 

water,  organic  matter  (ignited  at  100^)  e=  2*86,  hygroscopic  water  0*84  =  100*18. 

Noideiukidld  states  t^t  the  amonnt  of  foreign  consUtaents  (named  abore)  is  Tsty  nuD, 
so  that  if  the  troMparent  grains  aU  belong  to  the  tame  mineral,  its  composition  can  be  dt- 
dnoed  from  the  analysis,  the  oxygen  ratio  for  &  :  K  :  Si  =  2  :  8  :  14,  and  the  fozmiili  ai 
given  by  him  is  2fl  Si'  4-  £lSi'  +  £[.  Its  specific  gttmty  was  2*68  (21''  C),  hazdneas  inoani^ 
erable,  and  crystalline  form  monoclinia  The  magnetic  partidtes  contain  metallic  izcm,  vift 
cobalt  and  probably  nickel  In  regard  to  the  sonroe  of  the  powder,  the  ooncLuflion  azzM 
at  is  that  it  must  either  haye  come  from  Jan  Mayen,  or  from  some  unknown  ToLcaoio  rogioB 
in  the  interior  of  Greenland,  or  else  it  must  be  of  eoemieal  origin. 

The  oxygen  ratio  given  is  a  very  unlikely  one,  and  there  seems  to  be  no  anfflciettt  gronnd 
for  considering  the  material  essentially  homogeneous,  as  claimed  by  Notdenakiold.  Tht 
oompoeition  is  very  closely  that  of  an  oligodase-traohyte,  so  that  the  oryooonite  my  tic 
properly,  as  he  calls  it,  a  *'*'  trachytic  dust" 

Cbtolitb,  Min.  p.  126.— Manufactoie  of  soda  from,  X  JL  SmitJL  Ghem.  News,  zziiL,  f(^ 
1871. 

Cbtftomobfhitb,  Min.  p.  500.— Extensive  depositB  in  Kevada,  Am.  J.  ScL,  HL,  ir.,  141 
—See  Prioeite. 

Orystallites.  A  name  given  by  Vogelsang  to  the  forms,  often  observed  espedsDy  is 
igneous  rocks^  which  show  a  regular  arrangement  or  grouping,  but  have  not  the  propertiM  d 
crystals,  particularly  not  their  regular  exterior  form.  They  seem  to  form  an  intermediiic 
step  between  amorphous  matter  and  true  crystals.  See  Vogelsang, — DTK  KBTBTALLlTif, 
Bonn,  1875,  this  App.  p.  vi.  To  the  crystallites.  Vogelsang  has  given  a  variety  of  lutntf 
according  to  their  form  or  appearance :  OMndUee  (Vogelsang,  p.  18),  mar^aritee  (p.  19\ 
longulites  (p.  21, 112),  ephdroUtea  (p.  181),  cumvUtea  (p.  184),  gMfoepMritee  (p.  134),  MfM- 
phdrites  (p.  185),  fdeoipkAritee  (p.  l^),granoapharitea  (p.  185).  See  also  FerrUe,  OpaeiU, 
Viridite. 

GuBAKiTE,  Min.  p.  65.— Found  at  Tunaberg,  Eafveltorp,  Sweden,  analyses,  deoe,  OeoL 
For.  Forh.  Stockholm,  I.,  105, 1878. 

Oulsageeite.    See  Jeffbbisitb. 

CuPRiTB,  Min.  p.  188.— Liskeard,  Gomwall,  oryst  (H  new),  Sekrauf,  Ttefa.  Wxl  HitAh., 
1S71,  106. 

GXTFROAPATITB.  Adam,  Tableau,  Min.,  1869,  p.  45.  An  apatite  from  GhiU,  contusing 
20*98  p.  a  Cu ;  analysed  by  Field  (Dana  Min.,  p.  582.) 

669  A.  Oupromagnesite.  Seaeehi,  Bend.  B.  Aocad.  Sa  Napoli,  Oct.,  1872  (ZS.  6.  Oea, 
xxiv. ,  506).  Found  at  Vesuvius  as  a  product  of  the  eruption  of  April,  1872,  in  blnish-gxen 
crosts,  consisting  of  copper  vitriol  and  sulphate  of  magnesia.  From  tiie  solution  cEystsksn 
obtained  having  the  composition  (Cu  &g)  S  +  7  £[,  and  isomorphoos  with  iron  vitriol 

Oyakitb,  Min.  p.  875.— Ko.  Garolina,  with  comndnm,  OefUh,  Proa  Am.  FhiL  Boo.  W^t 
xiii.,  881,  1878. 

Otanochalcitb,  Bermann,  J.  pr.  Gh.,  ovi.,  65.— Appendix  I,  p.  4. 

Cyanotiuchitb,  Min.  p.  666.— Gap  Garonne,  note  by  Pisani,  G.  B.,  Ixx.,  1004,  1870. 

Gthatolitb,  Min.  p.  455.— Optical  characters,  Bauer,  ZS.  G.  Ges.,  xxvl,  186, 1874. 

0UFR08CHEBLITB,  Min.  p.  606.— Ghili,  analyses,  Domeyko,  2d  Append.  ICn.  GhiB,  ^  9 
1867. 

616  A.  Ouprotongstite.  Tongstate  de  coivre,  I>emeyko,  Ann.  das  Miaei,  VL,  zfL|  P 
587, 1869.    Guprotnngstite,  Adam,  Tableau  Min.,  1660,  p.  82. 
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AxaorphoiiB,  forming  orosts  of  one  or  two  mm.  thiokneas,  enveloping  small,  hard,  gUtteting 
kernels  of  onpreous  sdieelite  (tiie  latter  green  in  color). 

Color  jellowish-green.  Streak  bright  greeniah-yellow.  Analyses  of  fragments  taken  with 
a  knife  from  different  onistB. 

W  On  9e  Ca  reeidne  (Si)  & 

1.  65-7  4-2  21  3«4  4-5 

2.  56*48  80-68  2-58  200         8*87  4-62=100'18 
8.    66-54  2816  8-62  100         6-00  4-62=  99W 

Analysis  (2)  was  made  on  what  was  regarded  as  the  purest  material.  Part  of  the  iron 
probably  belongs  with  the  residne  (Si).  The  oomposition  is  expressed  by  the  formnla  W'Oo, 
there  being  also  some  W'Ca  present. 

On  charooal  blackens,  and  foses  easDy  to  a  black  globnie,  slightly  porons,  and  with  an 
uneven  surface.  In  the  closed  tube  gives  water,  at  a  red  heat  loses  4^  p.  c.  Easily  deoomposed 
by  nitric  acid,  even  in  the  oold,  giving  a  yellow  residne  solnble  in  ammonia,  and  a  solu- 
tion strongly  colored  by  copper. 

Foond  near  the  copper  mines  of  Llannico  in  the  environs  of  Santiago,  Chili.  The  onpro* 
aoheelite  (Dana  Min.  p.  606)  associated  with  the  cnprotungstite  had  sometimes  a  rich  dark 
green  color,  also  a  clear  green  oolor  with  a  tint  of  yellow ;  lustre  vitreous  or  resinous,  with 
an  imperfect  lamellar  structure.    H.  =4.    An  analysis  gave : 

W  9e  On  Oa  ign         hisoL 

(7600)  1-66  610  15-25  170  040=100 

The  ordinary  scheelite  also  occurs  at  the  same  locality,  but  is  easily  distinguished  by  its 
superior  hardness. 

OuFROVANADiTB.  Adam,  Tableau  Min.,  1869,  p.  88.  Syn.  of  ohileite,  1858,  Dana  Min., 
p.  612. 

Damoubitb,  Min.  p.  487.— HorrsjSberget,  anal,  i^ab^r^  Glfv.  Ak.  Stockh.,  xxv.,87, 
1868. 

As  a  result  of  decomposition,  anal.,  T^ehermak^  Ber.  Ak.  Wien,  IviiL,  16,  1868. 

Salm  Chateau,  anal.,  Koninok  and  Daoreua^  Bull.  Acad.  Boy.  Belg.,  n.,  xrriii.,  824,  1872. 

Optical  character,  Bauer^  ZS.  G.  Gtes.,  zxvi.,  188. 

No.  Carolina,  associated  with  corundum,  analyses,  Genthj  Am.  PhiL  Soa  Philad.,  ziii.,  884, 
1878, 

A  variety  of  damourite  has  been  called  Stbrlingitb  by  J,  P.  Oo(^  (Mem.  Am.  Aa  Bos- 
ton, 1874,  p.  89). 

It  agrees  with  damourUe  in  physical  properties,  but  differs  in  the  value  of  the  optic-axial 
angle.  Biaxial  divergence  about  TO"*  (dajnourite  10'*-12'*),  plane  of  axes  parallel  to  the  shortei 
di^onaL    Dispersion  small.    Analysis  by  C-  E.  Munroe.  (L  a) 

Si  £1  9e  &  tL 

48*87  86-45  8*86  10*86  619 

Begarding  the  water  as  basic  with  the  protoxides,  the  atomic  ratio  becomes  Si :  fi:  ft= 
4 :  8 :  1  (as  in  damourite). 

Found  at  Sterling,  Mass.,  associated  with  spodumene  in  the  vein  of  a  large  bowlder  rook. 
(This  same  name  was  given  by  Alger  to  the  andte  of  New  Jersey. ) 

Baitaite  (arsenopyribe),  Min.  p.  78. — Belation  to  glaucodot,  TscJiermakf  Ber.  Ak.  Wien, 
Iv.,  447,  1867. 

San  Jose,  anal.,  Domeyko  2d  App.  Min.  Chili,  p.  18, 1867. 

Shown  to  possess  positive  and  negative  thermo-eleotrical  varieties,  Sehrauf  and  Dana. 
Ber.  Ak.  Wien,  bdx,  152,  1874. 

Datolite,  Min.  p.  880.— Isomorphous  with  eudase  and  gadolinite,  Bammdtiberg^  ZS.  G. 
fles.,  xxl,  807.    See  Euclase. 

Andreasbezg,  anaL,  Lemb&rg,  ZS.  G.  Oes.,  xxiv.,  p.  250,  1872. 

Bergen  Hill,  ciyst  monograph,  new  forms,  B.  8,  Bana^  Am.  J.  Sci.,  III.,  iv.,  16, 1872. 

Aiendal.  Toggiana,  eta ,  oryst.,  enumeration  of  all  known  planes,  with  the  addition  sf  some 
aew  ones,  i?.  S.  Dana,  Tsch.  Min.  Mitth.,  1874, 1. 
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Santa  Clara,  GaL,  associated  with  garnet  and  idoorase,  J.  L,  8mUh^  Am.  J.  8<n.,  HL,  vffi. 
484,1874. 

Dauberitb,  Adam,  Tableau  Min.,  1809,  p.  64.  Synonym  of  sippeite,  Haidinger,  Haadb 
1845.    Dana  Min.,  p.  667. 

DawBonite,  B,  J,  Harringtan,  Oan.  Nat,  vol.  Til,  p.  806, 1874. 

Monoclinio  with  (7  =  lOS*"  ?  In  thin  bladed  oiyBtalB,  Bometbnes  somewhat  fifarooa.  Doabto 
refracting.  H.  =  8.  G.  =  3'40.  Lustre  Titreous.  Color  white.  Transparent  to  trmp 
lucent. 

Analysis  (L*  o.)  Harrington. 

Si  Ag  Ca  ]Sra         &  tL  0  Si 

1.    82-84  tr  5-to   .      80*20      0*88  11-91  89-88       0-40  =  101  •» 

8.    88-68  (Fetr)  0*45         5-65  8017  [1088]         80-78  =:100<)0 

The  two  analyses,  made  at  different  times,  show  coosiderable  oonstanqy  of  ooEmposilion. 
and  seem  to  point  to  **  a  hydrous  carbonate  of  alumina,  lime  and  soda,  or  perlu^M  a  oom- 
pouad  conaiBting  of  a  hydrate  of  alumina  combined  with  carbonates  of  lime  and  ■ocUl'* 

There  is  approximately  the  quantity  of  water  required  to  form  a  di-hydrate  of  alnmina, 
and  nearly  enough  carbonic  acid  to  form  a  neutral  carbonate  of  lime  and  bioarbouate  of  soda 
If  it  be  a  carbonate  of  alumina,  it  gives  the  mineral  peculiar  interest  as  being  a  oomponad, 
not  surely  identified  hitherto  either  in  nature  (see  hoyite,  Dantk  Min.,  p.  709),  dot  in  1^  la- 
boratoiy. 

Dbchekitb,  Min.  p.  609.— Ciyst.,  Sehravf^  Ber.  Ak.  Wien,  bdii,  167, 1871. 

178  A.  Delaibasita)  O.  Friedd,  C.  IL,  IzrriL,  p.  811, 1878. 

In  smaU  crystalline  plates,  deavable  into  thin  opaque  lamallaa,     H.  =  8*5,  G.  =  5'<)7. 
Color  dark  gray  like  graphite,  with  a  more  decided  metaUio  lustra.    Streak  Maakiah-gny. 
An  analysis  gave  Friedel  (L  a) 

^n  3Pe  5l 

47*46  47*99  8-58rr9a96 

This  corresponds  to  9e,^,  (but  is  it  not  a  mixture?) 

B.6.  Fusible  with  difflouliy,  coloring  the  flame  greeoL  Easily  soluble  in  Hd,  even  in  ^ 
cold. 

Found  on  yellowish-white  lithonuuge  from  the  region  of  Eatharinenburg,  Siberia^  peihapf 
also  firom  Bohemia.    Named  for  the  nuneralogist  Delafosse. 

Bblessite,  Min.  p.  497. — Filling  cavities  in  an  amygdaloid.  Nova  Scotia,  anaL,  Horn, 
PhiL  Mag.,  IV.,  xzzni.,  869. 

Derztbachitb.  Adam,  Tableau  Min.,  1869,  p.  49.  A  synonym  of  bendantite»  X€iy, 
(Dana  Min.,  p.  589). 

Dbscloizitb,  Min.  p.  609.~Wheatly  mine,  Pemi.,  /.  L.  BmiUh^  Am.  J.  SoL,  II.,  zlTiil« 
187,  1869. 
Note  by  Kmngctt^  Jahrb.  Nat.  Ges.  Zurich,  zvi.,  187, 1871. 
Cryst.,  Schrauf,  Ber.  Ak.  Wien,  bdii,  167, 1871. 

Dewalquite.    See  ABDEmnTB. 

Bbwetlitb,  Min.  p.  469.— Probably  derived  from  the  deoompoeitioin  of  alUfte,  anaLi 
LeedB^  Am.  Chemist,  iv.,  64,  1878. 

BiABAHTACHBONVTN,  LUbe,  Jahrb.  Min.,  1870, 1.— Appendix  L,  p.  4.  See  abo  Em^ 
fott,  Jahrb.  Min.,  1871,  51. 

DiALLAGB,  Min.  p.  815.— Relation  to  minerab  of  the  pyroxene  group,  IMermat^  Wa. 
Hitth.,  1871,  86 ;  Strong,  ibid.,  1878,  874. 

Diamond,  Mm.  p.  81.— Occurrence  described,  KokBch(urow^  Min.  EuasL,  V.,  873*.  TI| 
100  et  seq.  ^^ 

Found  at  Dlaschkovits,  Bohemia,  JMafarik,  Pogg.,  oxzzix.,  188.  1870 ;  ibid.,  od..  W: 
Zepharawieh  throws  doubt  upon  the  matter,  ibid.,  oxL,  658. 


Digitized  by  VjOOQIC 


Probable  existence  in  the  gold  washings  of  Oalifornia,  with  ziioons  and  topas,  SiSnnan 
Am,  J.  Sci.,  IIL,  Y.,  884 ;  found  at  Cherokee,  Butte  Go.,  Cal.,  same,  ib.,  yi.,  183,  1878. 

Behavior  on  heating,  Rose,  Pogg.,  cxlviii.,  497 j  y.  Schrotter,  Ber.  Ak.  Wien,  IziiL,  4d2, 
1871 ;  Baumhauer,  Vers.  Need.  Ak.  Amsterdam,  II.,  vii,  200,  1878. 

A  uniaxial  crystal,  Schrauf,  Tsch.  Mm.  Mitth.,  1878,  289. 

Knop  has  shown  that  the  supposed  diamonds  of  Jeremejew  do  not  exist  in  the  xanto- 
phyllite  (Jidirb.  Min.,  1871,  275  ;  Appendix  L,  p.  19).  On  the  contraj^,  the  appearances  are 
due,  not  to  inclosed  crystals,  but  to  cavities  which,  says  Enop»  owe  their  existence  to  the 
oozroding  influence  of  adds  either  in  nature  or  in  the  laboratory  (Jahrb.  Hin.,  1872,  785). 

DZAFHOAITB,  ZephoToMi^  Ber.  Ak.  Wien,  bdii,  180 ;  Appendix  L,  p.  4. 

DiASFOBB,  Min.  p.  168.— Chester  Co.,  Penn.,  anal,  Sharpies,  Am.  J.  8ol,  IL,  zlyii. 
819,  1868. 

Urals,  near  Mramorsk,  anal.,  containing  PtO^,  Hermann^  J.  pr.  Ch.,  cvi.,  70,  1860. 
Chester,  Mass.,  containing  phosphoric  acid,  Shi^rd,  Am.  J.  Sci.,  U.,  1.,  96,  1870. 
Na  Carolina,  occurrence  described,  Omth,  Am.  PhiL  Soc.  Philad.,  xiii,  372, 1878. 

DDiOBFHiTB  (Scaochi),  Min.  p.  2S.^KenngaU suggests  that  both  types  of  this  spedea  art 
to  be  referred  to  orpiment  (auripigment),  Jahrb.  WoL,  1870,  687. 

DiopsiDB,  Min.  p.  214. — ^From  the  chrysolite  bombs  of  the  Eifel,  BamrneUberffy  Pogg., 
cxli.,  516. 
Relation  to  minerals  of  the  pyroxene  group,  Tsohermakj  Tsch.  Min.  Mitth.,  1871,  21. 

DiOFTASB,  Min.  p.  248.— Composition,  Baimmdfbergy  ZS.  G.  Oes.,  xx.,  636, 1868. 

Dolomite,  Min.  p.  681. — Brewster,  N.  T.,  altered  to  serpentine:   to  brudte;  pseodo- 
morph  after  chondrodite,  /.  D,  Dana,  km,  J.  Sci,  IIL.  viii,  875,  1874. 
Pseudomoroh  after  garnet,  Lamhey  Lotos,  xxii.,  209,  1872. 
Analyses,  Lembergy  ZS.  G.  Ges.,  xxiv.,  218  et  seq.,  1872. 

DoiiETKiTB,  Min.  p.  86.— Analyses,  Fremdy  Jahrb.  Min.,  1878,  26. 
Zwickau,  Weisbach,  Jahrb.  Min.,  1878,  64. 

634  B.  Dolerophanite,  Scaeehi,  Note  Mineralogiche,  p.  22,  Kapoli,  1878.  Extract  from 
Atti  Acad.  Sd.  Napoli,  y.  (read  1870). 

Monoclinic.  Observed  planes,  i-i,  i-i,  0;  -i-t,  4->,  5->»  !-'»  f-»/  1»  -3 ;  f-t;  -J-f>  -^-^  i-^i 
l-i;  -H.  C=113'  52'.  a  (vert)  :  b  :  c=  0-9962:  1  :  0-6753.  «a1=W8',  WaI  = 
141"  5',  OaI  =r  110*"  9'.  Crystals  small,  rarely  having  a  diameter  of  more  than  two  milli- 
metres.    Well  poli^ied.     Opaque.     Color  brown.     Powder  brownish-yellow. 

Composition  CutS.    Analyses : 

Cu  §  Insoluble        loss 

1.  62-27  36  07  1-22  044=100. 


2.  65-20  83-49  1-31  =100. 

A  little  0u3  accompanying  the  dolerophanite  is  probably  the  occasion  of  the  excess  of  3. 

Kept  for  some  time  in  water,  the  crystals  dissolve  in  part,  giving  a  blue  solution ;  they 
preserve  their  form,  however,  though  the  color  changes  from  brown  to  bluii^  Dissolves 
easily  in  nitric  acid.  B.B.,  fuses,  leaving  a  black  scoriaceous  residue.  Unaltered  at  a  tem- 
perature of  260**.     With  the  fluxes  gives  reaction  for  copper. 

Found  by  Scaochi  at  Vesuvius,  having  been  produced  by  sublimation  during  the  eruption 
of  October.  1868.     The  name  is  derived  9oXtp6sj  fallacious,  ^iijw,  to  appear. 

See  also  Hydrocyanite. 

459  A.  2>adlefyite,  Genth,  Am.  Phil.  Soc.  Philad., xiii,  p. 404, 1878. 
Has  the  form  of  margarite,  from  the  alteration  of  whidi  it  has  been  made.    Color  loft 
Ironze,  or  brownish-yeUow ;  lustre,  pearly. 
Analysis  (1.  c.) 

ft  ^\  Pe         te         i[g  U         tfti  t  ign 

12-42       28-42       4-99       1-78       16*87       019       1*52       0*56       18*43=100'M 
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Oxygen  ratio  »  ;  fi:  Si:  fi=6:13:  14  :  10  nearly,  or  2(8  ft,  28i)  +  4{»,  SSi) -h  10  ©. 

Exfoliates  slightly  on  heating,  and  fnses  with  difficult  to  a  brownish-yellow  hhMj 
mass.  Eaaily  decomposed  by  hydrochloric  acid  with  separation  of  silica  in  scales .  Fouid 
at  the  CoUakenee  Hine,  Clay  Co.,  K.  Carolina,  and  in  liuger  quantity  with  mazgarite  at  Dud 
leyyille,  Alabama. 

DnFBKNiTB,  Min.  p.  588.— St.  Benigna,  Bohemia,  anaL,  Boriekif,  Her.  Ak.  lIHen,  hri.,  9^ 
loo7. 

DUTRBNOTBITB,  Min.  p.  92.->8witEerland,  anal,  Ghem.  News,  xxx.,  103,  1874. 

DURANGITB,  Brash,  Am.  J.  ScL,  IL,  xlviii,  179.  Appendix  I.,  p.  4— Note  on  oompoatioB, 
KmngaU,  Jahrb.  Uin. ,  1870,  788.   Czyst.  description,  Dei  Olokeawf,  Ann.  Oh.  Phya.,  nr.,  187S. 

DY8CRA8ITS,  Min.  p.  86.— Appendix  I.,  p.  5. 

Embolitb,  Min.  p.  117.— Chili,  several  analyses  by  Mceeta  (Marbnig,  1889)  qnoted  19 
Domeyko,  3d  Append.,  Min.  Chili,  1871. 

ELiEOLiTB,  Min.  p.  827.— Investigated  microaoopioally,  Zirkd,  Jahrb.  IGn.,  1870,  Sia 

Embritiqutb,  Min.  99. — See  BotUanfferUe, 

Embrald,  Min.  245.— ^ee  Bwyl 

Ehplectitb,  Min.  p.  86. — Ohriatophsan,  nearFrendenstadt,  anal,  Petenen^  Jahzlx  Mdl, 

1869,  847. 

Enargitb,  Min.  pw  107.— Moznhig  Star  Mine,  CaL,  anaL,  Boot,  Am.  J.  Sd.,  IL,  xlvi.,901, 
1868. 
Pern,  anaL,  AMardi,  Lettera  a  Carlo  Begnoli  sopra  alconi  ICn.  del  Pern,  p.  19,  Pisa, 

1870.  Bee  also  Domeyko,  2d  App.  Min.  Chili,  p.  20,  1867. 

Occurrence  in  southern  Utah  described,  SiUiman,  Am.  J.  ScL,  IIL,  vi,  126,  1873. 

Famatina  Mts.,  Argentine  Republic,  analyses  and  description  of  occurrence,  Stdaur^  TsdL 
Min.  Mitth.,  1878,  241, 249  ;  Catamaroa,  anaL,  Domeyko,  8d  App.,  Min.  Chill  See  FamiUimU, 
Lmonite. 

Enstatite,  Min.  p.  208. — In  meteoric  iron  of  Breitenbadh,  czyst.  form  described,  «.  Jjm§^ 
Ber.  Ak.  Wien,  lix.,  848, 1869  (Pogg.,  cxxxix.,  815, 1870) :  analysis  hjMdakdyne,  Proa  Boj. 
See  xviL,  870,  1809  (Phil.  Trans.,  clxi.,  860,  1871). 

In  Shalka  meteorite,  anaL,  Maskelyne,  PhiL  Trans.  dxL,  866,  1871 ;  in  Busti  (Inda)  mete- 
Drite,  same,  Proa  Roy.  Soc.,  xviL,  151,  1869-70. 

From  some  basalts  of  Bohemia,  anaL,  Fanky,  Ber.  Bohm.  Chem.  Ges.,  L,  27,  1871 
(Zpravy,  etc). 

In  meteorites,  KammOsberg,  Pogg.»  cxL,  315 ;  <7.  L.  Smith,  Am.  J.  ScL,  IIL,  t.,  108, 1878L 

Brewster,  N.  Y.,  analysis,  Breidenbaugh,  Am.  J.  ScL,  III.,  vL,  211,  1878;  altered  to  ser- 
pentine, J.  D.  Dana,  ibid.,  vuL,  875,  1874. 

See  tdBO  Brandte. 

234  A.  Victorlte,  Meuni&r,  Ber.  Ak.  Wien,  IxL,  p.  26, 1870. 

Occurs  in  needle-like  ciystals  in  cavities  in  the  meteoric  iron  from  OordiUere,  Deesa,  GhiH. 
Crystals  0*3  mm.  in  length  and  0'07  in  width,  aiq[>earing  under  the  microsoope  as  sBx-OMled 
prisms  with  four-sided  pyramids ;  they  are  grouped  together  in  a  rosette.  Examined  dyatal- 
lographically  by  Des  Cloiaseaux,  as  follows : 

/  A  i-i  (^  m)=184"  8'-20';  i-i  A  i-i  {gh')=W  40';  {g'm)=z4S'';  I  a  i-l  (otA')=187"  20':  7a  J 
(mm  )=98 -93'  40 ;  lAi-l  (;i'm)=136°  25-135'  40';  lAi-i  (^m)=134%  184'  40';  /a/  <ov€f 
i-i)  (mm)= 88^  40'.  In  polarized  light  shows  bright  colors.  Fracture  oonchoidal,  no  cleav^ 
observed.  Colorless  (showing  absence  of  iron).  B.B.  infusible,  not  attacked  by  acids.  Meunisi 
considers  the  victorite  as  a  variety  of  enstatite  entirely  free  from  iron. 

EOBITB,  Sehrauf,  Ber.  Ak.  Wien.— Appendix  L,  p.  5. 

Efeboulanobbitb,  Webskif,  ZS.  G.  Ges.,  1869,  747.— Appendix  L,  p.  6. 

Epidote,  Min.  p.  281. — Ciyst.  memoir,  homomorphous  with  asurite,  iScAratff,  Ber.  Ak 
Wien,  Lriv.,  159,  1871. 
Striegau,  crysc.  description  (new  forms),  E.  Beoker^  Koskch.  Min.  BuaBL,Y.,  866. 
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Gomposition  diflcaned,  Kenngott,  Jahzb.  IGn.,  1871,  440. 

TJntezBulzbaoh,  ctjbL  description,  Brmna,  Taoh.  MixL  lUtth.,  ISTl^  49;  O,  Kldn^  JahrU 
Min.,  1872,  113,  132;  optical  properties  determined  with  great  prednon,  JTZftn,  ibid. ,  1874| 
1  ;  analyses,  BammOffberg,  ZS.  G.  Gea.,  xziv.,  69 ;  xxiy.,  649  ;  Ludwig,  ibid.,  zxiv.,  465  (Tsch. 
Min.  Mitth.,  1873,  187);  «.  DrancKe.  Jahrb.  Min.,  1872,  120;  «.  KoUal,  Ber.  Ak.  Wien,  Ixn., 
200,  1872 :  see  also  Jahrb.  Min.,  1873,  422. 

The  analyses  of  Ladwig  (1.  o.)  show  the  presence  of  about  2  p.  a  of  water  as  an  essentia] 
oonsUtaent  of  epidote.  In  this  Rammelsbeig  finally  coincides  (I.  o. ).  Aoooiding  to  the  f  ormei 
the  composition  is  expressed  by  the  formula  Si«  Al«  Cai  Hs  Os«  (earlier  obtained  by  TsohermaJk, 
and  Kenngott) ;  this  gives  the  oxgyen  ratio  f or  1^,  A,  fi,  8i=l :  4 :  9 :  12w 

BpiOKinTB.— Appendix  L,  p.  5. 

Epiphakitb,  Igelstrdm,  (Efy.  Ak.  8tookh.,  1868, 29.— Appendix  I.,  6. 

RpiSTHiBiTE,  Min.  p.  443.— Glats,  Silesia,  cryst.  RamnMberg^  ZS.  G.  Ges.,  zxL,  96 ; 
Wedsky,  ibid.,  xxi.,  100,  1869. 

litknddsddrnQall,  Sweden,  anal,  (result  somewhat  doubtful,  possibly  a  new  mineiBl), 
IgeUtrdm,  Jahrb.  Min.,  1871,  361. 

Bbbbtitb,  Min.  p.  861,.— Paigas,  analyses,  «.  Baih  oondudes  that  this  mineral  should  b« 
plaoed  in  the  scapolite  group,  Pogg.,  cxliY.,884;  Wiik,  CBfv.  Finsk.  Yet  Soo.,  xiii,  79, 
1870-71.     See  also  Wuk,  (Bfv.  Finsk.  Vet.  Soa,  xiy.,  26, 1871-72. 

Ebttbbitb,  Min.  p.  668.— Wittiohen,  Baden,  anaL,  Peterun^  Pogg**  oxxxIt.,  86. 

148  A.  ErsrthrosidMite,  Scaaihi,  Bend.  B.  Aca  SoL  Napoli,  Oct,  1872  (Z&  G.  Ges., 
xxiT.,  505).  Orthorhombic,  with  two  aones  affording  angles  110"  and  92*.  Odor  red. 
Very  soluble.  Composition  expressed  by  the  formula  2Ka01+Fe«  Oh  +  2^  Found  at  Vesu- 
▼ins  imbedded  in  the  lava  of  April,  1872,  and  undoubtedly  farmed  by  sublimation  at  that  time. 

Belated  to  Kremersite. 

EaiCABXiTB,  Des  Gloiceaux  has  shown  that  there  are  two  minerals,  from  the  same  looalitj, 
which  have  borne  this  name.  One  is  a  true  praseolite  (fahlunite,  Dana,  Min.,  p.  485),  the 
other  in  crystalline  form,  and  in  composition,  approaches  very  near  to  anorthite,  Ann.  Oh. 
Phya,  IV.,  xix.,  176,  1870. 

688  A.  Ettxingite,  Lehmann,  Jahrb.  Mhi.,  1874.  273. 

Hexagonal  a  (vert  )= 0-9484.  Occurring  planes  6,  J,  1,  i.  I A  1=137*  27',  1 A  i=162*  14'. 
In  minute  needle-like  prismatic  crystals,  seldom  more  than' 8  mm.  in  length,  thickness  ^  to 
i  mm.  Oleavage  prismatic  perfect.  H.=about2.  G.=1'7504.  In  appearance  very  sindlar 
to  chalcomorphite. 

Analysis,  Lehmann,  1.  a  (on  0*8628  gr.). 

%1  Ca  9  ]&  loss  (probably  S) 

776  27-27  16-64  46-88  261  =       100-00 

Lehmann  gives  the  formula  ^,  33+6  (Ca  d)+26  aq. 

Occurs  in  cavities  in  the  limestone-indosniea  in  lava  of  the  Bellenbexg  at  Ettijngen  and 
Mayen,  in  the  district  of  Laach. 

EvcLASB,  Min.  p.  879. — ^Isomorphons  with  datdlite  and  gadolinite,  Bammelsbeig,  ZS.  G. 
Ges.,  xxL,  807,  1869. 

The  isomorphism  of  datdite  and  eudase  was  proved  by  J.  D.  Dana  in  1854  (Am.  J.  ScL, 
II.,  xvii.,  215) :  moreover  the  similarity  in  chemical  composition  (exhibited  by  Bammels- 
bere)  was  brought  out  in  Dana's  Mineralogy,  1868.  pp.  362,  363  (Am.  J.  ScL,  11.,  xlix.,  400, 
1870).  The  statement  in  Groth,  Tabellar.  Ueberaioht  der  Min. ,  1874,  91,  is  consequently  te 
be  corrected. 

EuDiALTTB,  Min.  p.  248.— (=eucolite),  oiyst  Ififrdenskaid,(Ety.  Ak.  Stockholm,  1870, 
xzvii,559. 

BuLTTiTB,  Min.  p.  391.— Description,  with  ooneotloa  of  ehemioal  formula,  v.  Baih^  PoggM 
oxxxvL,  416. 

From  Johanngeoigenstadt  {not  from  Brannsdoif,  Saxony,  Min.  p.  892),  anal.,  FremmL 
Jahrb.  Min.,  1873,  791. 
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EUFHTLLITB,  Kin.  p.  488.— AflMoiated  with  oomndnm,  GeniL  Abl  PldL  8o& 
nil,  801,  1878?  «-,  -, 

EUBALITB,  Wuk,  Jahrb.  Km.,  1860,  857.— Appendix  L,  p.  6. 

EuzENiTB,  MixL  p.  521.— £;ydlaiid,  near  T.inHAmiU  anal.,  BammMferg^  ZS.  6.  Ges.,  ; 
501 ;  anal.,  same,  Pogg.,  oL,  207, 1878. 
fiitteroe,  anaL,  Jehn,  Jahrb.  Min.,  1872,  810;  Pogg.  Ann.,  czUy.,  606,  1871. 

Fahlbbz,  Ifin.  p.  100..-.8ee  Teirahedrits. 

Fahlunitb,  Min.  p.  484— (or  a  related  minenJ)  in  the  Eoioon,  and  in  paleoaqie 
Am.  J.  ScL,  IIL,  I,  878,  870,  1871. 
Nova  Scotia,  -fliw,  PhiL  Mag.,  IV.,  xxxvii,  270. 

132  B.  Famatinite,  Stetener,  Tsch.  Min.  Mitth. ,  1878,  p.  242. 

Mafifiive,  sometimes  reniform.  Fracture  uneven,  somewhat  brittle.  H.  =  81$.  G.  si's?. 
Color  mixture  of  oopper-red  and  gray.    Streak  black. 

Composition  4(8Cu9S,  SbaS*)  +  8(CntS,  AssS*),  or  an  antimonial  enazgite  (see  Insonite). 
Analyses  1,  2,  Siewert,  1.  o. ;  1,  from  the  Mejicana  UpnlonaoB  mine ;  2,  from  the  Iffijiwma 
Yerdiona  mine. 


8 

Sb 

Ab 

Cu 

Pe 

Zn 

Gangne 

1.    i    20-17 

21-28 

407 

4412 

0-82 

0-50 

=  100-00 

2.     i    20^ 

20-54 

8-68 

45-84 

0-61 

0-50 

0^  =  100-87 

Pyx.  In  the  doeed  tnbe  decrepitates,  giving  off  solphnr  readily,  and  on  stronger  healing 
also  some  solphid  of  antimony.  On  charooal  givee  off  white  fumes  of  antimouyy  leaving  a 
black,  brittle  metallic  globule.  Oocnxa  with  enargite,  chaloopyrite,  pyrrbe,  eta,  in  Sie 
Famatina  Mts.,  Argentine  Bepnblia 

It  has  also  been  found  by  Hiibner  at  Cerro  de  Pasoa,  Peru  (Frenzel,  Jahrb.  Min.,  1874,  685 ; 
Tsch.  Min.  Mitth.,  1874,  279). 

Fasaaitb,  Min.  p.  216.  — Psendamorph  after  vesuvianite,  DoU,  Tsch.  Min.  Mitth.,  1874, 85. 
Pseudomozph  after  montioellite,  1^1,  «.  Bothy  Ber.  Ak.  Berlin,  1874,  747. 

Faujasitb,  Min.  p.  488.— Annerod,  peendomoiph  after  palagonite,  StrmQy  Jahrb.  Mm., 
1874,  576. 

Fbldbpab  group,  Min.  p.  852.— In  diorytes  (Schriesheim;  labradorite),  ZS.  G.  Gee.,  xx., 
865. 

Discussion  of  oompodtion,  T»6hermak,  Ber.  Ak.  Wien  (Ix.,  146,  1860) ;  Poor.,  oxxxviil, 
162 ;  exit,  174 :  cxUi,  464;  BammeUberg,  ZS.  G.  Ges.,  xxiv.,  188 ;  f>.  Bath,  Pogg.,  cxliv., 
219,  375  :  cxlvii.,  274;  dii.,  80  ;  Big.  Bd.  vi,  878. 

Cry  St.  relation  of  the  different  species,  v,  Bat/i,  Pogg.,  cxxxv.,  454 ;  compound  aystab 
from  Sangerhausen,  same,  Pogg.,  cxxxviii,  687,  1869  ;  crystals  from  Elba,  same,  and  analy- 
sis, ZS.  G.  Ges.,  xxii,  652,  1870. 

Belations  of  the  species,  oiyst.  and  chem.,  JStreng^  Jahrb.  Min.,  1871,  598,  715. 

Decomposition  of,  J.  Lemberg,  ZS.  G.  Gtos.,  xxii.,  835, 1870.  Analyses,  ibid.«  xxiv.,  188, 
1872 ;  Beyer,  Arch.  Pharm.,  IL,  d.,  198. 

From  granites,  Scotland,  analyses,  HaughUm,  PhiL  Mag.,  IV.,  xL,  60, 187a 

India,  from  granite,  OrrMby,  Joum.  E.  Gteol.  Soc.  Irelimd,  IL,  iii,  26, 1871. 

Analyses,  Cl^,  Ak.  H.  Stockhohn,  ix,  No.  12,  Nov.,  1870  (GeoL  West  India  Ib.,  p.  2Q. 

In  dolerytes,  anaL,  Bandberger,,  Ber.  Ak.  Munchen,  1878,  148. 

Tuscany,  cryst.  memoir,  Aohiardi,  BolL  Com.  Geol.  d'ltalia,  1871,  208,  361. 

Finland,  Wuk,  (Efv.  Finak.  Vet.  Soa,  xiv.,  26.  1871-72. 

Altered  to  penninite  (peeudophite),  2i^pharowch,  Tsch.  Min.  Mitth.,  1874,  7. 

Trachytic  rocks  of  Tram^lvania,  analyses,  Dodter,  Tsch.  Min.  Mitth.,  1874, 18  et  aaq. 
r    Verespatak,  anal.,  Sipoo^  Tsch.  Min.  Mitth.,  1874, 175. 

With  corundum,  No.  Carolina,  Omth,  Am.  PhiL  Soo.  Philad.,  xiiL,  875;  J.  1 
Am.  J.  ScL,III.,  vi.,  185. 

Manhattan  Is.,  New  York,  analyses,  Sohweitser,  Amer.  Chem.,  iv.,  443, 1874. 

Analyses,  Petersej^,  Jahrb.  Min.,  1874,  260. 

Foumier  mine,  Canada,  anaL,  Harrington,  Geol.  Surv.,  1874,  108. 

See  also  AUtUe,  AndesUe,  AnorthUe,  Oligodau,  OrthoeUue,  TMhermaktU. 
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Barred  on 

96*  28' (front) 

87*28'-86*25' 

theotystalB. 

p<«(  +  Bx.) 

p<«(  +  Bx.) 

UToued;  also 

p<f»(-Bx.) 

Indined; 

Ortmed;  alao 

Indmed. 

probably  also 
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OightJUni- 

diMd. 

eUnsd, 

tantoL 

80*89' 

89*85' 

88*15' 
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88*81' 
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(Roc  tonm^) 

(Snnstone. 
Tyedeetrand) 

(Labrador) 

(Somma) 

i>e8  Oloiieaiiz  has  recently  investigated  the  optioal  properties  of  the  trioiinio  f eldspon 
(O.  B.,  Izxz.,  Feb.  8, 1875).  The  principal  results  obtained  by  him  are  contained  in  the 
following  table,  in  whioh  Bx  stands  for  biieoMas: 


A.<mi*e  bisectrix 

Angle  made  by  the  +  Bx  with  a 
normal  to  K<  (^) 

Same,  with  a  normal  to  0  (p) 

Angle  made  by  the  line  in  which 
the  plane  of  the  optic-axes  cuts 
i-i,  with  edge  i.i/0(^Vp) 

Same,  with  edge  i-i/I(g'/m) 

Ordinary  dispersion 

Dispersion  parallel  or  perpendic- 
ular to  plane  of  polarisation 


Appar'nt  optic-axial  angle  (in  air) 

for  red  rays 

for  blue  rays 


The  axial  diveigence  is  quite  constant  for  albite,  labradorite  and  anorthite,  but  varies  for 
oligoolase  even  in  different  sections  taken  from  the  same  specimen.  Des  Qoiceanx  condndes 
from  his  observations  that  labradorite  and  oligoolase  have  an  equal  right  with  albite  and 
anorthite  to  be  considered  independent  species,  contrary  to  the  views  presented  by  Tsoher- 
msJE.  Andesite  he  condndes  to  be  altered  oligodase,  while  tsohermakite  (q.  v.)  is  identical 
with  albite. 

Feroubonitb,  Min.  p.  524.— Composition  disoossed,  Hermann^  J.  pr.  Ch.,  ovii,  129, 1869. 
TyriUy  bragite,  anaL,  BammeUberg^  Pogg.,  d.,  208,  1878. 

Ferritb.  a  name  proposed  by  Vagdaang  (ZS.  G.  C^,  xxiv.,  p.  529, 1872)  for  the  amor- 
phous oxide  of  iron  (hydrous),  which  in  red  or  yellow  intrtides  plays  an  important  part  in 
many  rocks,  and  whose  composition  is  as  yet  undetermined. 

Fbrroilmbnitx  (columbite),  Hermann^  J.  pr.  Gh.,  IL,  ii,  118. 

Ferrotungsten.    See  Tahmtte. 

FiBROFERRiTB,  Miu.  p.  656.— Atsoama,  anaL,  Domeyko,  4th  Append.  Min.  Chili,  p.  7, 
1874. 

FiBROLiTB,  Min.  p.  878. — ^Delaware  Co.,  Penn.,  analyses,  associated  with  corundum. 
Gmik,  Am.  PhiL  See.  Philad.,  xiii,  880, 1878. 

FiCHTELiTE,  Min.  p.  785.— Found  in  peat  near  Sobedau,  Krejd,  Ber.  Bdhm.  Ges.,  1878 

Discovered  uk  a  log  of  Pinus  Australia,  Alabama,  MaUety  Am.  J.  Sd.,  IH,  It.,  419. 

FiOBTTB,  Min.  p.n99.— AnaL,  Chem.  News,  xxviiL,  273. 

Fluocbritb,  Min.  p.  126.— Broddbo,  oiyst,  NordemikiSUL  (Efv.  Ak.  Stockholm,  xxviL 
560, 1870. 

Fluorite,  Min.  p.  128. — Ckiloring  matter  microsoopioal^  inv«stigated«  Bull .  Soo.  Imp 
Moflc.,  xl.,  228. 
Urals,  cryst  description,  Kok$6har<tw^  Min.  Bnad.,  t.,  197. 
Artifldal,  SeheereTy  J.  pr.  Ch.,  IL,  vii,  68. 
Mflnsterthal,  ciyst,  Klooke,  Jahrb.  Min.,  1874,  781. 
Saxon  localities,  Frmtd^  Min.  Lex.  f&r  Raohsen,  p.  109. 
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392  A.  Foreiite,  «.  Bath,  Pogg.,  diL,  p.  81,  1874.  Cookeite,  AMardi,  Min.  Tonni 
n.,  p.  236 ;  BoU.  Com.  GeoL  d'ltalia,  1874,  806. 

Orthoxhombio.  In  ciyBtalliiie  orasts  on  tommaline,  or  lining  cavitieB.  OxjBtels  to} 
minute,  prismatio  in  habit,  witih  planes  ft-i,  »-i,  0  and  1.  Angles  obtained  (approxiinate) 
0 A 1  =  132*',  t-iAl  =  121**.  Form  resembling  stilbite,  with  which  it  seems  to  be  iaoiiuv- 
phous.  Cleavage  parallel  to  »-i,  distinct ;  lustre  on  this  face,  pearly.  6.  =  2*406l  Cobx 
white. 

Analysis  1.  v.  Bath,  1.  o.  2.  Bechi,  Kin.  Toso.,  IL,  236.  8.  Polld  and  Gapaoci,  BoQ. 
Com.  Oeol.  Ital.,  1874,  811. 

§i  %1  ftn.         Ca         iSg         tfa         Ita  ]Be  ft 

1.  i    49-96       27-40       6.47        040       1-88       0.77       15.07  =  100.45 

2.  44-60        86-00        1"02        6-50        0-02        283        0-72        0-71  918=  100-08 
8.          44-60       88-00        102       6-60       0-20       8-88       0-72        0*71  «.00  =  100-08 

For  his  analysis  y.  Bath  dednoes  the  formula  fl^a,,  3Ca  B^  24Si  24ft.  Oxygen  ratio  fa 
ft:S:§i:  ]ft  =  l  :  6  :  12  :  6  (stUbite  =  1  :  8  :  12  :  6). 

B.  B.  Ebcpands  and  melts.  With  difficulty  decomposed  by  HCl,  eyen  after  ignition.  The 
water  goes  off  in  part  at  lOO^'-llO*'  C,  after  oontinued  heating  at  200"  the  minexal  losei 
5-5^  p.  c.  and  to  drive  off  the  whole  amount  present  (16 '06  p.  a  and  15.09  in  two  tEiab)  a 
strong  red  heat  was  required. 

Found  at  San  Piero  in  Campo,  Island  of  Elba,  in  cavities  in  the  gianite,  with  (oormahiie, 
lepidolite,  quartz,  feldspar.  It  occurs,  as  a  secondary  product,  along  witii  heulandite  and 
stilbite,  covering  these  minerals. 

A  mineral  from  the  same  locality,  with  the  foresite  of  v.  Bath,  associated  in  the  same  way, 
and  similar  in  physical  properties  (anal.  2),  was  referred  provisionally  by  Achiazdi  (L  c.)  to 
cookeite  (cuccheite),  althoagh  with  a  question  as  to  the  propriety  of  so  doing.  It  isli^ 
cookeite  {Brushy  Dana^s  Min.,  1868,  p.  489)  in  manner  of  occurrence,  but,  as  mentioned  \ff 
Achiardi,  has  a  very  different  chemical  composition.  (Could  a  confounding  of  the  relatin 
amounts  of  Si  and  £l  have  suggested  the  identity  of  the  Elba  mineral  with  cookeite,  viz. : 
&  85,  &  45  (cookeite),  Bi  45,  %1  86  (foresite).  PuUd  and  Capaod  first  suggeated  that  the 
species  was  new  in  an  article  entitled  '  Tin  Yiaggio  nell*  Arcipelago  Toscano,'  published  in  a 
Florence  newspaper  (1874). 

Fbakklinite,  Min  p.  152. — ^Found  at  Centerville,  aear  Pateraon,  N.  J.,  Am.  J.  Set..  XL. 
xlviii.,  138,  1869.     [This  observation  was  erroneous,  Brush.] 
Pseudomorph  after  caldte,  Leeds,  Am.  Chemist,  iv.,  4,  Oct,  1673. 

Fbeieslbbbnits.    See  Biaphobitb. 

30  A.  Frenzelite.— Selenwismuthglanz,  Gastitto,  Natnralesa  II.,  174,  1878,  Jahrb.  ICn., 
1874,  225 ;   Frened,  Jahrb.  Min.,  1874,  p.  679.     FrenzeUte,  DaruL 

Massive,  structure  fine-granular,  foliated  to  fibrous.  Orthorhombic  ?  In  minute,  needle- 
like crystals,  irregular,  strongly  striated  vertically.  Crystals  sometimes  single  imbedded  in 
galapcktite,  sometimes  grown  together,  forming  semi-compact  masses.  Cleavage  distinct 
parallel  to  i-i, 

H.  =2 (Castillo),  2*5-3  (Frenzel).  G.=5'15  (CastiUo),  625  (Frenzel).  Color  bluiiih-gnij. 
Streak,  gray,  grayish  black  shining.    Lustre  metallic.     Soft,  malleable. 

Analysis,  Frenzel  L  c. 

2418  67-88  6-60  =  9811 

This  corresponds  to  the  formula  Bis  Set,  where  some  of  the  Se  is  replaced  by  S,  or  more 
strictly  2Bi9  Sea  +  Bi^St.  A  partial  examination  on  a  very  small  quantity  gave  Rammelsbeig 
Bi=65*4,  Se=16'7.  He  suggests  the  presence  of  Zn,  which  is  not  confirmed  by  Frenzel 
B.  B.  fuses  on  charcoal  with  a  blue  flame,  giving  a  strong  odor  of  selenihm.  Witii  iodid  of 
potassium  gives  a  fine  red  coating,  even  without  the  addition  of  sulphur,  thus  proving  that 
it  is  already  present     Deoompos^  by  aqua  regia  on  slow  heating. 

Found  at  Guanajuato,  Mexico. 

Frenzel  has  given  tiie  first  complete  description  of  this  species,  in  fact  he  speaks  of  having 
been  aware  of  its  existence  for  some  years,  so  that  it  may  well  receive  his  name. 

GADOLmiTB,  Min.  p.  2I9S.—Bamnui»berg,  ZS.  G.  Qea.,  xxi.,  807, 1867.     See  Bndase. 
Crystalline  form  (=monoclinic),  optical  properties  and  ohem.  composition,  Dee  Cloijeaoit 
/Lnn.  Ch.  Phys.,  IV.,  xviii.,  305,  1869. 
Badauthal  Harz,  ozyst  desciiption,  «.  Bath,  Pogg.,  osliY.,  576, 1871. 
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Oahhitb,  Min.  pw  140.— FnnUin,  N.  J.,  deflcriptloii  and  analysis,  (Adam)  0.  J.  Bnuk^ 
▲m.  J.  ScL,  m.,i,  2a 

Galbmite,  Min.  p.  40.— Tiefen  glacier,  anal.,  «.  FeUenberg^  Jafaxb.  Min.,  1869»  878. 
Proyinoe  of  Lacca,  Italy,  oryst.,  AehiardUj  Boll.  Com.  Oeol  Ital.,  il,  160,  1871. 
Localities  in  Saxony,  Fremky  Min.  Lex.  Saohsen,  Jahrb.  Min.,  1874,  425. 
FodtiYe  and  negative  varietiea,  thermo-electricaUy,  JStefan,  Ber.  Ak.  Wien,  IL,  260,  1865; 
BcArauf  taid  Dana,  ibid.,  Ixix.,  155,  1874. 

Gzyst.  monograph,  Sadebeeky  ZS.  G.  Ges.,  xxvi,  617,  1874. 

Oabnet,  Min.  p.  265. — Spessartite,  czystallized,  Aschaff enbozg ;  maasive,  Pfitsch,  l^rzol, 
analyses,  v.  KobeU,  Ber.  Ak.  Miinohen,  1868,  292;  abnandite,  No.  Oarolina,  anaL,  Mune, 
ibid.,  p.  295,  1868. 

Oantoira,  valley  of  Lanzo,  BtrHver,  Atti  Aooad.  Sd  Torino,  iii.,  129, 1867-8. 

From  lava  of  the  Herchenberg,  Bnrgbrohl,  Wolff,  Jahrb.  Min.,  1868,  605. 

Granatfilx,  Zermatt,  anaL, «.  FeUenb&rg,  Jahrb.  Min.,  1868,  745. 

Jordan smfihl,  Silesia,  colorless  variety,  oryst  (f^-t),  anal.,  Webskpy  ZS.  G.  Ges.,  zxL,  758, 
1869. 

Fragard,  white vazieiy,  resembling  quartz,  anaL,  Nordenskiold,  (Efv.  Ak.  Stockholm, 
xxvii.,  665,  1870. 

Elba,  cryst,  anal.,  «.  Bath,  ZS.  G.  Ges.,  xxu.,  638,  660,  1870. 

Mexico,  anal.,  Damour,  Ann.  Gh.  Phy&,  lY.,  xxiiL,  169,  1871. 

Toficany,  occurrence  described,  analyses,  Achiardi,  BoU.  Com.  GeoL  Ital.,  1871, 168. 

Altered  to  chlorite,  NiedewiedzH,  Tsch.  Min.  Mitth.,  1872,  162. 

Groflsolar,  Monzoni,  anaL,  Lemberg,  ZS.  G.  Gesw,  xxiv.,  249, 1872. 

From  eklogyte,  Eppenrenth,  etc.,  v.  Qmichten,  Jahrb.  Min.,  1874,  434 

Cryst.,  enumeration  of  all  occurring  planes  with  the  localities,  Bauer ^  ZS.  G.  Ges.,  xxvL, 
119,  1874. 

416  A.  Gkimierite,  Gamier,  Bull.  Soc.  G.,  II.,  xxiv.,  p.  448  (1867),  A,  Lhersidge^  J. 
Chem.  Soc.,  IL,  xii,  613,  July,  1874. 

Amorphous,  enclosed  between  thin  plates  of  silica,  which  has  filled  fissures  in  the  onginal 
materiaL     H.=2-5.     G.=2-27. 

Color  bright  apple- green.  Streak  pale  green.  Touch  not  unotuoua.  Adheres  to  the 
tongue. 

Analysis  (1.  c.)  LiveraLdge. 

§i  £l7e  JTl  ftg  Ca  ]& 

J  47-24  1-67  2401  21-66  tr  5-27        =        99*85 

LiTersidge  suggests  the  formula  (]i[g]Sri)io  §i«+8£[. 

In  tJie  closed  tube  gives  off  water,  becoming  gray  ;  with  borax  gives  a  nickel  bead.  On  im- 
mersion in  water  breaks  to  pieces  with  a  sharp  crackling  sound,  the  fragments  having  a 
conchoidal  fracture. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  New  Caledonia ;  asso- 
ciated with  chromic  iron  and  steatite. 

Ltversidge  calls  attention  to  the  relation  of  this  species  to  ali^ite,  and  suggests  at  the  same 
time  that  it  is  probably  a  result  of  decomposition  and  consequently  hardly  deserves  a  new 
name,  proposing,  however,  in  case  it  prove  to  exist  in  large  quantities,  the  name  from  the 
locality  (>.«.,  rwumeaite).  A  private  contribution  from  Mr.  W.  B.  Clarke  (from  whom  Mr. 
Liversidge  obtained  his  specimen)  states  that  the  mineral  was  discovered  by  Gamier  in  1865, 
and  sho^d  properly  receive  the  name  gamieriU,  especially  as  it  was  found  at  Mont  d^Or, 
before  the  town  of  Noumea  existed.  In  the  Bull.  Soa  G. ,  IL ,  xxiv. ,  448  ( 1867),  Gamier  in  an 
article  on  New  Caledonia  mentions  the  occurrence  of  a  hydrous  magnesian  silicate  (=gymnite) 
in  the  veins  of  the  serpentine,  and  adds  that  it  is  sometimes  colored  green  through  the  pre- 
sence of  a  silioate  of  nickel  (t.  e.,  the  so-called  gamierite  ?).  It  is  hence  probably  a  mixture. 
If  an  analysis  of  the  similar  material  by  Leibius  (Sydney  Herald,  Sept.  23, 1874)  is  correct  (^i 
48-90,  Mg  10-93,  Ni  646,  B  083,  Fe  +  il=1513,  fi=17-75),  it  would  imply  an  entire  want  of 
oonatanpy  of  composition. 

Gehlenite,  Min.  p.  370.— Orawitza,  anal.,  JtjLrumky,  Ber.  Chem.  Gex,  Berlin,  1873, 
1455  ;  V,  Zephar<rcidi,  Ber.  Ak.  Wien,  Ixix.,  26, 1874. 
Monzoni,  anaL,  Lemberg^  ZS.  G.  Ges.,  xxiv.,  p.  248, 1872. 

Geierite,  Min.  p.  77.— (=lollingite),  Wolfaoh,  Baden,  anaL,  FeUfrwn.  Fogg  ,  czzzfU., 
891,  1809.     See  also  Jahrb.  Mul,  1869,  815. 
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OjESTUIts,  '^Qn.  p.  471.— Webster,  Na  Gaiolma,  anal.,  Ihainbigkn.  Oh.  Nemi  m. 
870,1873.     '  *^  ,  ,  .^    ^ 

Gbtssritb.  Pbalitib  is  a  same  giyen  by  Dx.  Endlioh  to  a  yariety  of  gejaerite  (qpil) 
from  the  edliciona  depositB  of  the  Upper  Qeyeer  basin  of  Firehole  xiver.  An  ana^rmi  gsre 
him  Si  =  95-84,  £l  tr,  Fe  2*68,  HiCg,  Ga,  l^a,  Li,  tr.,  ign  1*50=10002.  The  specimflafaadft 
milk-white  oolor,  oiypto-dyBtallme  stractore,  aemi-Titreomi  aspect  G-.  =  2*40.  Anofeber 
kind  was  greenish-brown  to  greenish-white  in  color ;  amorphons :  tnntre  vitreoaa.  G^.=:S'061I 
It  contained  OS  p.  o.  water.  (Hayden'a  17.  a  GeoL  Survey,  6th  Amu  Bm>.)  Am.  J.  ad 
in.,  vi.,  66.  ^,  -^/ 

aEBSDORFFiTB,  Min.  p.  72.— Lemp£l&,  Finland,  Wiik.  Oefv.  Finak.  Yet.  800.,  ziiL,75. 
1870-71. 

^^lESECKiTB,  Min.  p.  479. — Oooorrenoe,  with  other  minexab,  in  Bxittony,  de  Lamr.  BnlL 
Joo.  G.,  IIL,  i,  166, 1874 

429  A.  OiLBEBTiTB,  Min.  p.  798. — Frensel  has  investigated  the  hitiberto  doabtfol  gil- 
bertite,  and  oondndes  that  it  is  reidly  a  good  species  belonging  to  ndca  gronp.  It  ooons  ti 
the  varions  tin  mines  of  the  Bn^biige  (Saxony  and  Bohemia),  Zionwald,  EhrenfziedeDS- 
dorf ,  etc. 

Frenzel  mentions  two  varieties :  The  first  (a)  is  of  a  greenish  to  yellowish-white  oolar ;  tnos- 
liuMnt.  H.  =  1.  G.  =  2-65-2*72.  It  oooors  massive,  with  a  dense  to  crystalline  stanictare, 
filling  all  the  cavities  between  the  cassiterite  and  wolframite.  The  seoond  variety  {b)  oocao 
in  spherical  or  stellate  forms,  and  also  in  groups  of  six-sided  tabular  crystals.  16  is,  more- 
over, found  pseudomorph  after  scheelite  foid  apatite.  H.  =  8.  G.  =2*83.  According  to 
Fischer  the  mineral  shows  itself  under  the  microscope  to  be  homogeneous.  Analyses  1.  and 
2.  of  variety  a;  1.  from  Ehrenfriedensdorf,  2.  from  Pobersban.  8.  yaaiety  d,  from  Ehzes 
friedeosdorf. 


Si 

£1 

te 

Ca 

ff, 

&a 

Sa 

Fl 

]& 

1. 

48-96 

80-96 

2*24 

0-26 

8-47 

1-66 

1-04 

8-83=  9^^ 

2. 

4810 

82-80 

8-80 

0-40 

1-12 

10-02 

0-81 

4-09  =  10014' 

8. 

48-10 

81-65 

810 

1-30 

1-83 

8-62 

2*14 

0-88 

8-62  =  100i54 

*  OoBtaixiB  alao  traoes  a<  maoganeae. 

The  water  is  given  off  only  at  an  elevated  temperature.  B.  B.,  fuses  in  fine  i^ien, 
ookmng  the  flame  slightly  red.     (Compare  analyses  of  maigarodite,  Wxl,  p.  SlOi) 

GiSMONDiTB,  Min.  p.  418.-  Found  near  Baumgarten,  east  of  Giessen,  Streng^  JahrK  Ifm., 
1870,  430 ;  cryst  description,  same,  -ibid.,  1874,  578. 

GLASBAcniTE,  Adam,  Tableau  Min.,  1869,  p.  52.— A  doubtful  selenid  of  lead  from  Gltf- 
bach,  analyzed  by  Kersten.    See  Zorgite,  Dana  Min.,  p.  43. 

Olanoespar,  Fogg.  Ann.,  cxlvii.,  p.  272.— Yom  Bath  has  investigated  this  mineral,  fint 
mentioned  by  v.  Dechen  in  his  (akognost.  Ftlhrer  in  das  Siebengeldrge,  pw  154,  Bonn,  1861. 
Occurs  in  small  prismatic  fragments  in  the  basalt  of  the  Siebengebii^.  Form  a  rhomlve 
prism  having  an  acute  angle  of  88^* ;  cleavage  distinct  with  pearly  lustre,  angle  on  prismstio 
face  =  134°  T    H.  between  ouartz  and  feldi^iar.    G.  =  3-160. 

Analysis  v.  Bath  (L  c)  on  0-7  gr. 

Si  Si  Fe  ftg  Ca 

86-7  57-9  4-4  0?  0-8=  100-5. 


^eaOf  are  due  to. impurities  (augite,  magnetite),  and  dedactiiig 
^Si,  or  that  of  qyanite,  from  which  it  differs  in  pdanfttio 


Part  of  the  GaO,  MgO,  and  Foaj 

these  we  obtain  the  formula 

angle  and  specific  gravity.     B.B.,  infusible. 

The  form  given  is  exactiy  that  of  andalusite  (Ja /=  88°  12'  andalusite,  =  88*  15'  giaaoe- 
spar),  and  the  specific  gravilj^  is  identical,  as  is  the  oompoeition  also.  In  deavage  it  aeeiu 
to  be  somewhat  different. 


Glaubbritb,  Min.  p.  627.— Belation  to  azinite«  Sohrauf.    See  Axinite. 

Westeregeln,  near  Stassfort,  cryst.,  new  forms,'  Zepharovich^  Ber.  Ak.  Wien,  Ixix.,  16, 1^^ 
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Glauoodot,  Wxl  p.  SOl-^AdaL,  relattoii  to  azsenqpyrite,  TB^ermdk^  Ber.  Ak.  Wien,  1t.« 
447  18C7. 

Hakansbo,  anal.,  «.  SdbeU,  Ber.  Ak.  Mtknohen,  1867,  276. 

Thenno-eleotriofil  properties,  orTstala  shown  to  be  positiye  intemaUy,  bat  having  an  ontez 
portion  (2  mm.  thidc)  which  is  negatlTe.  These  two  portions  also  show  considerable  yariatiOQ 
-n  specific  gravity.    G.  5-906  and  6-011.    £bArau/and  i>ana,  Ber.  Ak.  Wien,  Ixix.,  153, 1874 

GLAacoNiTB,  Min.  p.  462.— Bnssia,  analyses,  Knpifer,  Jahzesb.  Ohem.,  1871, 1307. 
AnYem,  anaL,  Jhnoaiquej  Soc  QeoL  Belg.,  Dea,  1874,  p.  3. 

Glaucoptritb,  Ssndberger,  J.  pr.  Oh.,  IL,  i.,  280.    Appendix  I.,  p.  6. 

Gmblerite,  Ifin.  p.  486.— Andreasbexg,  amt.i  S,  ChOhe  (Jahrb.  Nat.  Ges.  HannoTer, 
1871,  p.  520),  Jahrb.  Kin.,  1871,  752. 

Gold,  Miti.  p.  8. — Scotland,  oooorrenoe  described,  Lindioy^  Trans.  Edinburgh  G.  Soa,  L, 
105, 1868. 
In  Great  Britain,  D.  Forbes^  Phil.  Mag.,  iy.«  xxxvii.,  821, 1869. 
Vanooayer's  Is.,  and  west  AiEiica,  analyses,  Wibd^  JiJirb.  Min.,  1873,  244. 

GOthtte,  Min.  p.  169. — '^  Silidons  nodnlar  brown  hematite,^  from  the  oarboniferoof 
limestone  beds,  near  Gookstown.  Co.  TVrone,  Ireland,  Hofrdman^  B.  Geol.  Soc.  Dublin,  jQ., 
iii.,  150, 1873. 

Grammatitb,  see  nephrite. 

Gbaphitb,  ICn.  p.  24.— Behavior  on  behig  heated.  Boh,  Pogg.,  ozlyxii,  487, 187B. 
In  meteoric  irons,  Meunier,  Ann.  Gh.  Phys.,  IV.,  zvii.  46,  1869. 
Wythe  Co.,  Ya.,  anal.,  GokkmUh^  Amer.  Aa  Philad.,  1874,  p.  78. 

Greenockitb,  Min.  p.  59.— Gryst,  Kokgeharoto  (Bull  Ao.  Imp.  Bnsd.,  xr.,  819, 1870), 
Jahrb.  Min.,  1871,894. 

468  B.  arochaute,  Websky,  ZS.  G.  Ges.,  xxy.,  p.  395, 1878.  See  also  Bock,  Inang. 
Dissert.,  Breslau,  1868. 

Monoclinic  ?  In  small,  six-sided,  tabular  crystals,  rough  and  allowing  no  measurements, 
the  edges  being  rounded  off  by  irregular  planes.  Optically  biaxial,  angle  of  axes  about  20* 
to  SO*".  Double  refraction  weak,  probably  positiTe.  Cleavage  basal  ea^,  forming  thin  soft 
plates. 

Analysis,  Bock  (1.  c). 

A  %  ^e  %  & 

28-20  24-56  5-27  30-94  1215  =  10112. 

Oxygen  ratio  f  or  It :  S  :  Si :  &  =  4  :  8  :  4  :  3. 

Ocoars  mixed  with  a  chromio  spinel  (magnoohromite,  q.  v.),  also  in  cavities  crystallised, 
in  serpentine  at  Grochau,  south  of  Frankenstein,  in  Silesia. 

66  B.  Ouadalcazarite.  SchwefelselenqueckBilber,  CatMo  and  Burkhart^  Jahrb.  MhL, 
1866,  411.  Guadolcazite,  ^eZam,  Tableau  Min.,  p.  59.  Guadaloazarite,  Petersen^  Tsoher- 
mak'sMin.  Mitth.,  1872,  p.  69 ;  Bu/tkhart,  ibid«,  243. 

Massiye,  cryptocrystsJline.  H.  =2.  G.  =  7*15.  Lustre  greasy-metallic.  Color  deep 
black.     Streak  bluish-black  to  black. 

Composition  6Hg8  +  ZnS,  with  some  of  the  sulphur  replaoed  by  seleniuTn  and  the  lino  bf 
oadmium. 

Analysis,  Petersen  (1.  a) 

S  6e  Hig  Zn  Cd  Fe 

14-58  1-08  79-78  428  tr  trrr  90*62 

Pyr.  On  charooal  first  decrepitates,  giving  off  meronrial  fumes,  and  a  selenium  odor ;  on 
oontinned  Mowing  the  white  deposit  of  oxyd  of  zinc  and  also  a  distinct  cadmium  reaction. 
In  the  open  tube  deposits  a  sublimate,  gray  to  black,  of  H^,  8,  and  Se,  giving  off  sul- 
phurous add,  while  the  yellowish  oxyd  of  zinc  remaizu  behind.  Soluble  in  aqua  regia,  with 
the  separation  of  some  sulphur.  In  composition  it  is  not  very  unlike  cinnabar,  but  qulti 
different  in  physical  properties. 
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1.     }    85  89 

7-45 

878 

113 

31-45 

0-46 

2.     f    85-26 

7-58 

9-68 

0-32 

31-51 

0-61 
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Oocon  at  Gnadalcazar,  Mexioo,  with  ciniuibar,  qiuurtz  and  barite.  This  mineBd  tias  finrt 
mentioned  bj  Castillo  and  Burkhart  (I  c. ),  but  no  complete  description  was  giyeo.  (Dbbs 
Min.  p.  109.)  According  to  Castillo  it  crystallizes  in  rhombobedTons,  also  oceozs  fhnbedded. 
Lustre  metallic.  Color  lead-gray,  granular,  H.  =  8.  G.  =6*69-7-165.  The  qnalitathr* 
examination  gave  Castillo  essentially  the  same  results  as  those  since  obtained  l^  Petersen. 

Guano,  and  guano  minerals.     See  Appendix  I.,  p.  6. 

GUABINITB,  Min.  p.  383. — Shown  to  be  orthorhombio,  not  tetragonal  in  cEyafe.  form, 
e.  Lang^  Tsch.  Min.  Mitth.,  1871,  p.  81.  The  same  result  was  obtained  earlier  by  Gniaoaidi, 
nee  Brezina  in  Tsch.  Min.  Mittb.,  1874,  285. 

Gf  ICBBLITB,  «.  KobeUj  Ber.  Ak.  Milnchen,  March  5th,  1870.— Appendix  L,  p.  6. 

Gtpsum,  Min.  p.  637.— Loss  of  water  on  heating,  Eow^  PhiL  Mag.,  IV.,  xxxiz.,  379,  IBTQl 

Cryst  memoir,  Henenberg,  Min.  Not.,  x.,  30,  1871 ;  Jahrb.  Min..  1874,  831. 

Oryst.,  ^wrjT  (Senckenberg,  Ges^  viii,,  39),  Jahrb.  Min.,  1871,  881. 

Cryst,  twins,  Schrauf,  Ber.  Ak.  Wien,  Ixiii.,  157,  1871. 

Ciyst.,  new  forms  (^-i,  f-i),  Bredna^  Tsch.  Min.  Mitth.,  1872, 17. 

446  O.  Hallite,  Leedi^  Joum.  Frank.  Inst,  IH,  Ixii,  70.  /.  P.  Cooke^  Mem.  Am.  Aa 
Boston,  1874,  p.  59. 

Hexagonal  ?  Occurs  in  large  rough  six-sided  prisms  with  eusj  micaoeoos  cLeayage.  OokK 
In  some  yarieties  green,  in  others  yellow. 

G.  (yellow)  =  2  402,  (green)  =  2-398. 

Analyses  (1.  c.)  Munroe,  1.  green  var.,  2.  yellow. 

14-33  =  99-49 
14-78=  99-74  (Mntr) 

Oxygen  ratio  for  ft  :  fi  :  §i :  fi  =  2 :  1:3:  2 — the  two  varieties  are  identical. 

Erfoliates  somewhat  on  heating ;  decomposed  by  hydrochloric  add  after  ignition. 

A  foreign  mineral  is  interspersed  between  the  leaves  of  the  halUte,  in  spear-ahaped,  veiy 
narrow  forms,  and  lying  in  parallel  lines,  crossing  at  angles  of  60°  and  120°,  like  the  magne- 
tite in  the  Pennsbuiy  mica.  The  mass  of  this  interspersed  mineral  was  too  small  to  affect 
the  analysis  essentially. 

Found  at  East  Nottingham,  3  miles  south  of  Oxford,  Chester  Co.^Penn.,  in  nests  or 
pockets  in  the  serpentine  formation.    Named  from  Mr.  John  Hall,  of  Philadelphia. 

This  name  has  been  previously  used  as  a  synonym  of  aluminite,  Dana  Min.,  p.  658. 

Hallotsite,  Min.  p.  475.— Elba,  anal.,  Achiaidi,  Nuovo  Cimento,  II.,  iii.,  Feb.,  1870L 

Tuflfer,  anal.,  Bumpf,  Tsch.  Min.  Mitth.,  1874,  282. 

A  variety  of  halloysite  from  Maidanpek,  Serbia,  has  been  called  milanite  by  Tietse  (Jahrh. 
G.  Beichs,  1870,  588).  An  analysis  gave  Si  44-96,  M  (9e)  25*20,  ti  29*50  =  9966.  The 
amount  of  water  is  a  Uttle  large. 

Hamabtitb,  see  BattndsUe^  Appendix  L,  p.  7,  p.  8. 

Harmotomb,  Min.  p.  439. — Czyst.  memoir,  shown  to  be  monodinio,  Dm  CMsecm^  Ann. 
Ch.  Phys.,  rv.,  xiii,  417, 1868. 

Cryst.  ^Bammdsberg,  ZS.  S.  Ges.,  xx.,  589, 1868. 

Strontian,  Argyllshire,  of  unusual  form,  anaL  {Beyndlds)^  Soott^  Q.  J.  G.  Soa,  xxvii,  874, 
1871. 

Habtite,  Min.  p.  736.— Cryst.  (tridinic)  and  anaL,  Evfnjtf,  Ber.  Ak.  Wien,  Ix.,  91. 

Hatchettitb,  Min.  p.  781. — ^In  Silurian  of  Bohemia,  Barieky^  Ber.  Ges.  Bobm.,  1873 

hJL  10th. 

HAirnTiTB,  Min.  p.  332.— Marino,  near  Borne,  ciyst.,  JSmenberg^  Min.  Not.,  viii,  43, 1888 
Composition,  Kenngott,  J.  pr.  Ch.,  cvi,  368, 1869. 
In  basalts,  MoM,  Jahrb.  Min.,  1872,  77. 

Relation  to  nosite  (nosean)  and  lapis  lAsiili«  Vogelsang.  y«n.  Med.  Ak.  Amateidam,  IL 
Ttt.,  161,  1878. 
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603  B.  Hdbronite,  v.  KobeU,  Ber.  Ak.  M&adhen,  1872,  284. 

The  monUbragiU  of  Des  Gloueanx  (G.  B.,  Izziii,  806, 1247)  was  annoimoed  in  Api>endix 
I.  ^  p.  11,  to  be  identical  with  ambljgonite,  the  statement  being  founded  npon  the  results  of 
analyses  by  Pisani  (C.  B.,  Ixziii.,  1479)  and  y.  Eobell  (Ber.  Ak.  Miinohen,  Feb.  8, 1872) ;  it  is 
moreover  confirmed  by  a  subsequent  analysis  by  Bammelsberg  (Ber.  Ghem.  Ges.  Berlin,  1872). 
I>e8  Gloizeauz,  however,  has  investigated  the  matter  further  (  G.  B.,  Ixxv.,  114  ;  Ixxvi,  819, 
1 873).  He  has  found  that,  while  the  original  moutebrasite  is  identical  with  amblygonite,  the 
znineral  from  Hebron,  Me. ,  differs  from  the  latter  in  optical  character  (amblygonite,  Saxony 
p  >  V ;  hebronite,  Maine,  u  >^),  and  in  having  a  third  cleavage  surface  inclined  upon  the  other 
two  (making  105  together  as  in  amblygonite)  at  an  angle  of  ISS^-lSd**  and  89*^.  They  differ 
somewhat  moreover  in  chemical  composition  (see  below).  Des  Gloizeaux  has  also  identified 
a  mineral  agreeing  with  that  from  Hebron  at  Montebras,  and  upon  this  ground  he  proposes 
1>o  transfer  the  name  montebrasite  to  this.  V.  Kobell  (L  c. ),  on  the  otiier  hand,  considexB 
such  a  course  as  likely  to  lead  to  great  confusion,  and  proposes,  wisely  as  it  seems,  to  let  tiie 
name  montebrasite  drop  entirely,  and  to  call  the  Hebron  mineral,  if  it  be  a  distinct  spedes, 
liebTcnUe,    In  this  proposal  he  is  supported  by  Bammelsberg,  ZS.  G.  (Jes.,  zxv.,  69,  1873. 

Analyses  of  hebronite:   1.  G.  =  301  ;•  2.  G.  =  3-029,  Pisani,  0.  R,  Ixxv.,  79,  1872 ;  8. 
von  Kobell  (1.  c),  G.  =  8*06 ;  4.  amblygonite,  Bammelsbeig,  Ber.  Ghem.  Ges.  Berlin,  1872, 78. 
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Hebron, 

5-22 

46-65 

8600 

9-75 

4-20  =  101-82  Pisani. 

2. 

Montebras, 

8-80 

47  15 

36-90 

9-84 

4-75  -  102-44  PJRSTii. 

8. 

Auburn,  Me., 

6-50 

4900 

8700 

7-87 

1-06 

_4'50  =  103-43  V.  Kobell. 

4. 

Penig, 

9-44 

4800 

86-26 

6-68 

8-29 

fe0-43  =  104-10  Bamm. 

As  wiU  be  seen  by  comparison  with  analysis  4.  of  normal  amblygonite,  the  hebronite  differs 
in  containing  less  fluorine  and  soda,  while  it  has  about  4  p.  c.  of  water.  The  true  nature 
of  the  mineral,  even  if  it  be  a  good  species,  camiot  be  regarded  as  satisfactorily  settied,  as 
Bammelsberg  remarks. 

Helyetan,  Min.  p.  801. — Simmlar  has  obtained  for  helvetan  the  following  analysis : 
Si  6707.  XI 13-05,  ]5'e  4-43,  Ca  2-38,  ftg  2-18,  t  737,  JTa  1  -69,  fl  1  85  =  10002.  He  calls  it 
a  feldspar  with  the  habit  of  a  mica,  Jahrb.  Min.,  1868,  348. 

Hbltits,  Win,  p.  264 — Gryst.  and  description,  Kokaeharow^  Mizu  BussL,  v.,  820. 

Hematite,  Min.  p.  140. — ^In  the  Pemisbury  mica  (=  magnetite,  q.  v.),  Bom^  PogfiT-i 
cxxxviii.,  190. 

Keswick,  Gumbcrland,  Elba,  oryst.  description,  Hesamberg^  Min.  Not.,  viii.,  83,  41 ;  ix., 
62,  1870. 

Traversella,  cryst.  memoir,  Struver,  Atti  Aocad.  Sci.  Torino,  vii.,  377,  1872. 

Peculiar  striation,  due  to  twining,  Batter,  ZS.  G.  Ges.,  xxvi.,  186,  1874. 

Henryite,  Endllch,  Engineering  and  Mining  Journal,  Aug.  29,  1874. 

Tetragonal  (?).  in  octahedrons,  also  massive.  Cleavage  lateral  perfect,  basal  less  so. 
H.  =  2-2 '5.  Color  brass-yellow.  Lustre  bright.  Gomposition  (no  analysis  published^ 
SPbTe  4-  FeTe.     Locality,  Bed  Gloud  mine,  Colorado. 

Dr.  Genth  asserts  that  Henryite  **  is  undoubtedly  nothing  but  an  altaite  with  an  admix- 
ture of  pyrite."    See  Schirmerite. 

HB881TB,  Min.  p.  50. — Galifomia,  anal,  Genth,  Am.  J.  Sd.,  IL,  xlv.,  311. 
Colorado,  BQhman,  Am.  J.  ScL,  HI.,  viii,  27,  1874;  anaL,  QerUh.  Am.  Phil.  8oa  Philad., 
xiv.,  226,  1874. 

Hebctkite,  Min.  p.  148. — ^Analysis  of  a  magnesia-iron  spinel,  WoUe^Am.  J.  Scl,  IL, 
xlviiL,  850,  1868. 

HBRScnELiTB,  Min.  pw  437. — ^Victoria,  anaL  and  description  of  ozystals,  Uhich,  Contnb 
Min.  Victoria,  p.  26,  1870.    See  Seebachite. 

218.  Heterogenite,  Frenzd,  Joum.  filr  prakt  Gh.,  II.,  v.,  p.  404,  1872. 
Amorphous,  massive  in  globular,  renif orm  masses,  witii  littie  lustre.    H.  3.    G.  3  44 
Ckdor  black,  bladdsh  to  red£sh-brown ;  streak  dark-brown. 
Analysis  (after  deduction  of  foreign  constituents,  Cu,  Bi,  etc). 

Co  O  It 

}  72  5-96  2188  =  90-Sl 
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2g  AFTBHDIX  n. 

OompoBition  Co  2€o+6fi,  it  being  <k  pxodnot  of  the  decompo8itio&  of  nnaltifee  (Spc» 
kobalt). 

Pyr.  In  matrass  gives  water.  B.  B.  foses  with  difflonlly  on  the  edges,  ooloKing  the  flaB« 
green  ;  after  ignition  it  is  weak  magnetia  Gives  a  oobalt  Teaetlon  wi&  the  flnzea.  Sobifals 
in  dilute  hydrochloric  add,  with  eTolntion  of  chlorine,  leaving  a  reeidne. 

Oocors  sparsely  with  oalcite  and  pharmaoolite  in  oobalt  and  nibkel  veins  at  Schneebog. 

Hbulanditb,  Min.  p.  444.— Ocmipoaition  disooased,  Banmebberg,  ZS.  a.  Gea,  xxl,S3, 
1868. 
LnnddonsfjoU,  Sweden,  anal.,  IgekMm,  Jahrb.  Min.,  1871,  861. 

HiBiNGBRiTB,  Min.  p.  489.— Qap Mine,  Penn.,  anal,  T,  D.  Band,  Proc.  Aa  Ffailad.,  199, 
804. 

Cornwall,  analyses  (differing  somewhat  from  previona  zesaltB),  Ghure^^  J.  Ch.  Soa,  VL 
viii.,  8. 

81  A.  Horbachite,  Knop,  Jahrb.  Min. ,  1878, 523.  In  dystalline  maases,  showing  aa  impO' 
feet  cleavage  direction  witn  a  brighter  metallic  lustre  than  on  the  ordinary  fracture  surf aoes. 
H.  4*6.  G.  4*43.  Color  resemblmg  pyrrhotite  but  darker,  pinohbeok-brown  to  eteel-gxaj. 
Streak  black. 

Analysis  on  pore  material  (as  proved  by  the  mioxosoope),  1.  Wagnor  (L  o.),  2.  KaTnmeWiffg 
(0.=4-7),  Pogg.,  CMd.,  p.  861. 
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41-96 
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99-81 

2. 

40-03 

65-96 

8-86 

^z 

90 -86 

Analysis  1.  gives  FeeNiaSiB  or  4FeSa  +  NiS9.  It  is  daimed  hy  Enop  to  be  the  firrt  &■ 
oovery  of  a  sesquisulphid  in  nature,  though  the  analysis  by  Rammelsbeq^  ahows  that  there  a 
a  very  considerable  variation  in  composition. 

Decomposed  rather  easily  under  the  influence  of  air  and  water,  forming  iroii  and  mM 
vitriol.  Occurs  with  ohaloopyrite  in  irregular  masses  in  the  serpentiniied  gneiae  at  Hocbacb 
in  the  Black  Forest. 

HOBNBLBNDB.     See  Amfhibolb. 

HoRTONOLiTB,  Bnuh,  Am.  J.  Sci,  II.,  zlviil,  17.    Appendix  L,  p.  7. 

HowLiTE,  Min.  p.  69a— From  Nova  Scotia,  ^010,  FhiL  Mag.,  IV.,  zzxvii.,  870, 1869; 
■    ,278,1870. 


HObneritb,  Min.  p.  608. — Relation  to  wolframite,  Des  Oloiseauz,  Ann.  Ch.  Fhyai,  IT., 
six.,  175, 1870 ;  Oroth  and  Arzruni,  Pogg.,  cxliz.,  235, 1878. 

HuMiTB,  Min.  p.  868. — ^Vesuvins,  complete  cryst  memoir,  showing  the  relation  of  tba 
three  types,  with  many  figures,  v.  Bothy  Pogg. ,  E^.  Bd.  v.,  321,  1871 ;  diemical  investigatioa 
with  several  analyses,  e.  BatKy  ibid..  Erg.  Bd.  vi,  885,  1873 ;  oxlvii,  246.  See  aJao  chon- 
drodite. 

Htalitb,  Min.  p.  199. — Associated  with  oorundum,  No.  Carolina,  GerUh.  Am.  PhiL  Soa, 
Philad.,  xiii,  873,  1878. 
Pseudomorph  after  apatite,  aragonite  at  Waltsoh,  JMicty,  Ber.  Bohm,  C^esL,  1873,  64. 65. 

Hyalophanb,  Min.  p.  346.— Composition^  Kmnffott,  Jahrb.  Nat  Ges.  ZOzidi,  1809,  373L 

HTALOsroERiTB,  Miu  p.  256.— Sasbaoh,  Kaiserstuhlgebirge,  Boi&nbusch^  Jahzb.  Mhu, 
1872,  49,  et  seq. 

Hydrabgyllitb,  Min.  p.  177.— Chester  Co.,  Penn.,  anaL,  Hermann,  J.  pr.  Oh.,  ori..  68, 
72,  1869. 

Htdrarotbitb.    See  JUobdobitb. 

Hydrocnprite.  Genth  has  given  the  name  hydrooupnte  to  a  new  minecal  foniid  at  Ukb 
wall,  Lebanon  Co.,  Penn.    He  gives  the  following  deaoitiptioii  (prir.  oontrib.) : 

Amorphous,  orange-yellow  to  orange-red ;  forms  very  thin  ooatings,  aometimea  n^(4ikS| 
:qxm  magnetite ;  aaii. 
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On  heating  loses  wfttor  atfd  bebcmiee  bUusk ;  oontains  water  and  oapronB  (ndl&  A  siii&oient 
quantity  for  analysiB  oonld  not  be  obtained,  but  its  oompoaition  is  probably  ^Ift.  Beddea 
tiie  amorphous  ooatings,  the  eaprite  yariety,  ohaloatrichite^  from  Cornwall,  sometimea 
assumes  an  orange-yellow  color,  so  that  on  the  same  pieoe  acionlar  crystals  of  a  fine  orimson 
oolor  can  be  seen  gradually  changing  to  an  orange-yellow.  It  is  therefore  Yexy  probaUs 
that  the  orange  crystals  are  paeudomorphs  of  hydroouprite  after  cuprite. 

634  A.  Hydrooyanite.  Idrooiano,  BoaeMy  Note  Mineralogiohe,  L,  p.  26, 1878;  extract 
from  Atti  Accad.  Sci  Napoli,  t.,  1870. 

Orthorhombia  Observed  planes,  »-{,  f-S,  /,  2-i,  1-1,  1-),  1,  i :  a  (yert.)  ibzc  —  0*7068 
0-5650  :  1  or  1-7691  :  1  :  1-4104.  Fundamental  angles,  /a/=  \2V  4':  « A 1-1  =  128'  83' 
#-«  A 1  =  114*  26' ;  « Ai  =  108*  2'. 

Color  pale  green,  brownish  or  ydlowish,  also  sky-blue.    Translucent. 

An  analysis  (1.  c.)  gave  Ou 49-47,  5 50*80,  loas  0*40  =  10000,  whioh  oonesponds  to  the 
formula  Ou§. 

Completely  soluble  in  water.  Effloresces  very  readily  in  contact  with  the  air.  When  pre- 
served in  the  matrix  untouched  the  crystals  wUl  remam  two  or  three  days  without  sensible 
alteration,  but  upon  being  detached,  or  even  touched^  they  change  color  almost  immediately. 
In  the  alteration  the  crystals  first  show  a  blue  color,  then  split  to  pieces  slowly,  and  sepaj»,te 
into  minute  granules,  which  seem  to  be  crystals,  thoogh  too  small  to  allow  of  their  form 
being  determined.  Tite  cause  of  the  efflorescence  in  this  case  is  the  absorption  of  the  water 
from  the  atmosphere,  not  the  loss  of  water,  as  is  generally  true.  The  change  when  complete 
results  in  the  production  of  chalcanthite  (Cu§  +  7£[). 

In  the  prismatic  zone  the  crystals  show  no  immediate  relation  to  allied  sulphates  \  the  angles 
of  the  brachydomea,  however,  agree  quite  doeely,  1-i  A 1-1  =  77°  6',  hydrocyanite ;  75*  52', 
oelestite ;  75^  85',  anglesite ;  74*  84',  barite. 

Found  by  Scaochi  at  Vesuvius,  having  been  produced  by  sublimation  at  the  time  of  the 
eruption  of  October,  1868.  The  name  is  derived  from  the  09»p,  water ^  k^os,  aeure  Hue; 
an  unfortunate  name,  suggesting  a  hf^dirous  mineral  and  one  relating  to  oyanite.  See  also 
Dolerophanite. 

Htdbohalttb.  Adam,  Tableau  Min. ,  1869,  p.  69.  A  hydrous  ohlorid  of  sodium,  described 
1^  mtscherlioh,  Hansmann  Min.,  p.  1459, 1847. 

Htdbomagkesitb,  Min.  p.  707.->Kraubat,  Steiermark,  cocyst  and  anaL,  Tsehermak^ 
Tsch.  Min.  Mitth.,  1871,  118. 

HTDBOFinLiTB.  Adam,  Tableau  Min.,  1869,  p.  69.  Chlorid  of  calcium.  Hausmana 
Min.,  p.  1460,  1847. 

Hydbozincitb,  Min  p.  711. — Auronza,  Lombardy,  anal.,  Oosta^  Atti  Accad.  Sci  Torino, 
Ti,  189, 1870-71. 

442  B.  Hygrophllite,  Laspeyrei,  Tsch.  Min.  Mitth.,  1878,  p.  147. 

Oiyptocrystalline.  Occurring  in  scales ;  double-refracting.  H.  2-2*5.  G.  2*670.  C<^ox 
greenish-gray  to  yellowish-gray,  in  consequence  of  the  presence  of  minute  pores,  properly 
transparent.  Often  contains  minute  cubes  of  pyrite.  Lustre  and  feel  greasy.  Streak 
greenish-white. 

Analysis,  Laspejres  (L  &*) 

Si  £1  t'e  Ca  ftg  &  ^a  fi      * 

f    48-42       88-06       8-96       115        1  72        5*67       1*86       902  =  102-67 

It  belongs  to  the  pinite  group.  Oxygen  rauo  f  or  IS :  S  :  Si  :  £[  =  (approximately)  1:5: 
9:8. 

B.  B.  Fuses  rather  easUy  to  a  idiite  enamel,  whioh,  with  cobalt  solution,  takes  a  blue 
cmlor.  Very  hygioaoopia  In  water  falls  to  pieoaa  gradnaHy  like  olay.  BoJable  in  hydro* 
ohiorio  add. 

OocuiB  in  large  irregular  maasee  distributed  in  a  sandstone,  or  sQicionB  eongtomenite  la 
the  neighborhood  of  Halle  an  der  Saale. 

Hyperstubnb,  Min.  p.  209.— Cryst.  form,  v.  Long,  Pogg.,  cxxxix.,  819, 1870. 
Iridescence  and  diohroiiim,  £bmann,  Jahrb.  Min.,  1869,  868,  582 :  1871,  501. 
Mt.  Dore,  Auvexgne,  eryst.,  Des  Cloiseauxy  ZS.  G.  Oea.,  xxy.,  566 ;  v.  Eath^  Fogg.,  oUL 
97. 
Bee  also  AnMifiUgitey  Appendix  L,  p.  1. 
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30  AFPBHDIZ  H. 

Htpoohlobits,  Min.  pl  fM.—FrenMd,  Jahrb.  Min.,  1879,  515. 

Htpottphitb  (Breithaapt,  aneDglazu),  Kin.  p.  18.— AnalysU  hj  Fmael,  Jabili  JGi. 
1874,  677. 

IDOCRABE,  MizL  p.  276.— See  yssuviANrrB. 

Ilmbnitb,  Min.  p.  148.— See  Mbnaccakitb. 

Ilbemannitb,  ffdf&r,  Jahrb.  Mm.,  1871,  566.— Appendix  L,  p.  7. 

ILYAITB,  Min.  p.  296.— Elba,  Gzyst.,  v.  Bath,  ZS.  G.  Get.,  zxiL,  710,  1870;  AjAShA 
NuoYO  Gimento,  II..  iiL,  Feb.,  1870. 
(Lieyrite),  oomposition,  BommM>erg,  ZS.  G.  Gea,  zzii,  897,  187a 
NasBan,  Gryst,  «.  Bath,  Pogg.,  Big.,  v.,  424,  1871. 

loLiTB,  Min.  p.  299.— (coardierite),  Bamsbezg,  Sweden,  anal.,  IgMrSm.  Jahxb.  Mm.,  1871 
S60. 
Laaoher  See,  oiyst.,  o.  Bath,  Pogg.,  olii.,  40, 1870. 

IBOK,  Min.  p.  1.6.— Native  iron  has  been  found  at  Gamp  Greeik,  Montana,  in  small  angniB 
fragments  (laigeet  i  inch  in  length)  slightly  covered  with  nut.  It  showed  on  etching  ni 
Widmannstkdtean  figures,  but  developed  a  finely  grannlar  straotore.  OodUB  in  the  bed  rod 
of  the  gold  placers,  covered  by  six  feet  of  gravd ;  associated  with  native  lead,  (q.  v.),  &m<^ 
Am.  PhiL  Soc.  PhW.,  zi,  448, 1873. 

Giystalline  stractore  of  meteoric  iron,  Tich&rmak,  Ber.  Ak.  Wien,  Izx.,  Nor.,  1874. 

laocLASTTB,  Bandberger,  J.  pr.  Gh.,  n.,  ii,  125.— Appendix  L,  p.  7. 

I80PTBB,  Min  p.  892. — A  mixture,  containing  more  or  less  opal,  Mtukdifne  and  FUglA^  I 
Gh.  Sea,  n.,  X.,  1049,  1872. 

ITAOOLUMTTB,  Min.  p.  195.— Gh.  News,  xxii.  111,  266,  1870. 

Iyiotitb,  Band,  Proc.  Acad.  Philad.,  1868, 142.— Appendix  I,  p.  7. 

JA0OB8ITB,  Datnour,  G.  R.,  box.,  168.    Appendix  L.  p.  8. 

Jalfaite,  Min.  p.  89.— Tres  Pontas,  anal.,  Bertrand,  Ann.  d.  Ifines,  YIL,  L,  413, 19A 

Jamesonite,  Min.  p.  90.— Sierra  de  Famatina,  Argentine  Bepablic,  aaaL,  Siewrt,  TtA. 
Bfin.  Mltth.,  1873,  247. 

Jbffbbisitb,  Min.  p.  494.— No.  Garolina,  with  oonmdnm,  analyses,  Genth,  Am.  Phil.  Soti 
Philad.,  xiii.,  392,  1873. 

West  Chester,  Penn.,  stndy  of  optical  character,  Oooke^  Mem.  Am.  Ac.  Boston,  1874.  44. 

GuLaAGEEiTB  ia  a  variety  of  jeiferisite  described  by  J.  P.  Cooke  (Mem.  Am.  Ac.  Boetoo. 
1874,  p.  48).  It  veiy  closely  resembles  the  jefferisite  from  West  Ghester,  Pa.,  tiiongh  tbi 
color  is  much  lighter,  and  it  is  somewhat  more  friable :  the  optical  properties  are  the  aanie. 

Three  analyses  gave  the  following  results : 
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Oxygen  ratio  for  ft  :  S  :  Si :  IfT  =  2  :  1  : 1  : 1.    G.  =  2*225.    These  resolts  agree  cMf 
vith  analyses  by  Genth  (L  a)  of  the  same  mineraL 
From  the  Gulsagee  Mine,  near  Franklin,  Macon  Go.,  N.  Garolina. 
See  also  Vermiculite. 

Jeffbrsonitb,  Min  p.  215.— Franklin,  N.  J.,  anaL,  Piaani,  G.  R,  IxxtI,  287, 1873. 

Jbtfooritb,  Min.  p.  47  {Syepoante,  bad  orthogr.,  A»m).— This  mineral  has  beeninrestz' 
giited  by  W.  A.  Boss  with  the  following  results,  previous  examinations  having  been  made, 
Aooording  to  him,  upon  mixtures  :  Occurs  in  small  czystalline  beads,  isometric  (MiOer),  ahoi^ 
log  the  cube,  octahedron,  and  pyritohedron.    Golor  sIlTer-white.     Streak  bhiebladc av 
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i-metallio,  not  magnetio.  Blowpipe  analysis  gaye  88-2  and  82*5  p.  o.  oobalt,  witb 
oTidenoes  of  the  presence  of  arsenio  and  antimony.  Roes  gives  the  following  as  a  probabU 
gaess  at  the  oompoeition :  cobalt  82,  antimony  7,  arsenio  6,  sulphur  6  =  100. 

Occurs  in  a  dark  gray  sand,  consisting  of  one-tenth  pyrrhotite,  considerable  quartz,  somt 
ohaloopyrite,  etc.  ]^m  tiie  copper  mines  of  Khetree,  Jeypoor,  province  of  Bajpootana, 
India.    Proo.  Boy.  Soa,  xxi,  292,  1878. 

JoBDAKiTB,  Min.  p.  88.— Gryst,  new  forms,  v,  Bath,  Fogg.,  vi,  863,  1878. 

Binnenthal,  analyses  (As«  Pb4  St),  8ipo<x,  Tsch.  Hid.  Mitth.,  1878,  29,  181. 

Nagyag,  czyst.,  description  and  anaL,  Twhermak^  Ludwig^  Tsch.  Hin.  Ifitth.,  1878, 216, 

JULIAKITB,  WeMp,  ZS.  O.  Ges.,  1871,  486.— Appendix  L,  p.  a 

KAcnTB,  Min.  p.  642.— See  Piobombbttb. 

Kalkuranitb.    See  AurinnTB. 

Kaloszite.    See  Stnobkitb. 

Kamaoitb.    See  Chahabttb. 

Kaolik,  Min.  p.  478.— GhiH,  analyses,  Domeyko  2nd  App.  Hin.  Ohm,  p.  49,  1867. 

A  related  mineral,  anal.,  from  the  porphyry  of  Stein,  UUik,  Tsch,  Hin.  Hitth.,  1878, 197. 

Composition,  anal,  Sehloemng^  0.  R.,  Izxiz.,  478,  1874. 

KARSTBHira,  Hin.  p.  621.— LQneburg,  cryst.,  Hiller,  Phil  Hag.,  IV.,  xlvtt,  124, 1874. 

Kbbolitb.    See  Obbolttb. 

447  A.  Eenite,  Gmth^  Amer.  PhiL  See.  Philad.,  ziii,  p.  896, 1878. 
In  fine  scales,  presenting  no  definite  shape  nnder  the  microscope.    Very  soft     G.  =  2*808 
(Chatard).     Color  pale  greenish-yellow,  with  tint  of  brown ;  lostre  pearly. 
Analysis  (L  c),  Chatard  (material  shown  by  microscopic  examination  to  be  pore). 

Si  il  Pe  i'e  ^i,Co  Ag  ign. 

}    88-29  11-41  1-96  082  025  26l6  21-25  =  9987 

The  oxygen  ratio  for  ft  :  S  :  Si :  d  =  6*4  :  8  :  10*3  :  9*5  or  6  :  8  :  10  :  10,  which  would 


The  oxygen  ratio  for  B  :  S 
give  2(8fl,ft)  +  (fi,Si)  +  10  fl. 


Exfoliates  npon  heating,  but  not  to  sach  an  extent  as  jefferisite.  B.B.  fuses  to  a  whits 
enameL  Decomposed  by  HCl  with  separation  of  silica  in  pearly  scales.  Found  as  an 
apparent  result  of  the  alteration  of  chlorite  at  the  oomndnm  locality,  Colsagee  Hine,  neaz 
Franklin,  Haoon  Co.,  No.  Carolina.    Named  from  Prol  Kerr,  State  Geologist 

KiBSEBiTE,  Hin.  p.  641.— Hallstadt,  anal,  Wienr,  Yerh.  Ged.  Beicha,  1871,  8,  p.  180; 
anaL,  and  cryst.  description^  Tsehermaky  Ber.  Ak.  Wien,  bail,  815,  1871. 

495  A.  merulfine,  v.  Eobell,  Jonm.  pr.  Ch.,  II.,  vii.,  p.  272,  1878. 
Hassive,  deavage  imperfect  in  two  direotioxis,  approximately  90'.     H.  4-6.     G.  8'lQii 
Tranalnoent  in  fine  splinters.    Color  pale  red.    Lnstre  greasy.    Fracture  uneven. 
Analysis  (1.  c.j,  after  deduction  of  SiOi  (1*50  p.  a)  and  AlgOs  +  FoiOs  (5*40  p.  o.). 

Mg  Ca  ]!fa  Fl  1^ 

40-86  6-96  1-28  528  4662  =  100 

Formula,  2  ftgaP  +  CidFl,  where  some  lime  is  replaced  l^  soda.    Stands  near  wagneiito, 
tmt  differs  in  the  large  percentage  of  Fl  and  almost  entire  absence  of  lime. 
Occurs  at  Bamle,  Norway. 

Klafbotholitb,  Jahrb.  Hin.,  1868,  415.— Appendix  L,  p.  a 

Knebelitb,  Ifin.  p.  260.— Sweden,  Igebtfihn,  B.  u.  H.  Zeit,  ttjt  ,  91,  870;  zzx.,  149, 
1871. 

KocHBLiTB,  Webtky,  ZS.  G.  Ges.,  xx.,  250, 1868.— Appendix  I.,  p.  8. 

KdHLBBiTB.    Adam,  Tableau  Hin.,  1869,  p.  71.— Synonym  of  onof  rite,  Dana  Hin.,  p.  56. 
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KoKflCHABOPFtTBi  Min.  p.  349.— (?)  No.  OaroUzia,  with  oonmdiim,  anaL,  6«ctili,  Am.  m 
800.  Philad.,  xiii,  878, 1873. 

KOLLOFHAK.    SandbeigoT,  J.  pr.  Ch.,  II.,  il,  120.— Appendix  L,  pi  0. 

10  A.  Kongsbergito,  Pisani,  G.  B.,  Ixxr.,  p.  1274,  1872. 

An  amalgam  of  nlver  and  mercuiy  oooarring  with  arquerite  (analysia  L  o.  A^.  86-8»  Hf 
8 '7)  atKongsbeig,  Norwaj.    Analyses  (L  o.)    I.  crystalline;  2.  dyslaJa. 


Ag 

Hg 

1.  f 

95-26 

4-74 

2.    i 

94-94 

5  00 

These  gi?6  tha  formnla  AgisHg  (Ag  95-10,  Hg  490).  Pisani  soggests  the  poasSbifiiy 
that  the  oooonenoe  may  be  aocidentaJ,  bat  if  not  so,  and  if  found  at  other  looalitiea,  be  lag- 
gests  the  name  KongsbergUe. 

471  A.  Koppite,  Knap,  Jahrb.  Min.,  1875,  67  (ZS.  G.  Ges.,  xxiii,  656,  1871). 

Occurs  with  apatite  and  magnof  errite  in  a  granular  limestone  near  Schelii^geii,  KaiMt 

stuhlgebirge,  BadezL     dolor  brown.     Transparent  

Analyses,  1.  Bromeia  (quoted  by  Enop  from  Handworterb.  d.  Ghemie,  YL«  708).    & 

Enop  (L  c.) 

Cb      So  ¥h    Co  $e      Mn       Ca       ]{[g      It      jfa      Fl       d 

1.6203    1-48    10-81  448    1-43    1480    158    2-37   116    1-60  =  101  » 

2.61-90   Ce  1010 (l)i,t»)  1-80    0*40    1600    4-23   752 

Each  of  the  determinationa  of  Khop  waa  made  on  a  aeparate  qnantitj  of  the  miaetaL 
Bammelsbeig  obtained  Cb  62*46,  Oe  6*69,  La,t>i  8*00.  Knop  writee  the  formnla  5ft  2Cb> 
neglecting  a  small  amount  of  fluozine.  This  ynwAw^l  haa  been  hitherto  called  pjrzochl»e, 
but  Knop  separates  it  from  that  speoiea  on  tiie  ground  that  it  oontaina  no  titanio  acid  and 
little  or  no  fluorine.    Named  in  honor  of  Prof.  Kopp,  of  Heidelbezg. 

490  A.  Koraxfveite,  F.  Badomirtski,  G.  B.,  IzxviiL,  p.  764,  1874.  A  name  ptopoaed  pco> 
Tisionally  for  a  phosphate  of  cerium  containing  fluorine  near  monazite.  It  occurs  in  aUiiti 
with  gadolinite,  hjelmite,  and  beryl  at  Korarf et  near  Fahlun,  Sweden  (there  called  monazite^ 

In  imperfect  crystals,  or  crystalline  masses  often  yezy  large ;  one  cleavage  perfect.  DoubU 
refracting  {Dee  Gioixeaux).  G.  4*08.  Golor  yellow  pasaing  into  brown.  Fraotave  TitzaoDS, 
translucent     Streak  grayish-yellow. 

AnalysiB  (L  a)  made  upon  impure  material,  and  oonaequently  needing  confirmation, 

CeLalH  Ca  Mg  Pe  PI  1^  fl 

67-40  1-24  tr  0-32  4-85  27-88  tr    =r     100-69 

B.  B.,  infusible.  Partially  attadked  by  HGl  with  evolution  of  GL  Gompletely  deoompoaed 
by  sulphuric  add  and  bisulphate  of  potash. 

KoTBCHXTHBiTB,  Min.  p.  497.— BeUtion  to  iaSiamarmiUf  eta,  cl  LmseMmberg^  BulL  Soa 
Imp.  St.  Pet,  ziii,  84, 1860. 

BIryokonite.   See  Gbtooonite. 

Labbaoobitb,  Min.  p.  841.— Bxamlnation  of  the  caaae  of  the  irideaoenoe,  VoffAaag^ 
Arch.  N6erland,  iil,  82,  1868. 

Exhaustive  ciyst.  and  microsoopio  investigation  l^  Bohrauf.  in  which  he  ahowa  the  pre- 
sence of  inclosed  crystals  of  augite,  hematite,  and  magnetite  (with  picotitety.  He  also 
describes  two  varieties  of  micsoacopic  indoanres  to  the  presence  of  whidi  the  odor  ia  dae ; 
the  first  he  calla  mioboplakitb.  They  farm  reataogalar  tabular  crystala  (a  a  a  =  9(h,  a  * 
aeoondaiy  plane =158|*-153**)  and  lie  in  a  position  perpendioolar  to  that  of  the  augite  needlee. 
By  transmitted  light  tiuty  are  grayish-yellow  to  brownish,  by  reflected  light  reddish-gieen  to 
green  and  blue  (the  colors  of  thin  media).  Schrauf  saya  that  in  most  of  their  propertiee 
they  agree  with  magnetite,  though  their  apparent  inaolubility  is  against  that  idea.  The 
second  kind  of  indoeures  he  calls  migbophti<litb,  they  form  fadiaSnot  crystaUine  aoalei^ 
and  lie  patalld  to  the  direction  of  the  augite  crystals ;  they  are  from  "OS  to  *1  mm.  in  lengtit, 
nd  "02  to  -04  in  breadth;  their  true  nature  is  doubtful    Ber.  Ak.  Wien,  Iz.,  Deo.,  188K. 
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Labrador,  analyaes  of  two  Taxieties;  viotot  (with  11*14  p.  o.  Oa)  and  white  (with  9  4  p.  & 
&),  Oudemanru,  J.  pr.  Ch.  cyi.,  56,  1869. 

Nai6dal,  analjBes,  v,  Bath,  Pogg. ,  erxzvi.,  424 *  ozzxriil,  171 ;  Tschmnak,  ibid.,  oxxxviiL, 
162:  Bammdsbergy  ibid.,  ctttIt  ,  178;  ibid.,  ozii.,  174. 

Waterville,   N.  Hampshire,   analyses,  E,  &  Dana,  Am.  J.  SoL,  m.,  ill,  48,  1872. 

Greenland,  anal.,  Janof)Bky,  Ber.  Chem.  Ges.  Berlin,  1878,  1454. 

Yerespatak,  ciyst.,  anaL,  and  deeoription  of  prodaoti  of  deoompoaitioii,  Tickermaky  Tach. 
Hin.  Mitth.,  1874,  269.     See  also  Feldgpa/r, 

Lajcpadite,  Mm.  p.  181.— (Kupfermanganen),  Ohili,  anaL,  FrmtAy  Jahrb.  Min.,  1878, 
801. 

Lakabkite,  Mm.  p.  628.— Analyses,  Ma%kdyn€9si(i  FUgM,  giving  the  formnJa  ^b3+^ 
with  no  water  and  no  carbonic  add,  J.  Ch.  Soa,  IL,  xiL,  108. 

Piaani  has  analyzed  1.  from  Scotland  and  finds,  aa  above,  no  carbonie  aoid,  except  aa  due 
to  impuritgr,  he  gives  the  formula  ^VS ;  he  adds  the  results  of  an  optical  examination,  G.  B., 
Ixzvi,  114:  JannetUz,  ib.,  p.  1420,  1878. 

Oorrected  angles  given  by  Schrauf,  Tsch.  Min.  Mitth.,  1873, 187. 

LAHaiTB,  Min.  p.  665.— AnaL,  Ma$kdyru  and  Flight^  Ber.  Oh.  Oea.  Bedin,  1870,  984 

Lapib  Lazuli,  Mm.  p.  881.-p(laanxBtein),  *^a  mixture  of  granular  caldte,  pazalogite 
(=ekebergite)  and  an  isometric,  nltramarine  mineral,  which  is  generally  bine,  or  videt 
■ometimea  also  colorless,  and  in  the  last  caae  asanmea  a  blue  color  on  heating,"— thor- 
oagh  mioroacopic  examination  and  diacoaaion  of  relation  to  hanynite  and  noeite  (noaean), 
VoffdMng,  Vera.  Med.  K.  Akad.  Amaterdam,  IL,  vii,  161, 1878.  The  aame  matter  haa  been 
previously  investigated  by  Fischer  ^Krit.  Mikr.  Stad.,  1869,  p.  40). 

Laxtmontitb,  Min.  p.  899.— Gryst.  description,  Ki^ueharaWy  Min.  BnaaL,  v.,  156. 
AnaL,  «.  FeOenberg,  Jahrb.  Min.,  1869,  373. 

Bt.  Bartholomew,  anaL  (NcrdiMm).  Ak.  H.  Stockhohn,  IX.,  No  12,  Kor.,  1870  (Clave, 
OeoL  W.  India  la.,  p.  80,  1870). 

Capordano  (=caporcianite),  anaL,  BecM,  Achiardiy  BolL  Oom.  GeoL,  ItaL,  1871, 189. 

Lauritb,  Min.  p.  74.— With  platinum  from  Oregon,  Wahier,  Am.  J.  SoL,  IL,  xlvUL, 
441,  1868. 

Layrofvitb,  Min.  p.  216. — Composition  and  description,  a  diopeide  colored  green  by  4*20 
p.  a  of  vanadate  of  lime,  Hertnann,  J.  pr.  Ch.,  11.,  i,  444;  Kokaoh.  Min.  BuaaL,  vi.,  206. 

LAZXAmriTB,  MrdenskiSld,  Pogg.,  cxxxviL,  209.— Appendix  I.,  p.  9. 

Lazulitb,  Min.  p.  572.— Yeanvius,  note,  v.  Eath,  Pogg.,  cxxxvilL,  491. 
No.  Carolina,  with  corundum,  Genth,  Am.  PhlL  Soc.  Philad.,  xHL,  404,  1878. 

Lead,  Min.  p.  17.— Native,  found  with  native  iron  (q.  v.)  in  the  bed  rook  of  the  gold 
placers,  covered  by  6  feet  of  gravel,  at  Camp  Cr.,  Montana.  Oocurs  in  irregular  and  rounded 
flattened  piecea,  from  the  size  of  a  pin  head  to  ^  inch ;  coated  with  maaaicot,  probably  alao 
by  cemssite ;  ahowa  crystalline  atructure.  The  aolution  contained  gold,  but  no  ailver,  Oenth, 
AxxL  PhiL  Soc  Philad.,  xL,  448,  1870. 

PflOcker  also  speaks  of  the  occurrence  of  native  lead  in  rounded  grains  at  many  localitiea^ 
8.  W.  of  Huancavelica  (Peru).  It  containa  little  ailver,  but  conaiderable  antimony,  Domevko 
8d  App.  Min.  Chili,  1871. 

LSADHILLITB,  Min.  p.  624.— Belation  to  auaannite  (q.  v.),  K&nngoU,  Jahrb.  Min.,  1868, 
819. 

Compoaition  diacuaaed,  relation  to  nuudU  (q.  v.),  Eintte,  Pogg.,  diL,  256. 

Anal.,  Bartrand,  BulL  Soc.  Ch.,  xix.,  67, 1873 ;  Latp^es,  Jahrb.  Min.,  1878,  292L 

Lbpidolitb,   Min.  p.  814.— Bulenlohe,  FiohtelgeUrge,  Bandb&rg&r,  Ber.  Ak.  MOndiA 

4871,  98. 

LBeLKTiTB,  Min.  p.  800.— Appendix  L,  p.  18. 

LBTTaoMXTB,  Min.  p.  666.— See  Ctahotbichitb. 

Leucauoitb,  Min.  p.  216.— Amity,  N.  T.,  anaL,  Leeii,  Am.  J  SoL,  IIL«  vL,  M,  !«». 
o 


Digitized  by  VjOOQ IC 


34  ippmDiz  n. 

LBUCBTBHHExam,  lOn.  p.  600L— Ghem.  oompoeition,  KennffoUj  Jalizh.  Jfo.,  18S,n 

LBUCrrs,  Uin.  p.  884.— Vioroioopio  strootaie,  Zirkd,  ZS.  G.  Ges.,  zx.,  97, 1868;  MA 
Min.,  1870,  809 ;  v.  LomiUx,  Jahrb.  Min.,  1872,  408. 

Contaiiis  rubidJiim  and  oaedom,  J,  L.  Smith,  Am.  J.  Sd.,  n.,  zHx.,  835,  1870. 

VesuTins,  anaL,  v.  Bath^  Pogg.,  cxlvii,  264;  enyeloped  in  «aTiidin>  ibid.,  Eig.  Bl,  «. 
381  and  198;  see  also  <6bao0Ai;  Atti  Aocad.  NMK>li,  t.,  March,  1870;  Sept.  14.  18fll 

VesayinB,  shown  bj  aocnrate  meaaurements,  aa  well  as  bj  the  preaenoe  of  stziatod  &b 
(due  to  twinhig),  to  be  tetragonal,  The  ordinary  dystala  show  the  planea  1,  4'S.  ihs  :•« 
and  /;  i'a  i  (=4*2 a 4-2) =183*  58' ;  a  (yertioal) =0*52687;  oompoaitioii  face  %-L  KimiaL 
e.  Bath,  Pogg.,  Brg.  Bd.,  tI.,  198,  1873  (or  Jahrb.  Min.,  1878,  118). 

Note  by  Soaeehi,  Boll.  Com.  Qeol.  ItaL,  1878, 188. 

LEUCOPHANmB,  Min.  p.  260.— Oryat,  NordentkBfld,  (Efr.  Ak.  Stoc&li.,  1870,  zrm.  S! 
Gxyst.,  Bertrand,  Ann.  d.  Mines,  VU,  iii,  24  Gryst,  y.  Lang,  Ttooh.  Mlii.  M^h^  lSn.| 
82. 

Leucoptbitb,  Min.  p.  77  (=ldllingite,  0ana)— and  lollingite,  anaL,  Pkiibnin,  Z^kanmsL 
•Lotos,  Jan.,  1870. 

In  ]>ana*8  Mineralogy,  1868,  the  names,  leaoopyrite  and  loQingito  poeTiousily  nasd  m^- 
iionyms,  were  given,  lenoopyrite  to  the  mineral  with  the  oompositiosi  FeAs,,  and  kiHiiipi 
to  the  compound  FetAsa  (sapposed  to  include  the  anenioal  pyrites  from  Tjolltng,  ast  os 
known  to  have  been  analyied).  It  appears,  howoTer,  that  alittie  eazUer,  ZepluwmeiL  iT«d. 
Min.  Oes.  St.  Pet,  H,  iiL,  1867)  had  found  the  Lolling  mineral  to  haTe  tbe  eompas::iit 
FcAbj,  and  henoe  proposed  for  it  the  name  IdUingite,  reserving  ShepttnTs  name,  lenBopsrsL 
for  the  FeaAs).  The  names  as  given  by  Zepharovioh  have  the  priority,  and  ahooid  be  reeeni. 
In  another  printinar  tiam  the  stereotype  plates  (6th  sub-edition)  of  Dana's  Min.  the  thtp 
will  be  made.  It  la  to  be  added,  however,  that  there  was  no  ^'  oonfonnding  of  the  bsbb" 
(Naumann,  Min.,  p.  611,  1874)  in  Dana's  Mineralogy. 


! 


Lbvtvitb,  Min.  p.  481.— Bichmond,  Viot,  oomp.,  Emnffott,  Jahr:  Kat.  Geai  Zoneh.  xd, 

182,  262,  1871. 

Lignite,  Min.  p.  765.— Peoton  Co.,  N.  8.,  anal,  and  description,  ILno^  FhiL  Mag.,  IT. 
nxvii,264. 

414  A.  Ltmbaohite,  Freniel,  Jahrb.  Min.,  1878,  780:  Min.  Lex.  Saohaetn,  p.  184. 
Massive.    G.  =  2-395.    Lustre  greasy.    Color  grayish  to  gxeeniah-white.     Not  hasd  » 
brittle.    Does  not  adhere  to  the  tongua 
Analyses,  Frenael  (La) 

§i  ^1  9e  ftg  a 

4142  22-09  23-67  12*47=    99  65 

42  08  10-66  1.46  25*61  12  84=10100 


Frenael  gives  the  formula  8J[g  2§1  4-  ^&i  -I-  31^.    Henoe  in  oxygen  ratio  it  i 

near  oerolite  (Kerolith),  from  which  speciea  Frenael  has  separated  it,  though,  aa  he  ^howK  tb* 
analyses  vary  much,     li  :  B  :  Si :  1^  =  1  :  1  :  3  : 1. 

Oocurs  at  Limbaoh,  filling  cavities  or  fiasures  in  serpentine. 

A  similar  mineral,  occurring  in  serpentine  at  Zoblita,  haa  been  called  ZABLmrne  by  Fna- 
•el  (Min.  Lex.  Sachsen,  p.  351).  Massive.  Color  light-yellow.  An  analyaia  gave  MeDiv 
Vl.  a  and  Jahrb.  Min.,  1878,  789),  ^14713,  Xl  257,  ^e  292,  Mg  36-13,  fl  11-50  =  100-35. 

LiMBiLiTB,  Min  p.  258.— Bosenbusch  thinks  that  the  limbilite  of  de  Saaaanre  cannot  be 
regarded  as  a  result  of  the  deoompodtion  of  chrysolite,  but  rather  of  the  glassy  matter  of 
nch  a  rock  as  has  been  called  by  him  limburgite,  Jahrb.  Min.,  1872,  169. 

LiMB-WAyKLLiTB,  Kotmann,  ZS.  G.  Gea.,  xxi.,  795, 1869.— Appendix  I.,  p.  9. 

LiMONiTB,  Min.  p.  172.— Paendomoiph  after  oemsaite,  Komnann^  ZS.  G.  Qea.,  zxi,  644, 

869. 

LiKABiTB,  Mm.  p  663.— Cumberland,  exhaustive  ciyst.  memoir,  vrith  maiqr  new  focnir 
Kokteliarow,  Min  Russl.,  v.,  206. 

Chili,  Domeyko  2d  App.  Min.  Chili,  p.  82,  1867:  Bertrand^  Ann.  d.  MmoL  Tn.,  L 
414,  1872. 

Beabanya,  otyst.  memoir,  aekta^f,  B^^r.  Ak.  Wien,  bdr.,  173  (1871) ;  Ixr.,  HI,  1871 
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IiFFHiOFHOBiTB,  Appendix  I.,  p.  9,—La»pei/re8^  Jahrb.  Min.,  178, 18^. 

29  A.  IiivlngBtcmita,  Mariano  Bareena,  Natnraleza,  ill,  85.  1874;  iii.,  p.  172,  1875, 
Am.  J.  Sci.,  in.,  viu.,  p.  145, 1874;  ix.,  p.  64,  1875. 

In  prisms,  and  colnnmar  groups  much  like  stibnite,  and  apparently  ifiomoTphonBw:th  it 
H.  =  2  (Bzeithaapt*B  scale).  G.  =  4*81.  Odor  bright  lead-gray.  Streak  red  (not  black  tm 
with  stibnite).    JbialysiB,  Baroena  (1.  o.) 

S  Sb  Hg  Fe 

2908  6812  1400  8*50  =  00-70 

Whence  the  atomic  ratio  for  the  snlphnr,  antimony,  merooiy  and  iron,  18*17 :  8*7  :  1*4  * 
12  =  (nearly)  15  :  7  : 1  :  1,  or  4SbS,  +  HgS  +  FeS*.  Fuses  at  the  first  touch  of  the  Wow- 
pipe  flame,  giving  off  white  fumes  in  abundance.  Not  sensibly  attacked  by  cold  nitric  add, 
but  dissolved  in  tiie  warm  add  with  a  white  residue. 

Occurs  at  Huitzuco,  State  of  Guerrero,  Mezioo,  in  a  matrix  of  carbonate  and  sulphate  of 
lime,  together  with  sulphur,  cinnabar,  stibnite  and  valentinite. 

L()LLiNorrB,  Min.  p.  76  (=  leucopyrite,  Dana).— Bdchenstein,  Silesia,  anaL  (containing 
gold),  Guttler,  Jahrb.  Min.,  1871,  81. 

Chailaroillo,  anal.,  Domeyko  8d  Append.  Min.  OhiU,  1871. 

Dobschau,  Hungaxy,  anaL,  NiedewtedM,  Tsoh.  Min.  Mitth.,  1872, 161. 

See  also  Leucopyrite. 

696  A.  Ludwigite,  (7.  Ttchermak,  Tsch.  Min.  Mltth.,  1874,  p.  59. 

In  finely  fibrous  masses,  the  fibres  generally  short  and  in  a  panOld  podtlon,  so  that  on  the 
fiesh  fracture  it  has  a  silky  lustre.  H.  =5.  G.  =  8  907-8  "951  (lighter  colored  variety), 
4  016  (dark-colored  variely).  Color  bladdah-green,  and  again  almost  perfectly  black  with 
a  tinge  of  violet.  Tough.  Streak  dark-green,  of  a  somewhat  lighter  color  than  the  mineonU 
itself.     In  microscopic  splinters  transparent,  with  a  greenish-brown  color. 

Analysis,  Ludwig  and  Sipocs,  La  1.  (mean  of  7  partial  analyses)  G.  =  8*951,  color  daric- 
gnen.    2.  G.  =  4  016,  black. 

B  ¥e  te  % 

1.  1609  89*92  12-46  81*69  =  10016* 

2.  1506  89*29  17*67  26  91=    98-98* 

*  Tnoes  oC  mangaaeBe. 

For  analysis  2.  Tschermak  gives  the  formula  2AgB  +  f^ePe,  which  corresponds  also  to 
analysis  1,  though  here  a  little  iSlg  takes  the  place  of  some  Fe. 

A  microscopic  examination  proved  the  absence  of  magnetite  in  the  material  analyzed, 
though  magnetite  and  alffo  sometimes  caldte  are  generally  intimately  associated  with  it. 

Heated  in  the  air  the  mineral  becomes  red ;  in  fine  splinters  fusible  with  difficulty  to  a 
black,  strongly  magnetic,  slag.  With  the  fluxes  gives  the  reaction  for  iron.  Dissolved 
dowly  by  cold  hydrochloric  add  when  in  the  state  of  a  fine  powder. 

Occurs  imbedded  in  a  crystalline  limestone,  with  iiregularly  situifted  beds  of  magnetite, 
at  Morawltza  in  the  Banat. 

According  to  F.  Berwerth  (Tsch.  Min.  Mitth.,  1874,  247)  ludwigite  occurs  altered  to 
Kmonite.  An  analysis  of  material,  having  a  brownish-red  color,  and  graduating  insensibly 
i^to  pure  ludwigite,  afforded  him;  Pe  75*84,  An  tr.,  Oa  0*09,  fig  6*80,  0  1*66,  Si  2*88, 
I  14  51,  B  0*08  =  101-02.  G.  =  8*41.  Besides  the  Umonite  (tf8'17  p.  c),  Berwerth  con- 
siders that  some  talc,  bmdte,  magnesite.  and  caldt«  are  also  here  present  as  mechanically 
mixed  impurities. 

LCkebubgitb,  Nollner,  Ber.  Ak.  Miinchen,  1870,  291.— Appendix  1,  p.  10. 

132.  liUSBonite,  Weisbneh,  Tsch.  Min.  Mitth.,  1874,  p.  257. 

Massive,  with  uneven  fracture,  with  but  little  tendency  to  deavage.  In  cavities  there  were 
also  observed  some  minute  czystals,  whose  form  could  not  to  be  distinguished.  H.  =:  8*5 
O.  =4*42.  Cdor  dork  reddish-sted  gray,  turning  violet  with  time.  Lustre  blnok  and 
metallic.    Streak  bhick.    Brittle. 


S  Sb  As  On  Fe 

8814  215  16*52  47*51  0.98  =  100*65 


Aaalysis,  Winkler,  L  c. 

S 
8814 

This  gives  substantially  On«AsS4  =  8  6uS  +  As«8t,  or  similaz  to  anaxgite 
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It  is  oloBel7  related  to  famatinite  (q.  y.)  and  Weisbaoh  sajB,  thoagli  wiHioiit  i 
reafon,  that  the  two  are  probaUj  iBomorphous,  while  it  foims  a  dimoiphona  gzoap  witi 
enargite.  The  sole  reaaon  for  8ei>aiatiixg  the  mineral  from  enargite  seems  to  be  ifai  sIziuiBie- 
less  character,  nearly  destitate  of  deaTage,  bat,  nnsapported  by  observatioEia  on  the  ajMr 
line  form,  this  cannot  be  regarded  as  oondnsiye. 

Occurs  in  the  copper  veins  of  llanoayan,  district  of  Lepanto,  Idaiid  Itoaoii  (Msiii!!). 
Associated  with  the  following  minerals,  named  in  the  order  of  their  depositiaD :  Qaazta,  pjole, 
rluzonite),  enargite,  quarts,  tetrahedrite,  baxite. 

447  B.  Maoonlte,  Genth,  Amer.  FhiL  Soa,  Philad.,  xiii,  390.  1873. 

In  irregular  scales,  resembling  a  yariely  of  jeflerisite.  Soft,  but  sligfatlj  liudsr  this 
kerrite.  G.  =  2*827  (Ohataxd).  Odor  dark  brown ;  Instre  pearly,  incJining  to  flnb-metdic 
Analysis,  1.  o .  Ohatard  and  Genth. 

Si  £1  9e  te      JTi^Oo       ttg       Li       l^Ta  &  ign. 

}    34-22      21-53       12-41       0-82       012       14-46      tr       0-51       5-70       11-85  =  1011? 

Oxygen  ratio,  ft:fi:Si:]9[=r8:6:8:5  nearly,  or  3&,  2Si  +  2  (S,  Si)  +  StL 
Exfoliates  largely  on  heating,  and  fuses  with  difficulty  to  a  brown  glass  ;  eamij  deoom 
posed  by  hydrochloric  aoid,  wiUi  separation  of  silica  in  scales. 

Oontains  numerous  fragments  of  oorondum,  and  some  mioroeoopic  zeddish-lirown  cacp^ 
which  may  be  sphene.  Found,  as  an  apparent  result  of  the  alteration  of  oUoxxte,  ik  tk 
oorondum  locality,  Oulsagee  Mine,  near  Franklin,  Macon  Co.,  No.  Carolina. 

MAomBBTTB,  Min.  p.  686.— TraTenella,  oiyst.,  StrH/ver.  Atti  Aiooad.  Sot.  Torino,  tL,  87i 
1871. 
Gieiner,  Tyrol,  note,  Zepharovich,  Ber.  Ak.  ^Hen,  Ixrii.,  750,  1868. 
From  the  Alps,  crystals  with  0,7,  i-2,  also  anal,  Bumif,  Tsch.  Min.  ICtth.,  1878,  261 
Var.  breunnerite,  anal.,  Leedi,  J.  Frank.  Inst.,  HI.,  Ix.,  63,  187a 

Maoketitib,  Min.  p.  149.— Crystals  from  Aohmatowsk,  with  plansB,  O,  1,  i,  84K,  V^ 
6-i  H.  ZS.  G.  Ges.,  xxi.,  489, 1869. 

Auerbaoh,  anal.,  containing  nickel,  Petersen^  J.  pr.  Ch.,  ovL,  441, 1860. 

Wolfaoh,  anal.,  Petersen^  Pogg.,  oxxxtl,  606, 1869. 

Traversella,  cryst,  StrHwr,  Atti  Aocad.  Sol  Torino,  vi.,  374,  1871. 

Brewster,  N.  Y..  peeudomorph  after  dolomite  and  chondrodite,  J,  2>.  Dcma^  Am.  J.  Scl« 
ra.,  via,  875,  1874. 

In  mica  from  Pennsbury.  reply  of  cT.  D.  Dana  and  G,  J.  Bnuh  to  a  note  \xj  Bose  (see  hemt- 
tite).  Am.  J.  Sci,  U.,  xlviii,  860,  1869  (Jahrb.  Min.,  1874,  611). 

Both  Zirkel  (Miczoecop.  BeschafF.  der  Min.,  1878,  p.  247)  and  Bosenbusch  (Phys.  d.  IExl, 
1873,  p.  218)  speak  of  the  mineral  in  the  mica  of  Pennsbury  as  being  hematite.  It  Is  diffi- 
cult, however,  to  see  how  this  view  can  be  reconciled  with  the  inves^gations  of  Brush  (L  c.X 
He  found  that  the  mineral  was  blackish  to  smoky-brown  in  color,  and  strongly  magnetio.  It 
had  moreover  a  blaokr  streak.  Upon  being  heated  to  redness  out  of  cental  of  tiie  air  it  re- 
tained its  color,  but  heated  with  aooess  to  the  air  it  became  red.  It  was  sometimes,  in  conse- 
quence of  alteration,  changed  to  a  bright  red  or  yellow  mineral  The  red  subatanoe  had  i 
red  streak,  the  yellow  substance  au  oohre-yellow  streak ;  the  last  became  red  when  heated. 
Prof.  Brush  oondudes  that  the  black  mineral  is  in  all  probability  magnetite,  the  red  minerd 
is  hematite  (arising  from  the  oxldalaon  of  the  original  magnetite),  axid  the  yeQow-odire  min- 
eral is  hydrated  sesquioxyd  of  iron,  due  to  hydration  as  weU  as  oxidation. 

189.  Magnochromite,  Bock,  Inaug.  Dissert.  Bredau,  1869.  TT^Miy,  ZS.  G.  Ges.,  xxr., 
894, 1873. 

A  variely  of  ohromite  from  Gkoohan,  Silesia,  containing  a  laige  amount  of  magnesia.  It 
has  been  previously  described  by  Breithaupt  (1832,  IIL,  p.  234 ;  1847,  HL ,  777),  aad  also  hj 
other  authors.  In  physical  characters  it  agrees  with  chromite,  exceiit  in  its  want  of  metallic: 
lustre  and  low  specific  gravity.  Accordmg  to  Breithaupt  G.  =  4  031-4 '110  (this,  V;  ^bskr 
suggests,  is  in  piut  acoounted  for  by  the  presence  of  impurities).  It  occut-k  in  lounde'] 
grains  embedded  in  a  green  gangue  from  which  it  cannot  be  entirely  separated.  This  gaagu:; 
nincral  is  considered  by  Websky  as  a  new  spedes,  and  using  an  analysis  of  it  (v.  grooliaiutej 
he  deducts  it  from  an  analysis  of  a  mixture  of  the  two,  made  by  Book,  and  obtains  the 
following  SM  the  oomposition  of  the  magnoohromite :  &  =  29*92,  &  =  40  "TS,  ^e  =  15*30, 
M^  -  14-00  =  100-00.  This  result  agrees  with  the  gcaieral  formula  ]Ct,fi  of  the  ws/toA  group, 
gi  ing  in  this  case  4  (£l,^),  (3  j'e,  5flg). 
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ICalachitb,  Mm.  p.  715. — ^Psendomoiph  after  ataoamite,  KoMhanw.  BoD.  Soo.  Imp  9t 
Pot,  XYiii,  186, 1872 ;  Tich^rmak,  Min.  Mitth.,  1873,  89. 

Maidoritb,  Vlrich, — ^Appendix  I.,  p.  10. 

HAMOAimifiTHSN.    See  Ardennitb. 

290  A.  Manganophyllita,  Igdstram,  Jahrb.  Min.,  1872,  296,  (Eenngott,  1878,  66). 
Hexagonal  ?    In  thin  plates,  like  other  micaa. 

Color  bronse  to  oopper-red.    Streak  pale  red.    In  thin  eoalea  tranrinoeiit  with  a  rose-red 
edor. 
AnalyiiB,  Igelatrom  (1.  o.) 

Si  £1  fe  Ha         Ca  ^g       £,fra       ign. 

88-50       11-00        8-78       21*40       8*20       15*01        5-61        1-60    =    100 

Kenngott  obeerveB  (L  c. )  that,  if  we  call  the  loss  "A  and  reckon  it  with  the  basea,  the  oxygen 
ratio  for  bases  to  silica  becomes  11*72 :  12  or  ft :  fi :  ^i=l:  8  : 4  nearly  {the  ratio  of  lepido^ 
melane) .     The  alkalies  appear  to  be  for  the  most  part  potash. 

B.  B.  gives  no  coating  on  charcoal ;  with  borax  or  soda  affords  a  strong  manganese  reao- 
tion.     Soluble  in  HCl  with  the  separation  of  silica  in  the  form  of  the  original  scales. 

Oooors  with  tephroite,  hydrotephroite,  hamartite,  magnetite,  caldte,  garnet,  etc.,  at  the 
manganese  mine  Pajsberg,  near  Filipstadt,  Sweden. 

Igelstrom  caUs  attention  to  the  fact  that  his  manganophyll  is  in  many  respects  similax  to 
the  imperfectly  described  (no  analysiB)  alozgite  of  Breithanpt  (Dana's  Min.  p.  764). 

Mabcasttb,  IDn.  p^  75.— ^Pseudomorph  after  bonmonite,  ohalcopyrite,  magnetito,  I>dU^ 
Tsch.  Min.  Mitth.,  1874,  87,  88. 

(WelBskapfererz)  Halsbruche,  near  Freiberg,  an  analysis  l^  Frenui  gare  xeenlts  agreeing 
with  the  formula  B3S9  (Cu=10*76  p.  a,  Fe-=40'47),  it  is  a  compound  between  marcasite  and 
ohalcopyrite,  and,  if  constant  in  oompositiion,  Frenzel  suggests  that  it  should  haye  a  distinctiYe 
name,  Jahrb.  Min.,  1878,  785. 

Mabcblike,  Min.  p.  163.— Examined  by  e.  KoMl^  J.  pr.  Gh.,  IL,  ill,  467. 

Maboabitb,  Min  p.  506. — No.  Carolina,  anaL,  J.  L.  Smith,  Am.  J.  SoL,  IIL,  tL,  184; 
analyses,  GenA,  Am.  Phil  Soc.,  Philad.,  xiii.,  899,  1873. 
Optical  character  investigated,  Ba^uer,  ZS.  G.  Gee.,  xxvi.,  180, 1874. 

Marlposite,  a  name  proposed  provisionally  by  Prof.  SilUman  for  an  anhydrous  silicate  con- 
taining as  bases,  according  to  tiie  blowpipe,  iron  (protoxide),  alumina,  chromium,  lime» 
magnesia  and  potai^,  with  traces  of  manganese  and  sulphuric  acid.  It  had  a  light  apple- 
green  color,  occurs  in  scales  and  associated  with  pyrite  in  a  gangue  of  dolomite  (ankerite) 
mingled  with  quartz :  frum  the  Mariposa  estate,  California.  (CaL  Acad.  Sd,  III.,  380, 1868). 
It  has  since  been  referred  provisionally  to  fuchsite  (Min.  p.  811,  anal.,  16),  though  its  iden- 
Utj  with  that  species  has  not  been  finally  determined.  It  is  the  constant  associate  of  the  ore 
through  the  l^uripoea  region,  and  in  consequence  of  its  paragenetioal  relations  deserves 
further  investigation. 

Mabmolitb,  Min.  p.  465.    See  SsBFBiYTmE. 

Mabtitb,  Min.  p.  142.— Brazil,  Botenbweh,  Jahrb.  lOn.,  1871,  78. 

309  A.    Bftaskelirnite,  Tschermak,  Ber.  Ak.  Wien,  Ixv.,  p.  122,  1872. 

Isometric ;  form  a  dutorted  cube.  In  grains  traxisparent,  colorleas,  with  milky  portions 
arising  from  alteration.  In  the  microsoopic  section  seen  to  have  a  rectangular  outline,  and 
shown  hy  optical  properties  to  be  iaometrio.  H.  =  about  6*5.  B.  B.,  fusible  with  difSculty 
to  a  transparent  glass.  Analysis,  mean  of  two  closely  agreeing  ani^yses  made  by  different 
mstiiods: 

m       .  XI       Fete      Ca       l^g      tfn       ft 

54*8        24-8       4-7       111        tr       4*9       1*2        =        101*0 

The  iron  comes  from  a  little  magnetite  present,  and  deducting  this  we  obtain :  Si  66*11^ 
Si 25-7,  Ca  11-6,  JS'a 61,  &  1*3  =  10000. 
The  oxygen  ratio  is  nearly  ft:S:gi  =  l  :8:6.or  that  of  labradorftet 
Occurs  in  the  meteorite  foom  Shexgotty,  near  Behar,  Indi*. 
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636  A.  Mtadtm,  Latpe^rm,  Jahrb.  Min.,  1879,  407,  608 ;  1878,  99S. 

Orthorhombic.    ICaasiTe,  oryBtaUine.    Cleavage  tabular,  perfect 

Optical  character*— acute  bisectrix  normal  to  the  cleavage  ^orfaoei  Donble-nftBetka 
Btrong,  character  negative.  Axial  angle  amalL  Apparent  angle  in  air  for  red  rays  19*  38* ; 
for  blue  22'  45' ;  for  white  20'*  61'.  H.  =  2-5-^.  G.  =  6*87  (leadhillite  6-26-6  44;  6*60, 
Sardinia,  Bertrand),  Colorleea.  Transparent  to  translacent.  Lnstre  adamantine  to  peady. 
Fractare  conchoidal  to  splintery.     Slightly  brittle. 

Analysis,  Laspeyres  and  Eichhom  (La) 

^  S  0  ft 

81*91  814  808  1-87=  10000 

Laspeyres  writes  the  formnla  6t*bS  +  9PbC  +  4]^b  +  6d,  making  it  e  hydro-anlpiio-ov* 
bonate  of  lead. 

Fuses  easily  in  the  flame  of  a  spirit  lamp,  forming  a  yellow  bead,  ciystalline  on  oooUng. 
On  charcoal  gives  a  lead  coating.  In  the  matrass  decrepitates,  expands  and  beoomea  white 
and  non-transparent,  giving  oif  water.     Insolnble  in  water.    Soluble  in  nitric  acid. 

Occurs  with  anglesite  aiKl  oerussite  in  galenite  at  the  KaUi-Oulzetta  mine  near  Igiesiai, 
Sardinia. 

Maxite  resembles  leadhillite  very  doeely  in  its  physical  charaoters,  espedaUy  in  its  optical 
proi>ertie8,  and  is  not  far  off  in  composition.  Bertrand,  on  this  account,  has  urged  tfai^  the 
maxite  is  probably  nothing  but  an  altered  leadhillite  (BulL  Soa  Chem.,  xix.,  17,  18TS), 
which  seems  not  improbabU. 

Meoababitb,  Min.  p.  604.— Morrochooo,  Peru,  anal.,  I^Heker,  Domeyko  8d  App.  to  Mm 
Chili,  1871. 

Hbionxtb,  Min.  p.  818.---ye0avins,  oiyst.,  Brmina^  Tsoh.  ICn.  Hltth.,  1872,  16. 

Mblagonitb,  Mm.  p  186.— Varieties  from  Chili  containing  Pe,  and  others  with  Co  and 
ICn.    Domeyko  2d  App.  Min.  ChiU,  p  14  et  aeq.,  1867;  4th  App,  p.  11, 1874. 

Mblanolanz.    See  Stephanite. 

Meerschaluminite,  Bats^  =  phderite,  which  see. 

Meltphai^itb,  Min.  p.  263.— (Melinophane)— Cfyst,  NordemkidH  CEfr.  Ak.  BtocUkoliB, 
1870,  xxvii,  666. 

MEL0P8ITE,  Min  p.  478.— Shown  by  Ocppekrdd&r  to  be  a  magneda-sUioato,  J.  pb  Ck., 
ov.,  126. 

Menaccanitb,  Min.  p.  148.— Titaniferons  sands  from  Chili,  Domeyko^  Ann.  d.  Mines,  YI., 
zvi.,  540.     See  also  Min.  ChiU,  2d  and  8d  App. :  Silva,  C.  R.,  Ixv.,  207. 
From  doleryte,  anal.,  Sandb&rger^  Ber.  Ak.  Miinohen,  1873,  146. 
Norway,  analysis,  «.  Oeriohten^  Ann.  Ch.  Pharm.,  cLxxi.,  205,  1874. 
Canada,  analyses,  Harrington,  Canada  GeoL  Suzv..  1874,  227. 

Mbnbghinitb,  Min.  p.  106.— Occurs  in  the  emery  near  Schwarzenberg,  Saxony,  analyai 
and  description,  Frened,  Pogg.,  cxli,  448. 

Mbsolitb,  Min.  p  430.— Iceland  and  StromoS,  analyses,  Sehmid,  Pogg.,  oxlii,  118L 
In  dolerytes  of  Bergonne,  analyses,  PUani,  C.  R.,  Ixxiii,  1447,  1871. 
In  basalts,  Stff'mhg,  Jahrb.  Min.,  1874,  575. 

METAcmNABABiTB,  MooTB,  Am.  J.  ScL,  Ill/lii.,  86.     Appendix  I.,  p,  10. 

Durand  thinks,  after  an  examination  of  some  good  ciystalB,  though  without  the  oppor- 
tunity of  making  measurements,  that  there  is  a  strong  presumption  in  favor  of  the  mineia] 
being  orthorhombic.  He  gives  two  figures,  which,  however,  look  much  like  a  combination  ai 
rthe  cube  and  octahedron,  •*.«.,  isometric,  as  before  suggested.  Proo.  CaL  Acad.,  iv.,  210, 
1872. 

226  A.  Meymaoite,  Oamot,  C.  B..  Ixxix.,  p.  689, 1874. 

A  hydrated  tungstic  add,  formed  fxom  the  alteration  of  scheelite,  which  Oamot  suggests, 
m^y  have  been  aooompUshed  by  means  ot  add  waters  arising  from  the  deoompodtioD  d 
pyxito. 
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Sometimes  yellow  or  greeniBh-yellow,  pteaermg  the  dystalline  stniotnire  and  dlea^ag*  oi 
■eheelite ;  sometimee  when  the  alteration  haa  been  more  oomplete,  the  mineral  is  miabli 
between  the  fingers,  and  has  a  yellow  or  brownish  oolor.    Lustre  resinons. 

Analyses  (L  o.)  1.  and  2.  on  friable  material,  oolor  yellow  to  brownish,  streak  solphnf 
yellow.    G.  =8*80.    8.  firm,  with  lamellar  straotoxe  and  yellowish  streak.    O.  =4*64. 

W  ta             l^e  Hn  Ca               ^  gangue 

71-85  100  6  00  0-75  3-60  12-93  450=   99-68 

74-25  105  610  065  4*65  11-75  1-85  =  100  80 

75-12  0-70  6  25  0-89  700  0'85  2*55=:   08-79 

Deducting  the  tnngstate  of  lime  and  hydrated  ozyd  of  iron,  which  he  regards  as  impuri- 
ties, Gamot  deduces  the  formula  W,  21^.  In  the  tube  gives  off  water.  On  charcoal  tnzni 
iDlack.  With  salt  of  phosphorus,  gives  in  the  O.  F.  a  yellow  bead,  nearly  oolorleas  on  oooling. 
In  B.  F.  a  bead  colored  violet  to  red  (iron  and  tungstic  add  together).  With  acids  gives  the 
zeaotion  of  tungstio  add  when  treated  in  the  usual  wav. 

Found  with  wolfram  and  scheelite  at  Meymao  (Ooneze),  France. 

HiOA,  Mm.  p.  801  et  seq.— MUben,  near  Petersthal,  anaL,  Ifsuier,  Jahrb.  ICin.,  1860,  849. 

In  Scotch  granites,  analyses,  Haughton.  PhiL  Mag.,  TV.,  xl.,  62,  1870. 

lu  granite  from  India,  anal.,  Omubj/,  Joum.  B.  QeoL  Soa  Dublin,  IL.  iii.,  26,  1871. 

With  penninite,  lepiddite,  etc.  (Yerwaohsungen),  /iMd,  Pogg.,  cxzzviii.,  177, 1869. 

Brewster,  N.  T.,  anaL,  Breidenbaugh,  Am.  J.  Soi,  HE.,  vi,  207,  1873. 

Manhattan  Is.,  New  York,  analyses,  SohweitBer^  Amer.  Gh.,  iv.,  448,  Jan.,  1874. 

Physical  and  optical  investigations,  Reusch  (Eomerprobe),  Pogg.,  cxxxvi,  180,  632;  Ber. 
Ak.  Berlin,  July,  1869,  630;  Max  Bauer,  Pogg.,  cxxxviii,  337,  1869 ;  ZS.  G.  Oes.,  zxvL, 
187,  1874;  Choke,  relation  to  the  vermiculites,  Mem.  Am.  Ac.  Boston,  1874,  85. 

MiCHABLsoKiTB,  Ifiu.  p.  289.— (Erdmauuite,  BUmutraikd^,  composition  and  deaoiiptloa 
IfardenskidUi,  (Bfv.  Ak.  Stockholm,  1870,  xxvil.,  365. 

MiCBOLiTB,  Min.  p.  513.— Shepazd  Am.  J.  Sd.,  IL,  L,  95, 1870. 

MiOBOLiTBa,  a  name  proposed  by  Vogelsang  (Phllosoph.  d.  GeoL,  1867,  p.  139)  and  sincd 
used  by  Zizkel  (Mikroecop.  Beschaff.  d.  Min.,  1873,  pp.  83,  88)  for  microscopic  crystals,  some- 
times belonging  to  known  spedes,  sometimes  of  indeterminate  nature,  but  often  observed  in 
Igneous  rocks.  The  meUiod  of  aggregation  of  these  microlites  is  sometimes  very  remark- 
able.    Trichite  and  bdonite  are  names  given  by  Zirkel  (L  a)  to  analogous  forma. 

Mikroplakite,  Mikzophyllite.    See  Labbadobitb. 

306  A.  Miorosommlte.— Soacchi,  Bend.  B.  Accad.  Napoli,  Oct.,  1872,  ZS.  G.  Ges., 
zziv.,  506.     Further  investigated  by  v.  Bath,  Pogg.,  Ann.  Brg.  Bd ,  vL,  p.  372,  1878. 

Occurs  in  extremely  minnte  hexagonal  crystals  ;  often  grouped  together.  Crystals  striated 
vertically,  occasionally  with  edges  truncated.  0  dulL  a  (vert.)  =  '347.  1 A  I=:11V  50' ;  1  : 
1  (over  i)=43*  40' ;  1 : 1  (adj.)  158'  84'  (angles  only  approximate). 

H.  6.    G.  2*60.     Transparent.    Colorless.    Analysis  (on  01  gr.  oonslBting  of  1500  ozyatals). 

Si  ^  Oa         &  ]^a        d         5 

830        290       11-2       11-6       8-7       91        17        =        104-2 

If  the  Na  bdozigs  to  the  01  the  excess  is  dimimshed  2  p.  c.    Oxygen  ratio  for  S :  di=8 : 4. 

B.  B.  fusible  with  difficulty.  Ko  loss  by  violent  ignition ;  in  hydrochloric  add  decomposed 
with  separation  of  gelatinous  silica.  Occurs  at  Vesuvius  in  ejected  masses,  and  formed  by 
sublimation  in  the  leucitic  lava.    It  is  dosely  related  to  sodalite. 

Bffilanite.    See  Hallotsttb. 

MiLABiTB,  Kenngotc,  Jahrb.  Min.  1870,  81. — ^Appendix  I.,  p.  10. 

Kenngott  suggests  that  milarite  may  be  identical  with  levynite  (but  see  below),  Jahr.  Nat. 
Ges.  Ziirich,  xvi.,  132,  1871. 

According  to  Frenzd  the  locality  is  Yal  Giuf  ,  GraubQnden,  flo<  Yal  MOar.  He  has  made  ac 
analysis  with  the  following  results:  1.  G.=2'59.  Analysia  2.  is  by  Finkener  (Eck,  Jahrb 
Min.,  3874,  62).    G.=2-5. 

§i         ^l  Ca         Ag  JTa        &a  lar 

1.  71-12       8-45        11-27       (7*61)      1-65- 10000    Ireniel. 

2.  7004      i:  62       1005       0-20         0-65       5-74       1*69=  99-99    Finkaott 
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The  water  ii  driTeaofP  only  at  ahigb  temperature ;  Freni^  regards  it  aabaisio,  and 
that  the  mineral  belongs  near  petaUte  (Jahrb.  Min.,  1878,  797). 
Oan  ike  ezoess  of  silica  be  due  to  impnrity  ? 

MUiLBBiTB,  Min.  p.  66.— AnaL,  Liebe,  Jahrb.  Min.,  1871,  848w 

MiLOBCHiTB,  Min.  p.  510.— May  be  a  mixtoze,  Kenngatt,  Jahr.  Nat  Gea.   Zfiiioh,  zni., 

MnoBTiTB,  Min.  p.  587.— Nador,  proTince  Oonstatine,  anaL,  FUnfoiot^  Z&,  G.  Ges^  znr. 
49,  1873. 


ICiriqnidlte,  Freniel,  Jahrb.  Min.,  1874,  p.  673  (1878, 1 

Bhombohednl,  a  (Yert)=8-868.  Planes  B  and  -^B,  Ba ^B=12S',  BAB=rzW  and  114>. 
Ozystals  Tezy  minate  and  henoe  meaaorements  on^  approximate.  Plane  S  often  hottefr 
tally  striated,  and  somewhat  carved  (ctyst.  desoript.  by  vom  Bath).  Also  maasiTS  in  im- 
bedded portions  having  a  yellowish  to  reddish-brown  color.  Color  of  aystals  blackidi-taRmtt, 
on  edges  red  by  transmitted  light  Streak  oohre-yellow.  Lustre  glasey.  Trandnoent  ts 
opaque.    Brittle. 

H.  =4.  Contains  l^b,  9e,  As,  P,  IS,  but  the  want  of  sufficient  quantity  of  pme  material 
prevented  an  analysis. 

B.  B. ,  fusible  to  a  globule,  coloring  the  ohazooal  yellow.  In  matrsss  gives  water,  and  with 
the  flaxes  reaote  for  iron.  The  presence  of  the  acids  is  less  easily  proved,  and  Freoal 
oondudes  that  it  is  probably  a  very  baaio  compound. 

Found  at  Schneebeig  wiUi  ohaloooito,  pyromorphite,  cuprite,  torfoemito,  et& 

MiSPicxEL,  Min.  p.  78.— See  A«8BN0PTBITB. 

MoNAZTTB,  Min.  p.  639.— {Tunecite),  Laaoher  See,  aryat.  desoriptioii,  «.  JSaik.  FiH. 
Erg.  Bd.,  v.,  413, 1871. 
Cryst.,  Heaenberg,  Jahrb.  Min.,  1874,  826. 
Produced  artiflciaUy,  Badomifukiy  C.  B.,  Ixxx.,  804, 1875. 
See  also  korarfveUe, 

MONIMOLITB,  Min.  p.  646.— Cryst.  note  (Scandinavia),  NcrdeiUkiSld^  (Bfv.  Ak.  Stock* 
holm,  xxvii,  550,  1870. 

MoNTEBRAfiiTJB,  Appendix  I.,  p.  10. — See  Hbbbonitb. 

MoNTiGBLLiTB,  Min.  p.  255.— Cryst  relation  to  chrysolite,  «.  BaUi^  Poggr.   Erg;  Bl, 

V. ,  434.     Altered  to  serpentine  and  fassalte,  Pesmeda  Alp,  Ber.  Ak.  Berlin,  1874,  737,  747 

MoNZONiTB,  V.  KobdLy  Ber.  Ak.  MUnohen,  May  6, 1871.— Appendix  1.,  p.  11. 

Myabotbitb.  Min.  p.  88.— Tres  Puntas,  analyses,  Dom^ko  2d  App.  Min.  Chili,  p.  40, 
1867. 

Mtblin,  Min.  p.  878.— AnaL,  identical  with  Camat  (Breithaupt),  Min.  p.  474:  F^muk 
J.  pr.  Ch.,  IL,  v.,  401, 1872. 

NABnxiTB,  Biomttrand,  (Bfv.  Ak.  Stockholm,  1868, 197.— Appendix  L,  p.  11. 
Nadobitb,  Fk^olot,  C.  B.,  IxxL,  287,  406.- Appendix  I.,  p.  11. 
NAHAquALiTB,  OhuTch,  J.  Ch.  See,  IL,  viii,  1.— Appendix  L,  p.  11. 

NANToquiTB.  Breithaupt  gives  the  following  description  of  this  mineral  (Nantokile) 
previoualy  announced  by  him,  B.  and  H.  Ztg.,  xxviL,  8,  see  Dana's  Min.  Afqsendix  I.,  pi  11. 
Isometric,  as  proved  by  the  cubic  cleavage,  though  no  crystels  were  observed.  Grannlsr, 
mansive.    H.  =  2-2 '5.     G.  =  8*930.    Color  white  to  colorless.    Lustre  adamantine. 

Analyses  give  the  formula  Cujd  or  Cui  =  64*11,  CI  =  85*89. 

On  charcoal  fuses,  coloring  the  flame  intense  asure  blue,  leavmg  a  coating  of  ozyd  oi 
silver,  and  a  white  coating  farther  from  the  assay ;  a  ductile  globule  of  copper  remains  oa 
khe  coal.  Easily  soluble  in  nitric  or  hycbrochloric  add,  as  also  in  ammonia.  Bapidly  deoom« 
posed  on  exposure  to  the  air.    Jahrb.  Min.,  1872,  814. 

This  mineral  was  first  described  by  Dr.  Sieveking,  see  Domeyko  2d  Append.  Min.  Chili, 
p.  51,  Feb.,  1873.    A  more  recent  analysis  (8d  App«nd.,  1871)  gave  OatOl  79*82,  Oot  12*91 
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mioL  81M^  96  0*05  =  95*88.  Domejko  mentioiui  that  the  ndneial  li  rmuxkMe  for  evolT- 
ing  in  the  mine  an  odor  of  ohlorine  whioh  incommodes  the  mineis.  Thia,  he  aajTa,  is  doe  to 
the  production  of  oaone,  which  accompanies  the  oxidation  of  the  OqiOL 

Natbolitb,  Min.  p.  426.-- Oompoaition  diaonsged,  SatrmeUberg,  Z8.  G.  Gei.,  xzL,  06, 

186«. 
Loch  Thorn,  Greenock,  anaL,  Young y  Chem.  News,  zxvlL,  66,  1878. 
Stempei,  anal  {KUppert)y  v.  Koenen,  Jahrb.  Hin.,  1875,  87. 

404  S.  Nefedieffite,  P.  Fudrmo^  (Yerh.  Uin.  Oea.  St  Peterabnxg,  IL.  Tii,  1872),  in 
Jahrb  Min.,  1878,  480. 

Amorphous,  very  simihir  to  lithomazge  (Steinmark).  H.  =  1*15.  G.  =  2*885.  Fraotnre 
conchoidal.  Oolor  white  to  rose-red.  Opaque,  on  fche  edges  translucent.  Feel  greaay. 
Several  analyses  (not  quoted  in  Jahrb.  Wjl)  gave  very  discordant  reanlta,  but  their  mean 
agrees  most  doeely  with  the  formula  H«MgAlt8i«0iT,  although  Pnairewal^  prefers,  on  aoconnt 
of  its  simplicitiy,  the  formula  HfJigAlsSlAOie*  though  it  agrees  even  less  well  with  the  anal- 
yses. Scarcely  soluble  in  acids.  In  water  0*2  p.  a  dissolYes^the  solution  giying  an  alkaline 
reaction ;  over  Buli»hurio  acid  11*80  p.  a  H9O  is  given  oil  (in  22  days),  which  it  again  absorba 
on  exposure  to  the  air.  At  250**  0.  it  loses  19*18  p.  a  H|0,  and  4*78  p.  a  more  when  heated 
to  the  melting  point 

Neolitb,  Min.  p.  406. — Freibexg,  a  mineral  of  similar  character,  FrenaeL  Jahrb.  Hln., 
1874,676. 

Nbfhblitb,  Min.  p.  827. — As  a  microBoopio  constituent  of  rocks,  Zirkely  Jahrb.  Min., 
1868  697 

Monte  Somma,  ozyst.,  StrHver,  Atti  Aooad.  Sd.  Torino,  iii,  128, 1867 ;  altered  to  sodaUte, 
same,  ibid.,  vii.,  829. 

Nefhritb,  Wxl  p.  288  et  aL— So  called,  from  Turkiatan,  analyses,  «.  FOdnbergy  Jahrb. 
Min.,  1869,  281 ;  1870,  484;  1871,  178. 

New  Zealand,  descriptions  and  anaL,  KmngoU^  Jahrb.  Min..  1871.  298. 

Occurrence  described  in  the  Karakash  valley,  Turkestan,  atoUcdca.  Q.  J.  G.  Soa,  xzx., 
668, 1874. 

NicooLiTB,  Min.  p.  60  (rothniokelkies),  Hembach  (Wittichen),  Baden,  anaL,  Ptf^dTMn^ 
Pogg.,  cxxxiv.,  82. 
Description,  KDkscharotDtWji.  RussL,  ▼.,  155. 

Wolfach,  Baden,  anal.  (3bi  =  28*22  p.  a)  Petersen^  Pogg.,  ozxxvii.,  896, 1869. 
Telhadella  mine,  Portngal,  anal.  {WiTikier),  BreUha/upt,  Jahrb.  Min.,  1872,  818. 

NiCKBL,  niokeliferous  sand  from  Frazer  Biver,  Bfoifcd,  Am.  J.  SoL,  IH,  TiL,  288. 

NiOBXflCiTB,  EormUiny  ZS.  G.  Ges.,  1807,  842.— Appendix  L,  p.  12. 

NiOBTTB.    Synonym  of  oolumbite  used  by  Bammelsberg. 

Nitroglauberlta.  From  Atacama  (Dr.  Schwartaemberg).  Composition,  4]$ra3  +  6]^afi 
-f  5d.  An  analysis  gave  ]^aB  88*90,  fTaS  60*85,  fi  5*75.  Occurs  in  a  fibrous,  translucent 
maw,  or  consisting  of  imperfect  crystals;  permanent  in  the  air.  When  dissolved  with  just 
sufftcient  water  at  40**  to  50*  C,  the  double  salt  separates  out  unchanged  on  cooling;  but 
treated  with  cold  wi^r  in  quantity  insufficient  to  dissolve  the  whole,  the  salt  is  decomposed 
into  crystals  of  mirabilite,  and  soda-nitre  whioh  remains  in  solution.  Also  found  by  Domeyko 
at  Papoflo,  8d  Append.  Min.  Chili,  1871. 

478  A.  NohUte,  NiyrdaukSUd  {QwA.  Fdr.  Stookhohn,  ForhandL  I.,  p.  7),  Jahrb.  Min., 
1872,  584. 

Massive.  H.=:  4*9-5*0.  G.  =  5*04.  Color  bladk-brown.  Streak  biown.  Fracture  oneyen, 
splintery.    Opaque.    Brittle.    Vitreous  lustre. 

Analysia. 

t     fig(ftn)   Ca         d 
U-SO     0  28     4-67     4'62sl00«) 

Oooesponding  apprasimat-ely  to  the  formula  B*Cb  +  lifi]. 
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B.B ,  fuses  ^inietly  on  the  edges  to  a  doll  glass.  Deorapitates  Blilghtt;^  m  gf^i^g  off  is 
water.  With  borax  easOy  dissolved,  giving  a  bead  colored  bj  nraniom.  BasOj  deoomponc 
by  waiin  sulphorio  add. 

Found  in  a  feldspar  qnarry  at  Kohl,  near  Kongelf ,  Sweden.  One  fragment  weighing  397 
gFB.  seemed  to  be  a  portion  of  a  mass  at  least  20  times  as  great 

Nohlite  stands  near  samarskite,  bat  differs  from  it  in  its  peroentage  of  water: 

NoNTRONiTB,  Min.  p.  401.— CGhloropal,  Dana),  anaL,  7%orp€^  J.  Oh.  Soa,  II.,  liiL. 
89,  1870. 


NosiTB  (nosean),  lOn.  p.  838.— A  variety  of  hauynite  s?  a  soda-hanynite ;  diannisBnft  oi 
relation  to  hanynite  and  lapis  lasnli,  Vogdtang,  Vers.  Med.  Ak.  Amstesdaa,  IL,  viL. 
161, 1878. 

OcTAHBDBiTB,  Wn.  p.  161.— Binnenthal,  ozyst,  Kl»n^  Jahrb.  Min.,  1878,  900;  1874,  ML 
Found  at  Pfltsoh  Joch,  Tyrol,  Tsoh.  Min.  Mitth.,  1873,  49. 

Okbnitb,  Min.  p.898^Q7MlsBite),  Poonah,  India,  anaL,  Ba/ughUmy  R.  OooL  Soa  Dnhtia. 

11,414,  1806. 

Oktibbbhttb,  Min.  p.  16.— In  meteozlo  irons,  Mnmi&r^  Ann.  Ch.  Fhys.,  IT.,  zvii.,  85. 

66  A.  Oldhamite,  Mwkdyne^  1868;  PhiL  Trans.  London,  1870,  L,  p.  195.  In  small 
nearly  romid  spherules  (generally  coated  by  sulphate  of  lime  as  result  of  alteration).  Th^ 
have  three  equial  cleavages,  at  right  angles  to  each  other  ^  shown  by  this  fact  to  be  isosnettk, 
as  also  because  it  gives  no  evidence  of  double  refraction  m  polarised  light.  K.  =4.  G.  =2.5& 
dolor  psle  chestnut-brown,  transparent  when  pure. 

Analysis  (L  o.)  after  deducting  foreign  matter  (enstatite,  eta). 

Oldhamite  Incrustation 


GaS  MgS  CaS  OaO         troiUte 

1.      89-87  8-25  895  8-48  =  100-00 

8.      90-86  8-26  4  19  8-80  =  100-00 

Maskelyne  suggests  that  the  MgS  may  be  considered  either  as  a  medhanioally  mixed  Ingn- 
dieut,  or  BS  a  constituent  of  the  mineraL  Beadily  dissolved  in  acid  with  the  evolution  of 
sulphuretted  hydrogen  and  deposition  of  sulphur.  Found  imbedded  in  enstatite  or  aogxte  is 
the  Bust!  meteorite,  and  apparently  also  in  that  of  Bishopville. 

Oliooclabb,  Min.  p.  846.— Vesuvius,  oryst,  and  anaL,  e.  Saih^  Pogg-*  uumvIlL,  464, 
1869. 
Yttorby,  several  analyses,  Ludwiffy  Pogg.,  czli,  149. 
Wilmington,  Del,  anaL,  Tedu,  Tsch.  Min.  Mitth.,  1871,  66. 
Media,  Penn.,  7\  D.  Bandy  Proa  Aa  Philad.,  1878,  899. 

Bamle,  Norway.  snaL,  Bowes,  Am.  J.  Sol,  HL,  vii,  679,  1874.    See  IMenmMU. 
See  also  Fddspar, 

Oliyinb.    See  Ghbtsolitb. 

Opaoite,  a  name  proposed  by  Yogelsang  for  the  black  opaque  scales  or  grains  ooenrring  ir 
many  rocks,  which  cannot  be  identified  with  magnetite,  menaocanite,  or  any  other  min- 
eral, ZS.  G.  Ges.,  zziv.,  p.  680,  1878. 

Opal,  Min.  p.  198.— Optical  examination,  Orookes,  Oh.  News,  xiz.,  806, 1868. 
Minute  and  careful  microscopic  investigation,  Behreru.  Ber.  Ak.  Wien,  bdv.,  619,  1871 
Spectra  of  precious  opals,  Behrem,  Jahrb.  ICn.,  1878,  980. 
Pseudomorph  after  chlorite  (P),  Bapper,  Am.  J.  ScL,  II.,  L,  87. 

Precious  opals  from  Esperansa,  State  of  Queretaro,  Mexioo,  oocurrence  descdbed,  M 
Baroena,  La  Naturaleza,  ii,  897,  1878,  in  Am.  J.  SoL,  IIL,  vi»  466, 1873. 

Obilktitb,  Appendix  L,  p.  18. 

ORTniTB,  Min.  p.  886.— Yesuvius,  oiyst  description,  v,  Bath,  Pogg.,  exxxviil,  4881 
See  Allakitb. 

OBTHOCLAflB,  Min.  p.  868.— Oryst.  monograph,  KokiehanHt,  Min.  BnsaL,  t.,  154,  SMl 
Btriflgau,  ayst.  and  anaL,  Beoker,  Jahrbi  Min.,  1869,  886. 
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Elba,  oiTBt ,  AehkmK^  Kuoro  Olmento  H,  iii,  Feb.,  1870. 
Pibia,  St.  Gofcthard,  ciyst,  Kmnffoit,  Jahrb.  Min.,  1869,  768;  1870,  78L 
Honte  Somma,  cxyst.,  Scacthi^  Atti  Aooad.  ScL  Napoli,  Maxch  12,  1870. 
Pinland,  Wtik,  (Efv.  Finak.  Vet,  Aa  Helangfors,  xiii,  76,  1870-71. 
SuBsexGa,  N.  J.,  anal ,  Letdt,  Am.  J.  ScL,  HI.,  ir.,  488,  1872;  Delawan  Oa,  FeiiBU| 
anal.,  «im«,  J.  Frank.  Inat.,  HI.,  Ix.,  68. 

Schiltaoh,  Gryst,  Klocke,  Ber.  Nat  Ges.  Freibozg,  yL,  4,  (Jahrb.  Mm.,  1874,  868). 
la.  Baohgoun,  (Algeria),  anal.,  VeUUn,  0.  B.,  Izxix,  250, 1874 
(Adolar),  oryat.  note,  Zerrmner^  Tsoh.Hin.  Mitth.,  1874,  05. 

OSBOBNITS,  Matikdym,  PhiL  Trana.,  1870,  p.  10&    Appendix  L,  p.  12. 

OflTBOLiTB,  Min.  p.  580.— Waltsch,  Bohemia,  in  basalt,  anal  (Pzeia),  K.  B5hm.  Gea.,  1878» 
68. 

Ottrblite,  Min.  p.  506.— GompoBition,  Latpeyres,  Jahzb.  Min.,  1860,  880. 

OzocEBiTB,  Min.  p.  782.— BozyaUw,  Galida,  Andrar^  Jahrb.  Min.,  1868,  608. 
In  Bilnzian  formation,  Bohemia,  Borickjf,  Ber.  Gks.  Bohm.,  Jan.  10,  1878. 

Palaookite,  Min.  p.  488. — A  related  mineral  analyzed,  Btrmg  and  Zopprit^  Jahreab. 
Oberheea.  (}ea.,  Nat,  xiy.,  80  (Jahrb.  Min.,  1878,  427). 

Pabagonitb,  IGn.  p.  4S7.-~yiigenthal,  anaL,  «.  KobeU,  Ber.  Ak.  Miinohen,  1869,  866. 
Schwanenberg  (OchBenkopf)  Saxony,  anal,  (essentially  a  soda-damonrite),  Qenth^  Am. 
PhiL  Soo.,  Pfailad.,  xiii,  890,  1878. 
Bee  also  Ooosaite,  p.  68. 

Pattebsokite,  Min.  p.  801.  Appendix  I,  p.  l^.-^OetUh  has  analyzed  the  pattersonite 
from  UnionTille  with  the  following  results : 

Si 29-90,  £127-59,  Pe812,  ^^0  917,  lilg  17*10,  Ltr.,  Jra0'58,£:2-88,]gnll*51=rl01*80;  fha 
oxygen  ration  f  or  ft :  fi :  fii :  £[  is  nearly  6 : 9 :  10 : 6,  or  near  that  of  thoringite. 

Pbalitb,  see  Geyserite. 

Pbctolitb,  Min.  p.  896.— Faasathal,  anaL,  Lemberg^  ZS.  G.  Ges.,  xxiy.,  252,  1872. 

Pbgajtitb,  Min.,  582.— Nobrya,  Portugal,  analyses,  Brefthaupt,  Jahrb.  Min.,  1872,  819. 

Pencatitb,  Min.  p.  708.— See  predazzite. 

PEKifrnriTE,  Min.  p.  495.— Psendomorph  after  feldspar,  anaL,  Zepharavich^  Tsch.  Min. 
liitth.,  1874,  7. 

Zermatt,  anaL,  9.  FeOenberff.Jahih.  Min.,  1868,  746. 

Relation  to  kotsohnbeite,  «.  LmushUnb&rg,  BnlL  Soc  Imp.  St  Pet,  xiii.,  84,  1869. 

Anal.,  «.  Hamm,  Tsch.  Min.  Mitth.,  1872,  260. 

Lnppikko,  anaL,  JemUrdmy  CBfv.  Finsk.  Yet  Soa,  xvi,  88,  1878. 

Pbbctlitb,  Min.  p.  122.— Soi  Afzioa,  anaL,  Mashdyn$  and  FUghty  J.  (^.  Soa,  U,  s., 
1051. 

Pbtalitb,  MhL  p.  229.— Elba,  oiyst,  v,  Bath,  ZS.  G.  Ges.,  xxli.,  668, 1870. 

Febofskitb,  Min.  p.  146.— Wildkieuzjoch,  ozyst,  Hiuenberg^  Min.  Not,  x.,  88,  1871; 
xi.,  1, 1878  (Pogg.,  oxUv.,  595). 

Pbtzite,  Min.  p.  51.— California,  anal.,  OerUh^  Am.  J.  SoL,  H,  xIt.,  809;  Colonda 
anaL,  QmUh,  Am.  PhiL  Soo.  Philad.,  xiy.,  226,  1874. 

Prahmacolitb,  Min.  p.  554— Wittichen.  Baden,  anaL,  Petenmy  Pogg.,  oxxxiy.,  86. 
Joachimsthal,  otyst,  and  anal.,  Taehermak,  Ber.  Ak.  Wien,  Ivi.,  829, 1867. 
Ciyst.,  Schrauf,  Tsoh.  Min.  Mitth.,  1878,  188. 

Phekacitb,  lOn.  p.  680.— Color  inyestigated,  Sokscharow^  Verb.  Ifin.  C^es.  St  Pet,  U. 
ly.,  822. 

PrniXTPBiTB,  Min.  p.  438.— From  basalt,  oyst  memoir,  Btrengy  Jahrb.  Min.,  1874, 561. 
Blchmond,  Yiotoria,  oryst  desoription,  analyses,  VWiohy  Contrib.  Min.  Yict.,  pi.  80. 
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Pholebitb,  Hia.  p.  479.— AxuJysii,  Miukelpne  and  FUgM.  Gh.  News,  zza,  100^  J 
Ch.  Soo.,  II.,  IX.,  12^  1871. 

It  is  shown  by  11  and  F.  that  the  meenchaktndnUe  of  Boas,  sinoe  called  ■MaiCi  I9 
Schranf  (Yerh.  Q,  Beichs,  1870.  43)  is  identioal  with  pholexite.  An  analyns  smTe  tbv 
Si  4814,  *1 41-07,  fi  16-78  =  100. 

Phosphorohbomitb.— Appendix  L,  p.  13w 

PHO8FHOBITB,  Min.  p.  680.— Depoeits  in  Naasaa,  Wicke,  Jahrb.  Hin.,  1809,  88u 
Deposits  on  banks  of  Dniester,  analyaes,  8ohwaekhdfer.  Jahzb.  k.  Beiohai  xxi.,  211. 
From  BelmeMy  ds  E^dSUet,  BnU.  Soa  G.,  IIL,  I,  860, 1878. 

Picx>TiTB,  Uin.  1..  147.— Bohemia,  in  baaalt,  anal.,  Fankw,  Ber.  Ohein.  BShm.  Gaa, 
(Zpr&Ty,etCL),  1,81, 1872. 

PiCROLiTB,  "Mm.  p.  466.— In  diabase,  Liebe.  Jahrb.  MIn.,  1870,  18 :  ZemuittL  anal,  t. 
FeUenbeig,  anal,  Jahrb.  Uin.,  1868,  747. 

PiCBOMEKiTB,  Min.  p.  642.— Stassfort,  ozystals  examined,  Oroth,  Fogg.,  cxxxvil,  411, 

169. 

KalusE,  Galioia,  ohem.  exam.,  «.  Eauer^  Jahzb.  G.  Beiohs,  xx.,  141. 

PiCROPHARMAOOLiTB,  Min.  p.  666,— Freibeig,  Frmad  obtained,  %b  =  46-93,  Ob  srK-??, 
ftg  =:  8*78,  tL  =  24-01,  agreeing  with  the  results  of  Stromeyer,  and  he  regards  it  as  ~ 
ing  of  a  place  as  a  good  species,  Jahrb.  Min  ,  1873,  786. 

PiHLiTB,  Min.  p.  466.— A  sapposed  new  mineral  from  Chesterfield,  Mass.,  in  lai^ge  l^_ . 

psendomorphons  after  spodnmene,  afforded  JvUen  (as  approximate  resolts)  Si  55-9,  £  ^j 
27-7,  STa  10-5,  t  46.  fif  =  2.  G.  =  2-696.  Am.  Chemist,  IL,  i,  800,  Feb.,  1871.  Vcij 
probably  identical  with  the  oymatolite  of  Bhepazd  (Min.  p.  466)L 

PmiTB,  IGn.  p.  479.— Iglaa.  enclosing  a  kernel  of  iolite,  Mdhowtikif^  Verii.  Nat.  Ta 

BrOnn,  ix ,  8, 1871. 

PiTTiciTE,  Min.  689.— Bednith,  Cornwall,  anal,  Churchy  Chem.  News,  xxiy.,  135,  1871. 
Freiberg  (aiaeneisensinter),  anal,  Frentd^  Jahrb.  Min.,  1873,  787. 

Platinum,  Min.  p  10.— In  northern  Lapland,  Pogg.,  exL,  886w 
Rufisian  localities,  analyses  and  description,  KokBchaiow,  Min.  RnaaL  y.,  177,  871. 
In  sand  from  gold  waa^ngs,  California,  Am.  J.  ScL,  III.,  vi,  182. 
(EisenpUtin),  anal.,  Frened,  Jahrb.  Min.,  1874,  684. 

Plagiokite,  Min.  p.  89.— Wolfaoh,  Baden,  8andb&rger^  Jahrb.  Min.,  1869,  812. 

Pleonabte,  Min.  p.  147.— Yesanns,  onrstals  with  the  onbic  planes,  Emenberg^  IGi. 
Not.,yiii,  46, 1868. 

PLEesiTE,  Min.  p.  78.— JfMtnJfT,  Ann.  Ch,  Phys.,  IV.,  x?iL,  84, 1869. 

Plumballofhabb,  .fi!0f»M00i.— Appendix  L,  p.  12. 

Plttmbocaloitb,  Min.  p.  678.— Bleibeig,  Cazinthia,  anal.,  Mfer^  Jahxb.  Min.,  1871,  8(L 

Plumbocufbitb,  Adam,  Tableau  Min.,  1869,  62.  Syn.  of  caprophimblte,  Dana,  Mm., 
p.  43. 

Plttmbioditb,  Adam,  Tableau  Min.,  1869,  p.  67.  Syn.  of  sdhwartaembcocgito,  Dana,  ICn. 
p.  120. 

PoLTABGTBiTB,  Bandbtrger  and  Petenm,  Appendix  L,  p.  12. 

POLTCBASE,  Min.  p.  628.— AnaL,  BanmMbtfrg^  Fogg.,  oL,  207, 1878. 

PoLTHALiTB.  Min.  p.  641.— Stassfort,  in  halite,  BMiardl^  Jahrb.  Min.,  1869,  825. 
Berchte^gaden,  Bayaria.  anaL,  Sehober,  Jahrb.  Min.,  1869,  678. 
HaUstatt,  ciyst.  (probably  mcnocUnic),  Tieh&rmak,  Ber.  Ak.  Wlen,  bdii.,  88S,  1871. 
Stebnik,  GaUda,  analyses, «.  LiU,  Tsch.  Min.  IGtth.,  1874,  89. 
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PSBDAZZTTE,  lOn.  p.  708.  —  Aooozding  to  Hauei^iehM  (Ber.  Ak.  Wien,  Ix,  795,  1860) 
predastiU  and  pencatits  are  both  mixtures  of  caldte  and  bradte.  The  samo  oondusion  wai 
reached  by  Damour,  Boll.  Soc.  G-.,  France,  n.,  It.,  1060.  The  fiabject  haa  been  further  in- 
vestigated bj  Lemberg  (Z3.  G-.  Gks.,  zziy.,  229, 1872)  with  oonclnsiYe  resnlts.  AcoordiDg  to 
the  latter  the  black  color  is  dne  to  the  presence  of  finely  diyided  pyrite  (not  organic  ma** 
*-or,  as  urged  by  Hauenschild). 

Prbiinite,  Mm.  p.  410.— Composition,  analyses,  Bammdaberg.  ZS.  G.  Ges.,  zx.,  78L 
Slate  river,  L.  Superior,  anal.,  Cfiapinan,  Can.  Jonmal,  II.,  xii.,  267,  Not.,  1869. 
Harzbnig,  cryst.  description,  composition,  Streng^  Jahrb.  Min.,  1870,  814. 
Tortola,  anal,  Ak.  H  Stockholm,  ix.,  No.  12,  1870  (Cleve's  GeoL  W.  India  L,  p.  80). 
Dumbartonshire,  anal.,  Y&ung^  Ch.  News,  xxvlL,  55. 

600  A.  Prlcelte.  Cryptomorphite  (?>,  Oha9$^  Am.  J.  SoL,  m.,  t.,  287;  Pzioeite,  aUd- 
man.  Am.  J.  Sol.,  III.,  tL,  128. 

Compact,  chalky,  the  powder  oonsiBting  of  minute  rhombic  dystalB.  Soft.  O.  =  2'90S» 
^-S^8.    Color  milk-white,  without  lustre.    Feel  greasy  and  unctuous. 

Analyses,  1.  Silliman,  1.  o.    2.  Chase,  Tariety  found  in  bowlders.    3.  Chase,  from  yeina. 

S  Oa  £[  Nad,  9e,%l 


1. 

i 

(48*82) 

81-88                  18*29 

•96       =   10000 

2. 

(4704) 

29*96                  22-75 

alkaUes   25  -  MOOOO 

8. 

(45-20) 

29-80                  25-00 

**       tr.  =  10000 

SflUman  giyes  as  the  probable  formula  Oa'fi^  +  6£[. 

B.B.  gives  a  green  flame,  and  fuses  at  a  red-heatL  In  the  matrass  gives  off  neutial  wat«. 
Izifloluble  in  water,  but  perfectly  so  in  hydrochloric  add. 

Found  in  a  hard,  compact  form  in  ligrers,  between  a  bed  of  slate  above,  the  cavities  and 
fissures  of  which  it  filled,  and  a  tough  blue  steatite  below ;  also  occurring  in  bowlders  oi 
rounded  masses  completely  imbedded  in  the  steatite.  These  masses  in  the  main  flow  formed 
a  continuous  line  touching  each  other,  and  of  uniform  size,  weighing  about  200  lbs.  eaoh. 
Branching  off  from  the  main  deposit  were  side  flows  where  the  bowlders  were  smaller,  from 
a  weight  of  20  lbs.  down  to  smaJl  pellets  the  sise  of  a  pea,  or  even  smaller. 

Lo^litj,  Cuny  Co.,  Oregon,  five  miles  north  of  (3hetko. 

Prochlobitb,  Min.  p.  501. — No.  Carolina,  with  corundum,  analyses,  Oent^i^  Am.  PhlL 
Soc.  Philad.,  xiii.,  898, 1878. 

Pboustite,  Min.  p.  96^~Wittichen,  Baden,  anaL,  Petersen,  J.  pr.  Ch..  cvi,  144, 1869. 
Pseudomorph  after  stefanite  and  azgentite,  DoUy  Tsch.  Min.  Mitth.,  1874,  87. 

PSBTTDOMALACHTTE,  Min.  p.  568 — (prasine),  anaL,  J.  Ch.  Soa,  n.,  x.,  p.  1057. 
(Bhlite),  anal..  Church,  J.  CJh.  Soc.,  n.,  xi.,  p.  107. 
Oryst,  8chravf  (tA6ihAo\  Tsch.  Mm.  Mitth.,  1878, 189. 

PeBTTDOFHiTB,  Min.  p.  496.— Note,  KenngcU^  Jahrb.  Mhi.,  1869,  843. 

PUCHERITB,  Frenxd,  J.  pr.  Ch.,  n.,  iv.,  227,  861.— Appendix  I,  p.  12. 
Further  investigations  on  czystallise  form,  showing  relation  to  brookite,  Wetuiky.  TmIl 
Min.  Mitth.,  1872,  245.    Analysis,  Frened,  Jahzb.  Min.,  1872,  514,  989. 

Ptrabotbitb,  Min.  p.  94.— Wolfaoh,  Baden,  anaL,  Benfter^  J.  pr.  Oh.,  cvL,  148,  1869. 
Altered  to  sulphid  of  silver  from  Guanajuato,  Den  Severe  Nania^  Naturaleza,  1874, 154. 
Pseudomorph  after  sQver,  DM,  Tsdh.  Mbi.  Mitth.,  1874,  86. 

Ptrichbolitb,  Adam,  Tableau  Min.,  1869,  p.  98.  Synonym  for  pyrostflpnite,  Dana, 
Biin.,  1868,  p.  98. 

Ptbitb,  Min.  p.  62.— Altenhunden  (i  p.  a  thallium),  Marquari^  Jahrb.  Min.,  1868,  608. 

Bosingsfelde,  Mu$d^  Pogg.,  oxxxvii,  586,  1869. 

Traversella,  Heeseriberg,  Min.  Not,  ix.,  60, 1870. 

StrUver,  complete  cryst  memoir,  with  many  figures,  and  a  lazge  number  of  new  forma, 
Mem.  B.  Aooad.  Sd.  Torino,  II.,  xxvi,  1869 ;  again  StrHver,  Atti  Aooad.  SoL  Torino,  1871 
874  et  seq 
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From  the  Ldning,  Zephafrwioh^  erytt,  Ber.  Ak.  Wien,  Iz.,  814, 1889;  Lotos,  1870,  p.  4. 

Gbilcbiliane  (Isdre),  dyst.,  v.  Bath,  Pogg.,  czliT.,  682,  1871. 

Gontainmg  anemc,  Smith,  Ghem.  News,  xxiii.,  221,  1871. 

Thermo-electrical  character,  Friedd.  Ann.  Oh.  Phyt.,  IV.,  xvii,  79,  ISSa  iZowe,  Pogg. 
cslU.,  1, 1871 ;  Sehrnuf  and  Dana,  Ber.  Ak.  Wien,  box.,  145, 157,  1874.  BraUa,  TadL 
Min.  Mitth.,  1872,  28. 

PnuTOLAMPBiTE,  Adam,  Tablean  Min.,  1889,  p.  89.  A  name  gi^en  to  the  Anenikriltai 
from  Andreasberg,  (Dana,  Min.  p.  85),  shown  by  lUmmeUsbezg  to  be  a  miztnre. 

Ptrochlore,  Min.  p.  612.— Bcheelingen,  Caiserstoblgebirge,  anaL,  Khopf  ZSL  €k  Gea^ 
zxiil,  868,  1871 ;  see  koppUe, 

Miaak,  Breyig,  Fredrikay&m,  analyses,  BammM^erg^  PogfiTM  ozUy.,  191  et.  ae^.,  1871; 
oL,19a 

PTB0LU8ITB,  Min.  p.  186. — ^Ataoama,  anaL,  Domeyko,  2d  Append.  ICn.  Chili,  pi  8,1867. 

Ptrouorphite,  Min.  p.  686 Sofaapbaob,  anaL,  PeUnm^  Jahib.  Mm.,  1871,  SOIL 

Containing  didymiom,  Homer ^  Cb.  News,  zzvi,  109,  1872. 

Ptbosgleritb,  Min.,  p.  498.— Belated  mineral,  anaL,  X^dt,  Am.  J.  SoL,  lEL,  tL,  28. 

Rt.  Philipp,  Alsaoe,  anaL,  Ebert,  Jahrb.  Min.,  1876,  70. 

Ptbcbmalite,  Min.  p.  414— Cxyst.,    NordenakiStd^  (Efr.  Ak.  Stookhdlm,  xxrlL,  66!^ 
1870. 
Nordmarken,  Sweden,  anaL,  WSfder,  Ann.  Ch.  Pharm.,  dvi,  86, 1870. 

Ptrofhtllitb,  Min.  jp.  464— Wermland,  anaL,  IpMrdm,  (Efr.  Ak.  Stookh. ,  1868,  xet^  88L 

Anal,  in  fossils,  Ndgefi,  Ber.  Ak.  MOnohen,  1888,  603. 

Ottr6,  anal.,  Komnck,  Boll.  Aa  B.  Belg.,  IL,  zxvi,  489, 188a 

Pagodite,  anaL,  Church,  Chem.  News,  zzii,  220,  1870. 

Ptroxenb,  Min.  p.  212.— Degero,  anal.,  WUk,  Jahrb.  Min.,  1888,  185. 

Meteorite  of  Sheieotty,  Ttchermak,  Ber.  Ak.  Wien,  Ixv.,  128, 1872,  *' Bin  angitSlmliehei 
Mineral ''  gave  him,  Si 52-34,  %1 0-25,  fe  23*19,  ttg  14*29,  Oa  10  49= 100 -58 (0aMg,9Pe^ 
in  physical  and  optical  characters  near  diopside. 

Distinguished  from  related  minerals  by  the  microscope,  Tfehermak,  Ber.  Ak.  Wien,  b, 
V,  1889. 

Formed  by  sublimation  at  Yesuvius,  Soacchi  Atti  Aooad.  Sd.,  Napoli,  v.,  Sept.  14,  1871 

Associated  with  hornblende  at  Vesuyius,  v.  Bath,  Pogg.  Eig.  Bd.,  tI.,  229,  1878. 

AnaL,  B,  Beyer,  Tsoh.  Min.  Mitth.,  1872,  26a 

Pyroxene  group  of  minerals,  Tsahermak,  Min.  Mitth.,  1871,  28. 

Made  artificially,  Leehartier,  C.  B.,  Ixxv.,  487, 1872. 

See  also  augite. 

Pybrhttb,  Min.  p.  788.— St.  Miguel,  otyst.,  Sdkranif,  Ber.  Ak.  Wien,  Iziii,  187,  187L 
Elba,  9.  Baih,  ZS.  G.  Ges.,  zxil,  872,  1870. 

PTRRnoTiTE,  Min.  p.  58.— Composition  discussed,  eta  (aeechaloopyzzhoitite),  BtomtMuid^ 
CBfv.  Ak.  Stockholm,  xxrii,  24,  1870. 

Showing  polarity,  Kenngott,  Jahrb.  Min.,  1870,  854 

Brewster,  K.  Y.,  paeudomorph  after  serpentine,  J.  i>.  Dona,  Am.  J.  ScL,  HL,  viii,  379, 
1874 

Composition  disoussed,  Knop^  Jahrb.  Min.,  1873,  624 

Quartz,  Mm.  p.  189.—**  Die  Gesetse  regelmfisaiger  YerwaohBuxig  mit  gekveosten  Hanp^ 
azen,  etc,'* — Jemech,  Pogg.,  cxzzly,  540. 

Baveno,  cryp*.,  new  form,  Becker^  PogfiT*)  tuLxxvL,  828. 

Enormous  crystals  from  the  Tiefen  glacier,  Pogg.,  ozzzyi,  887. 

Carrara,  czyst,  Scharff,  Jahrb.  Min.,  1888,  822. 

Etchings  on  crystalline  faoes,  J,  Sirschwald,  Pogg.,  czzxriL,  648,  1889. 

Description  of  remarkable  crystals  from  Elba,  v.  Bath,  ZS.  G.  Gee.,  zxiL,  819,  658,  787 
1870;  Aehiardi,  Nuovo  Cimento,  H,  iii,  Feb.,  1870;  Bam^M^  Mem.  Aa  Sot  Bologoat 
11.,  is. 

Color  of  smoky  quartf  due  to  presence  of  an  oiganio  mbitanoe  oantalning  carfMn  ml 
BitK^g«n,  Farster,  Pogg.,  odiiL,  178. 
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^allithal,  near  Biel,  Ober  Wallis,  oyst ,  new  forms,  Weis$y  Yerh.  Kat  Oes.  Bann.,  xxviii, 

',  1871. 

^aragenetical  inyefltigattoDB ;  the  trapezohedral  planes  are  conditioned  hj  the  presence  of 

>rine  or  chlorine  oomponnds,  being  formed  simnltaneonslj  with  the  eydntion  of  flnorine  or 

orine,  in  part  in  oonseqnence  of  their  indirect  inflnence,  in  part  though  sabseqnent  etch" 

,  SteUner,  Jahrb.  Min  ,  1871,  88. 

)triegaa,  Silesia,  ciyst  memoir,  WMkiy^  Jahrb.  Hin.,  1871,  783,  785,  897. 

Faseiqnan)  psendomorph  after  croddolite,  Fiacker^  Tsoh.  JOn.  Mitth..  1878, 117 ;  TFiM, 

irb.  Min.,  1873,  867 ;  LatofoUy  ibid.,  1874,  165. 

'oohnah,  oryst.,  Seharff,  Jahrb.  Min.,  1878,  944. 

)berBtein,  Baveno,  etc.,  cryst,  Web^ky,  Jahrb.  Min.,  1874, 118. 

?i78t.,  Latpeyres,  Jahrb.  Min.,  1878,  941 ;  1874,  49,  261. 

'seudomorph  after  garnet,  caldte,  anhydrite,  barite,  pyomorphite,  sdheelite,  eta,  Frenad, 

1.  Lex.  Sachsen,  d61. 

^alenstock,  Wallis,  crystals  with  the  basal  plane,  BotMf,  ZS.  O.  Ctos.,  zzrl.,  194, 1874. 

Containing  water,  the  so-called  enhydros,  occurrence  and  character  described,  Beechworfh, 

;toria,  Dunn,  p.  82 ;  Foord,  p.  71,  TransL  Boy.  Soa  Yictoxia,  z.,  1874. 

lemarkable  association  with  calcite,  «.  Bath,  Ber.  Ak.  Berlin,  1874,  688. 

Crystalline  form  diacnssed,  Kenngott,  Jahrb.  Min.,  1876,  27. 

lABDiONTTS,  e.  Eiobdl,  Ber.  Ak.  MOnchen,  Jan.,  1670.— Appendix  L,  p.  18. 

UiiaromTB,  BruA,  Am.  J.  SoL,  IIL,  IL,  80.— Appendix  L,  p.  18. 

fordenskiold  has  further  investigated  the  xalstonite  from  Ivituk,  Greenland,  and  obtained 

t  following  results,  agreeing  essentially  with  the  description  given  by  Brush  (La).    H.  =s 

.     Q.  =2-62  (on  Old  gr.).    Oharacters  as  described  by  Brush. 

knalysis  (on  0*221  gr.). 


Al 

Ga 

Mg 

Na 

Ka 

P 

on 

ft 

22^ 

1-99 

5-52 

4*66 

tr 

tr 

(50-05) 

14-84  =  100 

^ordenakidld  finds  that  if  the  loss  be  considered  as  being  fluorine  alone,  it  is  insufficient  to 
abines  with  the  bases,  so  that  he  concludes  there  must  also  be  oxygen  present, 
ie  writes  the  formula  Mg  )  Mg  ) 

SGaVFli^Fl. +  2Ca  V£l4  10ft 

Na  )  ffa  ) 

Ie  also  suggests  tbe  following  formula,  after  the  type  of  the  spinel  group,  which  it  ils« 
ibles  in  crystalline  form :    B  -M  (0,F1)4  +  2ft. 

lAMHELSBBRGiTE,  Min.  p.  77.— Ausl.,  Batidbergtry  Ber.  Ak.  Miinchen,  1871,  202. 

(77  A.  Rauito,  PayfeuU,  Ber.  Ghem.  Ges.  Berlin,  1874,  p.  1884. 

^ot  crystalline.     Structure  finely  granular.     Color  grayish-black.    Without  lustre.    H.  = 
G.  =2-48.  An  analysis  gave,  a  89-21,  XI  81-79,  Pe  057,  0a5-07,  NalMo,  ft  1171  = 
90.     The  oxygen  ratio  for  ft:  fi:  ^:  H  =  1 : 8 :  8^ :  2,  or  near  that  of  thomsonite.    B.B» 
es  with  difficulty  on  thin  edges. 

)cours  on  the  Island  of  Lam5,-  near  Brevig,  Norway.    Formed  from  the  alteration  d 
tolite.    It  may  be  identical  with  the  osarkite  of  Shepard  (Dana  Min.,  p.  426). 

IRDONDITB,  Shepard,  Am.  J.  ScL,  IL,  xlvii.,  488, 1.,  96.— Appendix  L,  p.  18. 

lEsm,  Mm.  p.  789  et  seq.— Samland,  Brdsterort,  SpirgatiB,  Ber.  Ak.  Munchen,  1871, 

Volley  of  the  Ama  OuareiM,  BoU.  Gom.  Geo!.  d*Italia,  1871,  70.  See  Bombiccitb. 
Uaska,  p.  88;  Mesen,  p.  90,  ChydeniuM,  (Bfv.  Finsk.  Vet.  Soa,  xiii.,  71, 1870. 
lelbiug  has  described  a  new  resin  from  a  quany  at  Ensenau,  near  Heilbmnn.  An  analyrii 
re  C  7O-01,  fl  9-5U  G  187,  FeS,  14-11  =  100-00.  The  part  soluble  in  ether  (19  p.  a) 
1  the  composition,  do  H.^*  G, ;  9  p.  c,  soluble  in  ether  and  hot  alcohol,  has  the  oompcsi 
a  G<o  H«o  G, ;  and  r2  p.  a,  insoluble,  gives  G««  H«s.— Ann.  Gh.  Pharm.,  cIttiI,  997 
'4. 

iKissiTK,  Hmenherg,  Mn.  Not.,  ix,  22.— Appendix  L,  14 

l&arroBMBLiTS,  Church,  J.  Oh.  Boa,  n.,  viii,  166.— Appendix  L,  p.  It. 


Digitized  by 


Google 


48  AFFENDEC  O. 

346  A.  Ranalte,  Ole96,  Ak.  H.  Stookh.,  iz..  Na  12  (Nor.,  1870).  Qeol.  Wotlndii 
IdAndB,  p.  28.  A  hjdxouB  siUoate  of  copper  and  iron,  of  an  oliye-green  oolor,  uncfjatelliiie. 
a.  =  2*06.    AnalysU,  Fiebelkom,  L  c, 

Si  On  Fe  :ft  (lo«  at  100^)  tt  (ignitlan) 

85-08       2318       O-Ol        2315  8*53  =  99-85 

If  the  izon  ie  protoxide  it  gives  the  f ormnla  ft*  Si'  +  0  aq.  It  is  eaaily  deeonqMoed  hy 
HCl.  Found  wi^  malachite  and  chzysoooUa,  at  Puerto  Bioo  (Lnqnillo),  West  Indiea,  md 
named  from  Don  Pedro  Eesano. 

RSTmiTB,  Min.  p.  739.— Ghjdenina,  CBfv.  Finak.  Yet  Soo.,  xiiL,  02,  1870-71. 

Rbtzbantitb,  Min.  p.  100.— Equiyalent  with  ooealite,  Frenzel,  Jahrb.  Min.,  1874,  681. 

677.  RhMfite,  Weisbaoh  (Abh.  Bezg.  n.  HuttenweeeM),  Jahrb  Min.,  ISTi,  302.  WmUec, 
J.  pr.  Ch.,  II.,  X.,  p.  190, 1874. 

In  ozyBtalline  aggregates,  spherical  or  mammillary  (isometric),  smooth  on  the  — ^^f** 
H.  =  5.  G.  =  6'82.  Color  yellowish-green,  sometimes  wax-yellow.  Lnstre  wax-llka.  Oa 
the  edges  tzanslnoent ;  brittle ;  fraotore  dense  and  incompletely  oonbhoidaL 

Ana^,  Winkler  (I  a) 

Si  Is  9e,Sl  Oo  Oa  £[  gaogna 

72-76      14-20  1-62  1*47        0*50        4-62  3^:=  96*48 

giTing  the  formula,  Bi*  1*  fi*.    It  is  related  to  atelestite. 

Eaidly  soluble  in  hydrochloric  add,  with  difficulty  in  nitric  acid.  In  the  matniai  decBepi- 
tates,  and  crumbles  to  a  yellow  powder,  giving  off  its  water ;  on  oharooal  fosibleu 

Occurs  on  binnutite  and  quan,  accompanied  by  walpuzgite,  at  the  ^'WeisBer  HiEBcfa^ 
nine,  near  Schneebeqf,  Saxony. 

Bhoditb,  Adam,  Tableau  Min.,  1869,  p.  83.— fihodium-gold  desozibed  ^xj  del  Bio.  Dant 
Min.  p.  4. 

Bhodochbosttb,  Min.  p.  691.~Frank]in,  N.  J.,  anal,  Baepper^  Am.  J.  Sd.,  IL,  L,87, 
1870;  see  also  Am.  J.  ScL,  IlL,  iv.,  146, 1872.    See  stirlingite. 

BiOxriTB,  Jahrb.  Min.,  1870,  590.~Appendix  L,  p.  14. 

Bepidolitb,  Min.  p.  497.— Kotsohubeite,  analyses,  KoktoharoWt  Min.  Buasl.,  t.  669; 
▼i.,92. 
Maasaschluoht,  anal,  «.  FOmberg,  Jahrb.  Min.,  1868,  746. 
Monte  Pisani,  etc.,  anal.  (Gherardi),  Aekiardi^  B61L  Com.  Geol.  ItaL,  1871, 156. 
Brewster,  N.  Y.,  anal,  Breidenbaug\  Am.  J.  ScL,  IIL,  vi.,  208, 1878. 
Zillerthal,  anal,  Tach.  Min.  Mitth.,  1874,  244. 

BiTTiHOEBiTB,  Min.  p.  94 — Joachimsthal,  consisto  easentiaUy  of  araenio,  "^l^"*"^.  and 
silver,  monodinic  (C7=  90'  34),  Sehrauf,  Ber.  Ak.  Wien,  Ixv.,  227, 1872. 

607.  A.  RiToUte,  Ihidom,  0.  B.,  Ixxriii.,  p.  1471, 1874 

Amorphous,  compact,  with  a  stony  look.    Fracture  aneven.    Opaque.    Color  yeOowish 
green  to  grayish-green.    Streak  grayish-green. 
H.=3«5-4.    G.=  8-55-3-62.    fhralgile,  breaking  into  pieces  at  the  blow  of  a  hammac. 
Analysis,  Dudoux  (La). 

§b  Ag  Cu  0  Oa 

42-00  118  39-50  21-00  tr  =  103-68 

Dudoux  giyes  the  formula Sbi+ 4  ?^  i  C,  urgingtfaat  the  antimony  is  praBsnt  in  the  on- 

dition  of  antimonic  add. 

Decrepitates  on  heating,  colors  the  flame  green.  On  ohaiooal  alone.  In  reducing  flame, 
leayes  a  metallic  globule  with  no  odor  of  arsenic  nor  fumes  of  antimony.  In  the  doaed  fobe 
gives  off  carbonic  add  and  becomes  Uack.  Giyes  no  reaction  for  sulphni;  l^th  ttie  flvm 
giyes  a  copper  reaction.  Treated  with  hydzodiloric  add  in  the  odd  giyea  olf  oazbonio  add, 
but  d'ssdyes  only  in  partL 
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Oooan  in  small  ixxogolar  mnwnoB  diBaeminated  through  »  jeUawish-^hite  ttmoBtona,  on  tha 
west  side  of  the  Sierra  del  Cadi,  provinoe  of  Lerida. 
Named  in  honor  of  M.  Prof.  Bivot  of  the  School  of  Mines,  Paris. 

BcEFPBBiTB.    Bcepper,  Am.  J.  Soi.,  II.,  L,  85. — Bnuh,  Appendix  I.,  p.  18. 

Kenngott  (Jahrb.  Iffin.,  1872, 188)  has  proposed  to  give  the  name  rcepperite  to  the  man- 
ganese dolomite,  analyzed  by  Bospper  (L  c),  and  the  name  stirUngite  to  tiie  iion-manganese- 
sino-chrysolite.  The  latter  name  cannot  stand  as  it  has  already  been  given  to  the  mineral 
most  charaoteristio  of  the  locality  (Franklin,  N.  Y.),  that  is,  the  red  ozyd  of  sino  (zinoite, 
Ikma,  bnt  see  Min.  5th  ed.,  5th  sub.  ed.,  p.  185),  Alger.  Min.,  p.  565, 1844,  by  him  incorrectly 
written  sterlingite.  Moreover  the  other  mineral  being  only  a  sab-yariety  does  not  deserve  a 
name.  Almost  simnltaneonsly  with  the  note  of  Kenngott,  Brash  gave  the  name  rospperice 
to  the  new  chrysolite  of  Bcepper,  and  there  is  no  question  bnt  ^t  this  name  should  be 
received ;  it  may  be  added  that  it  is  already  accepted  l^  Oroth^  Tabellarisohe  Uebezsioht  der 
Mineralien,  eta,  p.  52,  1874. 

B(B88LSBrrE,  Mux.  p.  556.— Joaohimsthal,  Ttehirmaky  Ber.  Ak.  Wien,  Ivl,  828, 1867. 

BoifElTE,  Min.  547.— Oompoaitlon,  Kenngott^  Jahrb.  Min.,  1870,  999. 

BosBLitE,  Min  p.  560. — This  very  rare  mineral  has  been  recently  rediscovered  at  the 
Daniel  Mine  near  Schneeberg.  Schrauf  (Tsch.  Min,  Mitth.,  1874,  187)  has  investigated  it 
thoroughly,  and  proved  that  it  is  beyond  doubt  an  independent  speo&ee.  According  to  him  its 
ciystalline  form  is  tridinio,  a  (vert.) :  b  :  c=l-4468  : 1  :  2*2046.  The  fundamental  angles 
are :  (=91"  0',  17=89"  26'.  C==90"  40^.  The  habit  of  the  crystals  is  quite  varied,  but  they 
are  especially  characterised  by  their  tendency  to  the  formation  of  twins.  All  the  onystals 
invest^ted  by  Schrauf  proved  to  be  twins,  in  many  cases  of  the  most  complex  nature.  But 
without  figures  any  description  of  them  would  be  unintelligible.  H.  =8*5.  G.  =8-585,  Bap- 
pold  (on  crystals,  008 gr.) ;  8*506  Daniel  (crystals,  004 gr.) ;  8*788  Bappold  (massive and 
perhaps  not  perfectly  pure),  Schrauf.    G.  =8*46.  Weisbaoh  (Jahrb.  Min.,  1874,  871). 

Analyses,  1.  and  2.  Schrauf  (L  c.) ;  8.  Winkler,  J.  pr.  Oh.,  H.,  x.,  191,  1874. 

1m%         Co  Oa  iig  tt 

1.  Daniel  Mine.       50*9  (12*1)  21-9  4*8  10-8=100  00  Schraul 

2.  Bappold  Mine.    49*6  (15*9)  19*2  4*8  10*5  =100*00  Schraul 
8.    Daniel Ifine.       49'96  1245  28-72  4*67  9*69=100*49  Winkler. 

Schrauf  writes  the  formula  ^^ + 8£r  or  more  exactly  7Ca,2&g3Co,8lss,10d,  (for  crystals 
from  the  Daniel  Mine),  and  60a,2lf(g,40o,8As,10£[  for  those  from  the  Bappold  mine.  The 
Daniel  crystals  have  a  lighter  odor,  corresponding  to  the  smaller  per^oentsge  of  cobalt,  and 
greater  amoimt  of  lime. 

When  heated  at  lOO"*  C,  the  crystals  break  into  fragments,  and  take  a  dark-blue  color,  but 
resume  their  red  color  on  cooling. 

BoSTHOBKiTB,  Hofer,  Jahrb.  Min.,  1871,  561.— Appendix  L,  p.  14. 

RimiiB,  MirL  p.  159.— (Dmenorutile),  Kokscharow,  Win  Bussl.,  v.,  198. 
Co.  Mayo,  Ireland,  anaL,  Beyrwlds^  J.  B.  OeoL  Soa  Dublin,  IL,  ii.,  164 
Associated  with  hematite,  «.  Bath^  Pogg.,  dii.,  21, 1874. 

Sahlitb,  Min.  p.  215.— Yalpellina,  anaL, «.  Bathy  Pogg.,  oxiiv.,  887. 

Sal  Ahmoniao  was  found  abundantly  at  Vesuvius  after  the  eruptions  of  1868  and  1872. 
The  crystals  showed  the  following  forms :  0, 1,  ^  2-2,  8-},  they  have  often  a  yellow  color  due 
to  a  ohlorid  or  a  basic  cihlozid  of  iron.    Soaechi^  Bend.  R  Accad.  ScL  Napoli,  Oct.,  1872. 

Sahabsxitb,  Min.  p.  520. — And  reUited  minerals,  composition  discussed,  HerTnarm^  J. 
pr.  Oh.,  c^di,  189,  1869;  IL,  ii,  l^iRammdtiberg,  Pogg.,  d.,  218,  1878;  cryst.  note, 
ZerrenneTy  ZS.  G.  Ges.,  xxv.,  p.  461,  1878.    See  nohlite. 

Sandbbbobbftb,  Min.  p.  104. — ^A  mineral  of  similar  form  and  composition  has  been 
described  and  analyzed  by  Achiardi,  Lettera  a  Oarlo  Begnoll,  sopra  alcuni  Min.  del  Peru,  p. 
15,  Pisa,  1870.     See  also  Domeyko,  8d  App.  Min.  Ohili,  1871. 


Sasidinb,  Min.  p.  852.— Oryst.,  p.  454,  anal.,  561,  «.  i2aM,  Pogg.,  ( 

Safonitb,  Min.  p.  472.— Filling  cavities  in  tnq^,  GiHXige  Isu,  north  coast  of  PiiBM 
Edward's  Is  ,  anaL,  Earringion,  Oan.  Nat,  U.,  vil,  179. 
4 
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Saboophdb,  WMkif,  Z8.  0.  Get.,  zx,  245, 186a— Appendix  I,  p.  14. 

ScAPOLiTJS,  ICin.  p.  817.—- Back's  Go.,  Penn.,  anal.,  Leedt,  J.  Frank.  Inaiit..  m.,  Ix.,  tt 
I87a  ,        ,      ,^ 

BCHSBLITE,  HIn.  p.  006.— Coqnimbo,  anal.,  containing  6*2  p.  a  Y*0*y  Domcyko  2d  ip 
pend.  Min.  Chili,  p.  2,  1867. 

Riesengebixge,  oryst.,  Bamrndtherg^  ZS.  G.  G^.,  six.,  428, 1867. 

Domodoasola,  Piedmont,  Bep.  Brit  Absoci.  1860,  p.  88. 

BuBsian  looalides,  Beek  and  Teieh,  Yerh.  Ifin.  Oes.  St.  Pet.,  II.,  iv.,  812, 1809. 

Schwarzenberg,  StdxMr,  Jahrb.  Min.,  1869,  746. 

Gryst  memoir  (many  figores),  Bauer^  Wiirtemberg  Kat  Jahrb.,  1871, 120  (P<^gg.,  cadSL, 
462). 

Found  at  Granasen  (Bohemia),  Snlzbaoh,  Salzkammeigat,  ZS.  G.  Gee.,  xxiv.,  505, 1879. 

Trayersella,  contains  didymiom,  Bomer^  Obem.  News,  xxviii,  209 ;  {Sorbjf^  Floe.  JUtj. 
Boo.,  xTiii.,  107). 

Heymac,  Gorrdse,  anaL,  Camoty  0.  B.,  Ixzix,  688, 1874.    See  meymaotte. 

SCHXFFERITS,  Min.  p.  215.-<h7sL,  NordoMkiSldy  (Bfr.  Ak.  Stockholm,  xzvii.,  660. 
1870. 

SCACCHITE,  Adam,  Tableau  Min.,  1869,  p.  70.— A  chlorid  of  manganese,  suppoaed  by 
Scacchi  to  oocor  at  Yesuvios.     See  Dana,  Mm. ,  p.  122. 

112  B.  Sohirmerite,  Genth,  Am.  Phil.  Soa  Philad.,  xiy.,  280,  Aug.  2l8t,  1874. 

MasBire,  finely  granular,  disseminated  through  quartz ;  no  cleaTage  observed.     Keactait 
tmeren  *  soft ;  brittle.    G.  r=  6*787.    Golor  lead-gray,  inclining  to  iron-black.     Lustee  i 
Ua    B.B.  fuses  easily,  and  giyes  the  reactions  for  bismuth,.  1^,  silyer  and  eolphvr. 

Analyses,  1.  (1  p  o.  quartz  deducted).    2.  (1  '07  p.  a  deducted). 


Pb 

Ag 

Bi 

Zn 

Fe 

S 

1. 

12-60 

22  82 

4601 

008 

008 

14-41=   06-94 

2. 

12-76 

24-76 

(47-27) 

018 

007 

1602=  100-00 

Atomic  ratio  for  Pb:Ag:Bi :  S  =  l  :4:4:  0  nearly,  ooiresponding  to  PbS,  2AgsS,  SBiA. 
It  is  allied  to  and  dosely  resembles  cosalite. 
Oocurs  with  other  tellurium  minerals  at  the  Bed  Cloud  mine,  Colorado. 
Named  from  J.  F.  L.  Schirmer,  Esq. 

Sohlxmerita,  Endlich,  Engineering  and  MiningJ.,  Aug.  20th,  1874 

Color  bright  lead-gray  with  tinge  of  purple.     BL  =  2-2-6. 

Composition  (according  to  analyses  not  published),  (AuFe)Te  +  8AgTe. 

B.B.  magnetic  before  the  ozydizing  name.  Occurs  maasiye,  disseminated  throuj^  the 
ore,  giving  it  a  dark-gray  color ;  also  in  thin  streaks.    Bed  Cloud  mine,  Colorado. 

Dr.  Genth  (I  o.)  asserts  thftt  this  so-called  new  spedes  ^*  is  nothing  else  but  a  mixtaxe  of 
petzite  either  with  pyrite,  or  perhaps  with  a  tellurid  of  iron,'*  and  "  is  baaed  upon  &  partial 
examination  of  a  mixture,'*  and  therefore  **  is  not  entitled  to  a  name.*' 

SOHREIBBBBITB,  Min.  p.  61. — ^lu  moteorio  irons,  Meuniar.  Ann.  Ch.  Phys.,  lY.,  zvii.,  48, 
1860. 

766  A.  SofarSckeringite,  86hra/uf.  Tsoh.  Min.  Mitth.,  1878,  p.  187. 

Occurs  at  Joaohimsthal  on  uraninite,  in  small,  six-sided  tabular  oxystals ;  t-iAi'=121i«. 
Prismatio,  one  bisectrix  being  normal  to  $-1.  Color  greenish  to  yellow.  It  is  &  faydroni 
oxy-carbonate  of  uranium,  containing  only  traces  of  S.  Loss  by  ignition  (£[  and  C)  =  86*7 
Contains  also  a  little  lime. 

ScoLECiTE,  Min.  p.  428.— Chili,  anal.,  Domeyko.  2d  App.  Min.  Chili,  p.  47,  1867. 
Composition,  IitxmmM>erff,  ZS.  G.  Ges.,  xxL,  06, 1868:  KenngaUy  Jahrb.  Min.,  p.  1870, 

9oa 

LimddorrBfjell,  anal,  IgeUtrdm,  Jahrb.  Min.,  1871,  861. 

(PoohnahUte),  India,  anaL,  HcmglUon^  J.  R  Geol.  Soa  Dublin,  n.,  1868, 114;  P^Unm^ 
Jahrb.  Min.,  1878,  862. 

388  A.  Seebaohite,  Bauor,  Za  G.  Ges.,  xxiy.,  p.  801 ;  xzy.,  p.  851,  and  BammM^^ 
fXT.,  p.  06. 
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Bauer  makes  tlie  mineral  deaoaeibed  as  herBohelite  by  TJhioh  (GeoL  and  Min.  of  Tlotoda, 
p.  61-66)  a  new  apeoiee,  under  the  name  of  aeebaohite,  and  in  tibia  he  ia  supported  Ij  Bam- 
melsbezg. 

AnalTsea  (L  a),  1.  Kerl ;  2.  Iiep8iii& 


fli 

%1 

Oa 

^a. 

& 

ft. 

1. 

48-7 

21-8 

8-5 

3-5 

tr 

22-7   =99-7 

8. 

44-77 

2210 

7-51 

8-18 

— 

22-07  =  99-68 

It  oooDZB  with  phUlipfiite  in  the  basalt  qnarries  of  Blohmond  near  Melbonme,  and  aooord- 
fng  to  V.  Lang  (PhlL  Mag.,  lY.,  xxyiii,  p.  606)  is  identloal  orystallographioally  with  hersohel- 
cte  from  StoUy.     (See  also  Jahrb.  Min.,  1874,  622.) 

SELBNWiBMUTHaLANZ.    See  Frsnzblitb. 

Skllaitb,  StrHver,  Attl  Aooad.  Sd  Torino,  iy.,  86, 1868.— Appendix  I.,  p.  14. 

SsLWYMiris,  Min.  pi  609— (belonging  in  the  pinite  gronp),  Appendix  L,  p.  19. 

Sbricite,  Mm.  p.  487.— Doubtful  character  discussed,  SeJiarff.  Jahrb.  Mia,  1868,  809 ; 
1871,66;  1814,271. 

Sbrfbntinb,  Min.  p^  464.— Origin  and  method  of  formation,  IMermak,  Bet,  Ak.  Wiea. 
Ivi,  283, 1867;  v.  Drasche.  Tsch.  Min.  Ifitth.,  1871,  1. 

Composition,  BammdBberg^  ZS.  G.  Gfes^  zzi,  97,  1868. 

Finland,  anal,  KuUhdm^  (Efr.  Finsk.  Yet.  Soa,  ziiL.  48, 187(V-71. 

Origin  of,  yarieties  ofaautonnite,  aomalite,  Meunier^  0.  B.,  Ixxi.,  690, 1871. 

Pseudomorph  after  staurolite,  BaiuLy  Proa  Aa  Kat.  Set  Philad.,  1871,  803. 

Snamm,  anal.,  Pogg.,  czlviiL,  829. 

Brewster,  N.  Y.,  analyses,  Breidenbaughy  Am.  J.  Sd,  IH,  tL,  211,  1878 ;  Sawes^  ibid., 
▼iii.,  451,  1874. 

Brewster,  N.  Y.,  pseudomoiphs  after  aaldte,  dolomite,  chlorite,  chondrodite,  enstatite, 
amphibole,  biotite,  brudte,  and  other  unknown  minerals,  J.  D.  Iktina,  Am.  J.  Sd.,  IIL, 
viii.,  375,  1874. 

(Yorhauserite),  anal.,  v.  Kdbell^  Ber.  Ak.  Miinchen,  June,  1874;  chzysotile,  antigorite, 
marmolite,  analyses,  same,  ibid.,  165,  1874. 

Pseudomorph  after  montioellite,  o.  Bath^  Ber.  Ak.  Berlin,  1874,  787. 

SiDBBiTB,  Min.  p.  688.-~Huttenbeig,  Carinthia,  analyses,  Wolffs  Ber.  Ak.  Wien,  lyi,  299, 
1867. 
Altered  to  hematite,  limonite,  eta  (Bohemia),  Boricky,  Ber.  Ak.  Wien,  lix.,  605,  1869. 
Tnscany,  provinoe  of  Luoca,  anal,  AehiarcU,  BolL  Ck)m.  <}eoL  Ital,  1871,  134. 
Pseudomorph  after  caloite,  Struver,  Atti  Aocad.  Sd.  Torino,  vi.,  877,  1871. 
Noya  Scotia,  anal.,  Harrington^  CkoL  Sunr.  Canada,  1874,  p.  239. 

Siegburgita.  A  new  fossil  resin,  containing  85  p.  a  carbon,  found  at  Biegbuig  near  Bonn. 
Described  byLasaulx  at  the  ^^Yexsammlung  Deutscher  Natnrforsdier  in  Breslau,"  Sept, 
1874.     (Chem.  News,  zxxi.,  181.) 

SiiiYEB,  Mm.  p.  9. — Andreaaberg,  in  csystals,  Groddeok,  Jahrb.  Min.,  1869,  445. 
Pseudomorph  after  stephanite,  j^bram,  ZqfhcMrovich^  Ber.  Ak.  Wiezi,  Ldx.,  83, 1874. 

Slmlaite,  Sehrattf,  =  pholbhitb,  which  see. 

BmoNTiTB,  TMhermak^  Ber.  Ak.  Wien,  Nov.,  1869.— Appendix  L,  p.  14. 

220ftoAardt,  Jahrb.  Min.,  1871,  866.    J9rei»»a,  Tsch.  Min.  Mitth.,  1872,  20.    Seeblcsdite. 

Skuttbbuditb,  Min.  p.  71. — Pooseeses  podtive  and  negatlye  thermo-dectrical  Tarietiei^ 
Sehrartfaod  Dana,  Ber.  Ak.  Wien,  Ixix.,  153,  1874 

SUALTITB,  Min.  p.  70. — ^Bunta  Brava,  anal.,  corresponding  to  (Co  Ni  Fe)'  Aa*,  Domeykc 
9d  App.  Min.  Chili,  p.  11, 1867  ;  see «Uk>  ibid.,  p.  22. 

Wittichen,  Baden,  anal.,  Petersen,  I^ogg.,  cxxxiy.,  70, 1868. 

Andreasbexg,  doanthite  johathamite),  anal.,  v.  Robe&,  Ber.  Ak.  MOnoheu,  1868,  402. 

Bleber,  Hessen,  anal,  liUgerj  Ber.  Ak.  MUnchen,  1873, 136. 

GrotA  shows  thiat  some  ciystals  are  thermo-eleotrically  podtiye,  others  negatlye,  and  con- 
dudes  {Botdj  PquTm  czlii,  1)  that  it  is  isomorphous  with  pyrite  and  cobaltlte.    He  remadki 
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that  ihlsTuiaittoii  in  tlMrmo-cleotrioal  diuBcter  is  tame  only  ofmito,  ooMite  and  t 
(July,  1874),  igtunant  of  the  invoitigatumB  of  Bthnwf  and  Zamui  (Maxoh,  1874^  Ber.  Ak. 

Wien,  box.),  Pogg.,  oUi.,  249. 

Smabaqditb,  Min.  p.  215.— From  the  diamond  rook  of  Du  Tolfa  Pan,  So.  Afdoa.  an- 
alyses, Moikdyne  and  FUghi,  Q.  J.  G.  Soa,  zxx.,  412, 1874. 

SuiTHSONiTE,  Min.  p.  692.— Eaibl,  Oarinthia,  anal,  Tach.  Min.  Mitth.,  1871,  55. 
Tennessee,  contains  indinm,  Tanner^  Gh.  News,  xzx,  141,  1874. 
Missouri,  analyses,  Geol  Bep.,  1874. 

Snarumitb,  Min.  p.  816. — Snaram,  anaL,  BreUha/upty  Jahrb.  Mm,  1873,  820L 

SoDALiTE,  Min.  p.  830.— Paendomorph  after  nephelite,  Monte  Sonmia,  Bbrik^&r^  Atti 
Acoad  Soi.  Torino,  vii.,  829. 

Sphalebfte,  Min.  p.  48.— Giyst.,  Sad^eek^  ZS.  O.  Ga.,  xzL,  620,  1869;  zzIt.,  181, 

1872. 

Gheroldseok,  Breisgan,  containing  thallium,  v,  KdbeH^  Ber.  Ak.  Mfincfaen,  1871,  77. 

XJnkel,  oryst,  Xiuouto,  Yerfa.  Nat.  Ges.  Bonn.,  zxrii,  188,  1871. 

Cryst.,  (4-4,  ^^,  new),  Klein,  Jahrb.  Min.,  1870,  811 ;  Kapnik,  crysfe.,  ibid.,  1871,  492, 
Binnenthal,  ciyst.  memoir  (new  forms),  Klein,  ib.,  1872,  w7. 

Bozbnry,  Gt.,  contains  0-0255  p.  a  indinm,  OcmwaUy  Am.  Ghemiat,  Oct.,  1878. 

In  sphsrosidezite,  Sehnorr^  Jahrb.  Min.,  1874,  681. 

83  A.  8pathiop3rzlte.  Sandbeiger,  Der  rhombiaohe  Azaenkobalt,  Jahrb.  Min,  1868,  410 : 
1878,  p.  59.    Sitzab.  Ak.  Miinchen,  1878, 185. 

Orthorbombio,  in  ronnded  or  complex  ciystala,  oombinationB  of  1  and  m-l ;  also,  maze  iBz«ly, 
in  simple  oiystids,  showing  the  same  planes.  Maorodome  planes  well  poUshed,  prismatio 
planes  dolL    Angles  apparently  very  near  thoae  of  lenoopyrite,  Dana. 

H.  =  4*5,  G.  =  6*7.  Gdor  tin-white  on  the  fresh  fcactore,  bnt  changes  rapidly  to  a  dazk 
steel-gray. 

Analyida  Y.  Geriohten  (La). 

Aa  8  Go  Ga  Fe 

61-46       2-87      14-97       4*22        16*47  =  99^ 

Atomic  ratio  for  Go,  Fe,  Ga  to  As,S  =  2 : 8.    It  contains  no  nickel 
Found  on  smaltite  (Speiskobalt),  or  filling  oanties  in  it,  in  the  cobalt  yefna  at  Bieber  in 
Hessen. 

Bphene.    See  Titakitb. 

Bpinel,  Min.  p.  147.— Anal.,  Ebkacharow.  Min.  Bnasl.,  y.,  867. 

Domboig,  yariety  in  red  octahedral  crystala,  anaL,  oontaixiing  5*68  p.  a  TiOi,  KMmoM^ 
Ber.  Ges.  Bonn.,  xzyi.,  144. 
No.  Garolina,  analyses,  altered  from  oomndnm,  Qenth^  Am.  PhiL  See.  Philad.,  ziii,  870, 

1873. 

SPODUMSznB,  Min.  p.  228.— See  Pihlitb. 

Staffblitb,  Min.  p.  534.— Disoassion  as  to  donbtfnl  ohazaoter  of  the  apeoieflL  Jahzeab 
Chem.,  1869, 1233:  1871, 1317, 
AnaL,  contains  iodine,  Petersen,  Jahrb.  Min.,  1868,  482 ;  1872,  96. 
AnaL,  Hautikofer,  J.  pr.  Gh.,  II.,Yii,  147. 
Waltsch,  Bohemia,  anaL,  Boricky^  Ber.  Bohm.  Ges.  Prag.  Feb.  21, 1878. 

Stanhitb,  Min.  p.  68.— Gomwall,  anaL,  Adger^  Gh.  News,  zxy.,  259, 1872. 

Staubolite,  Min.  p.  9&^,^-BammeUberg  has  confirmed  the  obseryations  of  LeAofUa 

2Cia  p.  389)  that  stanrolite  contains  silica  as  an  imparity  (ZS.  G.  Ges.,  zxy.,  53,  1873). 
asaulx  has  carried  the  matter  farther  and  preyed  that  not  only  qnarts,  bat  eyen  garnet, 
mica,  magnetite,  and  brookite  exist  in  it  as  imparities  (Tsoh.  Min.  Mltth.,  1872, 173).     Xhc 
•ame  sabject,  with  similar  reaolts,  has  been  investigated  by  Fischer. 
St  Badegrand.  cryst.  and  anal.,  Peters  and  Malj/,  Ber.  Ak.  Wien,  lyii,  646,  186a 
In  metamorphic  rodka,  Lebour,  GeoL  Mag.,  x.,  102, 1878. 
Ko.  Garolina,  aoalyaes,  OenUi,  Am.  PhiL  Soa  Philad.,  ziii,  883,  1873. 
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8TBAT1TB,  lOn.  p.  451.— AnaL,  TMl  Min.  Hitth.,  1872,  367. 

Stefhabitb,  Hon.  p.  106.  — (melanglanz),  Freibexg,  anal.,  FreneeL  Jahrb.  Mm.,  1878  788: 
1874,  «ft6. 

SterUiigita.    See  Bamoubitb. 

Stbtbfbldtitb,  Min.  p.  188.  —An  antimonite  of  copper,  reaembling  stetefelddte,  b.iB 
been  described  bj  Domejko  as  oconzxing  at  the  Potoohi  copper  mine,  near  Hoasicayelioa, 
Pern.  It  is  amoiphons,  compact  Fractore  smooth  or  nneven,  in  parts  coarsely  g^ranolat. 
€k>lor  black  or  greenish  black.  Streak  yellowiah-green.  Lnatre  weakly  resinous.  An  analgr- 
sis  on  the  purest  material  obtainable  (though  still  mixed  with  some  sub-sulphate  of  copper), 

fave  Sb04  82-93,  CuO  82*27,  FosOs  1114,  ZnO  0*50,  SOs  1-00,  H,0  (loss  at  low  redneM), 
8*53,  insoluble,  1*57  =  90 '04.  B.B.  infusible.  Dissolyes  readily  in  hydrochloric  add. 
Domeyko  regards  the  mineral  as  probably  hayinjg  come  from  the  deoompoeition  of  ohaloosti* 
bite,  an  analysis  of  which  he  adds,    dd  Appendix  Min.  Chili,  1871. 

587.  Stibioferxite.    B.  Goldsmith,  Proc.  Ac.  Philad.,  1878,  p.  866. 

Grenerally  amorphous.  Crystals  observed  in  a  cavity  and  supposed  to  be  the  same  substanot 
(no  reason  given)  were  orthorhomblo  showing  planes  »-t,  ^i,  2  and  0,  approximate  measnxe- 
ment  gave  /(*-i)  /=100'  8'. 

H.  =4.  G.  =3  '598.  Lustre  slightly  resmous.  Color  (cryst. )  faint  yellow ;  yellow  to  brown- 
ifih-yellow  (amorphous).    -Streak  dull  yellow,  brittle,  fraotare  uneven  ohondholdal. 

Analysis  (L  c.). 

lb  l^e  tt  Si  loss 

42-96  8*85  15*26  8*84  1-09       =        100*00 

Deducting  the  iron  we  obtain  as  the  oxygen  ratio  3b  :  9e  :  d,  1*1  : 1  :  1*4  or  1  : 1  :  14=s 

2(3 b  +  9e)'  +  9ti.    B.  B.  gives  reaction  for  antimony  and  iron.     Soluble  in  hydroohlorio 
add. 
Occurs  as  a  coating,  sometimes  {  indi  thidc,  on  stibnite  from  Santa  Clara  Co.,  OaL 

Stibiotriabobbtitb,  Bibiohexargentite,  PtfttffMib-— Appendix  I.,  p.  15. 

Stebnitb,  Min.  p.  29.— Kew  Zealand,  anal.,  Muir,  PhiL  Mag.,  lY..  xUl,  286,  1871. 
Santa  Clara  Co.,  Gal.,  anaL,  QM»mUh,  Proc.  Ac.  Philad.,  1873,  868. 

Stilbitb,  Min.  p.  442.— India,  anaL,  Haughton,  J.  Boy.  €kol.  Soo.  Dublin,  ii,  118,  1868. 

Composition,  Banvmdkberg^  ZS.  G.  Ges.,  xxi.,  25. 

AnaL,  Ak.  H.  Stookh..  ix.,  No.  12.  Nov.,  1870  (Clove's  CkoL  West  India  Is.,  p.  80,  1878). 

Stromoe,  anal.,  JSehnUd^  Pogg.,  czui,  115. 

Dumbartonshire,  anaL,  Young^  Chem.  News,  xxviL,  65,  1872. 

Seisser  Alp.  anaL,  Petersen,  Ber.  Offenbach.  Ver.,  xiv.,  102, 1878. 

STiBLmeiTB,  see  Bcsfpbbitb. 

464.  A.  StrigOTlte,  Becker  and  Websky,  Jahrb.  Min.,  1869,  p.  286.  Websky,  ZS.  G.  Ges., 
XXV.,  888,  1878. 

In  minute  crystals,  showing  hexagonal  prisms  under  the  microscope ;  sometimes  in  balls  of 
aggregated  crystals,  and  shown  hy  tiie  behavior  in  polarized  light  to  belong  to  the  hexagonal 
aystem.  H.=l.  G=3*144.  Color  daik-green  ^^on  alteration  changing  to  brown).  Streak 
green  to  grayish-green.  Analyses  :  1.  lacker  1.  a  2.  Websky  (G.=2^88),  Jahrb.  Mm., 
1869,  236.    8.  Websky,  Jahrb.  Min.,  1878,  391. 
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16*74 
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8-16 

2-02 

12-37 

=  99-61 
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14-08 
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21*94 
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14*81 

0*28 

=10000 
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28-43 

16*60 

11*48 

26*21 

7*26 

0-86 

0.86 

9-81 

=  99*96 

Analyses  1.  and  2.  were  made  on  material  which  had  suffered  sonie  alteration,  so  that  3. 
alone  expresses  the  oorreet  composition.  Oxygen  ratio  ^ :  fi  :  Si  :  fi=(approx.)  8:2: 
4  :  2.  Easily  decomposed  by  add  with  the  separation  of  silica  in  powder.  In  dosea  tube 
gives  off  water.    B.  B.  fuses  with  difficulty  to  a  black  glass  without  ooloring  the  flame. 

Occurs  as  a  fine  coating  over  the  minerals  in  druses  or  cavities  In  the  granite  vest  aoi 
north-west  of  Striegau  in  Sileda. 


Digitized  by  VjOOQIC 


54  AFPSKDIZ  n. 

Btrometxritb,  Min.  p.54— GhiJi,  an&L,  Domeyko,  2dApp.  Hizi.  Chili,  pi  85, 1887. 
Aigentine  Bepublio,  anal.,  Siewert,  Tsoh.  Min.  Mitth.,  1873,  251. 

Stbontianits,  Hin.  p.  699.— Glansthal,  oiTat.,  Henenb&rg^  Min.  Not,  ix.,  41, 187QL 

STRirviTB,  Min.  p.  651.— Skipton  caves,  Ballaxat,  ocyst.  desoriptioa,  and  aaaL,  Uhltk 
Gontrib.  to  Min.  of  Yiotoxia,  1870,  p.  13. 

SULPHATiTB,  Min.  p.  614.— In  eastem  Texas,  MaUety  Ohem.  News,  xxvL,  147,  ISTS. 

SuLPHUS,  Min.  p.  dO.— Oxyst.,  «.  JBaih^  Ppgg.  Beg.  Bd.,  tI,  849;  Br^rima^  Bee:  Ak 
Wien,lx.,  589,  1869. 

SUBANNTTB,  Min.  p.  ^SH^.^KomgoU  thinks  that  sosannite  is  only  a  fonn  of  leadhilUto  la 
€omponnd  orystals  (dxUlingB),  but  gives  no  soffioient  proof,  Jahrb.  Min.,  1868,  819. 

SuflBBZiTB,  Bnjuh^  Am.  J.  Soi.,  XL,  xlvi,  140,  840.— Appendix  I.,  p.  15. 

Stbpoobitb,  see  Jbtpooritb. 

Btltanitb,  Min.  p.  81.— Bed  Olond  ICne,  Oolorado,  /SUttnan,  Am.  J.  Sd.,  IIL,  viiL»  ft; 

Omth,  anal,  Amer.  Phil.  Soa  Philad.,  xiv.,  828,  1874. 

Stlyitb,  Min.  p.  111.— Stassfort,  dyst  Hnyasen,  ZS.  G.  Ges.,  xx.,  460, 1868L 
Kalnsa,  dyst.,  Tsohermak,  Ber.  Ak.  Wien,  bail.,  808,  1871. 

666.  A.  Syngenite, «.  ZepKofrovieh^  Lotos,  p.  187,  p.  818,  June,  1878;  Ber.  Ak.  Wleo, 
facvil,  p.  T28, 1873.    KsJinazite,  Rumpf,  Tsch.  Min.  Mitth.,  1878,  117,  197;  1873,  147. 

Monodinic,  a  (vert) :  b  (olinodiag. ) :  6=0-8738 :  1-8699  : 1  or  -68786 : 1 :  T»M»8.  C=76*  O'. 
Observed  planes  0,  »-$',  $-i  -l-i,-i-»,  \-i,  2-f,  /,  »-8,  •'-6,  iA,  t-8,  *-2,  »-f,  <-i,  1-i,  -1,  -4-4,  L 
8,8-2.  /A /=  78- 55' (over*-*).  Oa14=189'42^  Oa-1.<  =  151' 49'.  0 A 1-*= 148- 48. 
0  A-l=137'*  44' ;  *-»"  A-1  =  124«  19',  t-i  A-l=122«  55'. 

In  ^^eraUy  small  tabular  ciystols,  elongated  in  the  dizeotiofa  of  the  veTtical  axis,  the 
plane  y-i  always  predominates,  and  is  striated  vertically. 

Cleavage  /perfect,  also  *->'.  In  other  directions  fraotoxa  oonohoidal.  Plane  of  ojptlc  axei 
parallel  to  the  orthodiagonal  section,  aoate  bisectrix  makes  an  angle  of  2*  46'  with  *-».  Optu> 
axial  angle  apparent  in  air— red  =41*"  85',  blne=46''  22' ;  actual  angle,  red  =86*31,  Uae,  29*^ 
24'  (Yrba).  Index  of  refraction  1'55  (Yrba).  Doable  refraction  negative.  Dispezmoii  of 
axesp  <  v. 

H.  =2-5.    a.  =2-603  (mean),  2252  (Bompf,  L  o.).    Colorless  or  milky-white. 

Analyses,  1.  UUik  (mean  of  four  closely  agreeing  analyses,  in  one  of  which  was  also  found 
1-42  p.  c.  NaCl),  Tsch.  Min.  Mitth.,  1872,  120;  2.  Yolker,  Ber.  Ak.  Wien,  IxvL,  197, 1872. 
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1.    16-88 

28-55 

48-45 

6  47                           =99.85 

2.    16.97 

2803 

49-04 

5-85  (also  0-46  Mg.)  =99-89 

These  giw  the  formula  Ca3,  &S  +  d,  or  the  same  with  the  artifidal  salt,  which  Zephaxo- 
vich  shows  to  be  sIro  monoclinio  (ib.,  p.  189).  In  form  the  qrngenite  is  dosely  relived  to 
gypsum,  particularly  in  the  angles  of  the  prismatic  sone. 

In  the  flame  of  a  Bnnsen  gas-burner  becomes  milky,  colors  the  flame  violet,  and  melts 
easily  to  a  colorless  (on  cooling  white)  bead,  wi^  a  crystalline  granular  texture.  In  matzasi 
gives  off  water,  decrepitating  violently.  Easily  attacked  by  water,  dissolving  in  part  with 
the  separation  of  sulphate  of  lime.  Yrba  found  that  one  part  of  eyngenite  dissolved  in 
400  pts.  of  water.  Found  in  cavities  in  halite  at  Kaluss,  East  Galida.  Name  derived 
from  ovyyfviis  (related),  alluding  to  its  dose  relation  to  pdyhalite. 

Tabbbgitb,  Min.  p.  493.— Composition,  KmnffoU,  Jahzb.  Min.,  1869,  202. 

Tjenitb,  Min.  p.  16.— In  meteoric  iron,  Mmnier^  Ann.  Ch.  Phys.,  lY.,  xvii,  31.  1869. 

Talc,  Min.  p.  451 Greiner  (ZiUertfaal),  Tyrol,  anaL,  UUik,  Ber.  Ak.  Wien,  IviL,  MB, 

1868. 

Swayne  Ca,  No.  Carolina,  anaL,  of  a  oompaot  variety,  Adger^  Chem.  News,  xxr.,  830. 
1872. 

PSeodomorph  after  peotolite,  Bexgen  Hill,  Iieedi^  Am.  J.  Soi.,  IIL,  vi,  28,  1873. 
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TALeiMOTB,  27M/i.— Appendix  L,  p.  15. 

» 
Tammitb.  Mi.  Tamm  haa  analyzed  a  dark  steel-odlored  orystalline  p  iwder,  looalify  on* 
known,  very  hard.  G.  =  12*5.  He  obtained  W  88*05,  Fe  6.60,  Mn  0.15,  ondetexmined  6*M 
=:  100-00.  The  lofls  he  aaya  is  not  due  to  oxygen.  He  calls  his  unknown  subetuioe  feno- 
toAgsten,  and  p-opoees,  in  oase  the  ohazacter  of  the  mineral  is  sustained,  to  give  it  the  name 
OrookmU,  Mr.  Grookes  justly  says  that  the  name  tammite  should  be  preferred.  Chexn. 
News,  xxvi,  July,  1872. 

Tantalitb,  liin.  p.  514.— Composition,  Hermann^  Bull  Soa  Moea,  1867,  iy.,  464 
Finland  and  Sweden,  analyses,  BarumeUberg,  Pogg.,  cxUt.,  56,  1871. 

Tapalpite,  Don  Pedro  L.  Mcnrcy^  Naturaleza,  Aug.,  1860,  p.  76.  Tellurwinnuth,  JSowi- 
mM>0rg^  ZS.  G.  Gesw,  xxi.,  81.— Appendix  L,  p.  15. 

TaftoTiITS,  Mm.  p.  518.— Sukkula,  Finland,  Bammd»b«Tg^  anal,  Pogg.,  oxUy,  70,  1871. 

Tellxtbatb  of  Coffer  and  Lead,  disooyered  by  Mr.  Enabe,  at  the  Iron  Bod  Mine, 
Silver  Star  Distriot,  Montana,  occurring  in  fissures  in  the  rock.  At  the  Green  Campbell  Mine 
it  Ib  found  as  a  thin  coating  upon  the  selvage  of  the  foot  waU.  Proved  to  contain  copper, 
lead,  and  telluric  acid.  The  sample  sent  to  Dr.  Genth  consisted  of  an  apparently  unifonn 
eiskine-green  powder.  He  speaks  (priv.  contrib. )  of  proposing  to  investigate  the  material  fur- 
ther, aj^,  if  its  supposed  (diaracter  is  sustained,  will  give  it  a  disfeinotive  name.  Qenith^ 
Am.  Phil  Soa  Phihwi.,  xiv.,  229,  1874. 

Tbllubwisicuth.    See  Tafalfite. 

Tbllurixtm,  Min.  p.  \^,^GenJth,  Am.  J.  ScL,  IL,  xIt.,  S13,  1868. 
Colorado,  SiUman,  Am.  J.  Sd,  IIL,  via,  27, 1874 ;  Qenth,  Am.  PML  Boa,  PhiLid.,  1874, 
Aug.  21. 

Saciamento,  Chili,  note,  B&rtrandj  Jahrb.  Min.,  1870, 466. 

Tefhboite,  Min.  p.  269.— Franklin,  N.  J.,  anaL,  Mixter^  Am.  J  SoL,  H.  xlvL,  281, 
186a 

Tbtbadtmitb,  Min.  p.  30. — Orawitza,  anaL,  Freneel,  Jahrb.  Min.,  1873.  799. 
Thermo-electrioa]  properties,  Sohraufasid  I/ana^  Ber.  Ak.  Wien,  bdx.,  151,  1874. 
Montana,  anal ,  Genth^  Am.  Phil.  Soa  Philad.,  xiv.,  224,  1874. 

Tbtbahbdritb,  Min.  p.  100. — Russia,  oryet.,  Jerem^ew,  Eoksoh.  Min.  EusaL,  v.,  869. 

Neubulach,  Wartembexg,  anal  (Hi  :i^  6*33  p.  a),  Petersen,  Jahrb.  Min.,  1870,  464. 

Cerro  Blanco,  anal,  by  Sieveking,  Domeyko,  8d  Appendix  Min.  Chili,  1871;  Ghalgayio, 
anal  (freibeigite),  ibid.  See  also  2d  Appendix,  p.  19,  1867,  and  4th  Appendix,  p.  15« 
1874. 

Horhausen,  near  Neuwied,  cxyst.,  Klein,  Jahrb.  Min.,  1871,  498. 

Brixlegg,  T^ol,  anal.,  Untchy,  Jahrb.  Min.,  1872,  874. 

Cxyst.  memoir  and  relation  to  sphalerite  and  chalcopyrite,  Badebeek.  ZS.  G.  (Jea.,  xxIt., 
427,  1872. 

Thomsbnolitb,  Min.  p.  129. — Cryst,  belonging  to  a  so-called  dlino-quadratio  system,  a 
ryert.):  6:  0=1*0444: 1:1.  C7=92'80',  anal.,  JVord^iMiUdU,  (Bfv.  Ak.  Stookh.,  1878,  84. 
Bee  Sehrcmf,  Tsch.  Min.  Mitth.,  1874,  161. 

Thousonitb,  Min.  p.  424 — ^Anguilla,  W.  I ,  anal..  Nordstrom^  Ak.  H.  Stookhohn,  iz., 
Na  12,  Nov.,  1870  (Cleve^s  Geol  W.  India  Is.,  p.  30,  1870). 
Seisser  Alp,  anal.,  Haushofir,  J.  pr.  Ch.,  dii.,  305. 
Mugdock  Water  Tunnel,  Young ^  Chem.  News.,  xxvU.,  55,  1872. 

Thobitb,  Min.  p.  413.— (Orangite),  cryst,  IfordenikiSld,  GBfv.  Ak.  Stookh.,  xxvii.,  554, 
1870. 

Tn?.    See  Ca88ITBBIte. 

TiTANiTB,  Min.  p.  888.— fiothenkopf,  l^rol,  czyst.,  Zepharoviehy  Bee  Ak.  Wiea,  IZi, 
815,  1869. 

Czyst  memoir,  Heumiberg,  Min.  Not,  viii.,  1, 1868;  ix.,  45, 1870;  xL,  19,  81,  1878  ;  Me 
also  Jahrb.  Min.,  1874,  828. 

Sukbaoh,  czyst,  Behravf,  Ber.  Ak.  Wien,  Ixii,  704,  712, 1870. 
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Tooomallto,  Dom^ko,  9d  iLppend.  Min.  OhDi,  p.  41, 1867. 

AmorphooB,  stmotnze  granular.  Oolor  a  pale-yellow,  by  the  aotiaa  of  the  air  il  fiovi 
ilarker,  and  passes  to  a  grayish-green,  and  finally  to  a  gxayish-Uadk  and  blaidc  Soft,  eaaly 
reduced  to  a  powder.    Streak  ydlow. 

Composition  Ag  I  +  Hg^I.    An  analysis  gave  Ag  83*80,  Hg  8-90, 1 41-77,  uOioi 
16*65  =  96  -13.    The  loss  is  due  to  some  water  belonging  with  the  residne,  and  protmblj  i 
iodine. 

In  the  dosed  tnbe  gives  off  first  water,  then  a  yellow  ring,  followed  by  a  mixed  i 
(meroorial),  and  finally  a  red  ring.    With  oarbonate  of  soda  in  the  mateaos  giTOs  aaij  pan 
mercory.    Decomposed  by  nitric  add.    From  the  mines  of  Ghafiaioillo,  Ghili. 

Topaz,  Min.  p.  876.— Slum,  acyst  note,  Jahrb.  Min.,  1869.  721. 
Altenberg  and  Schlaggenwald,  oryst.  memour,  Oroth,  ZS.  Ck  Ges.,  zzil,  881, 1870, 
Thermo  (=  pyro)-eleotrical  oharaoter,  Bankd,  Jahrb.  Min.,  1871^  887. 
Analyses,  Xlmm,  Jahrb.  Min.,  1874, 189. 

ToBBBiunTB,  Min.  p.  685.— Analyses,  WwM&r.  J.  pr.  Gh.,  IL,  TiL,  10, 11, 18 ;  Sokntf^ 
IWsh.  Min.  Mitth.,  1872, 181. 

ToxTBMALiHB,  Min.  p.  866.— Switierland,  oolorleos,  WiMTy  Jahzh.  Min.,  1868,  4j66. 

Isola  del  Giglio,  anal,  B^M,  BoU.  Com.  GeoL  ItsL,  1870,  84. 

Elba,  cryst  and  anal,  «.  Bath,  ZS.  G.  Ges.,  zzil,  668, 1870 ;  AMariO,  Naoro  dmeBtaL 
II.,  iii,  Feb.,  1870. 

Many  analyses,  and  disonssion  of  oomposition,  BaminMtmg,  P^W^i  osziz.,  879,  547, 
1870. 

Na  Oardlina,  with  oomndom,  Qtnih,  Am.  FhiL  Soo.  Philad.,  zilL,  878, 1878. 

336  A.  Trantwinlta^  K  Goldsmith,  Proa  Aa  PhDad.,  1878,  9,  848,  86S. 
Microorystalline ;  obserred  forms,  hexagonal  prism,  pyramid,  also  triangnlar  prism.    K,= 
1-2.    Oolor  green.    Lustre  dnU  (nnder  miorosoqpe  yitreous).    Streak  light-gn^. 
Analysis  (I  a): 

Si  €r  9e  Xl  Ca  l[g 

21 78  88-89  18-29  0*81  18-58  Oil  =  100-64 

Oxygen  ratio  for  bases  to  sQioa  =  11 :  6,  perhaps  2 :  1.  B.B.  gives  reaotion  for  ohramiiim, 
insoluble  in  acids.    Ooooxs  on  chromite;  from  Monterey  Go.,  OaL 

Tremolitb,  Min.  p.  288.— Belated  minerals,  Tschermak,  Min.  lOtth.,  1871,  87. 

Tbidtvits,  Min.  p.  805.— Appendix  I.,  p.  19.— From  Alleret  (Dep.  Haute  Loire),  TsuBiilr, 
Jahrb.  Min.,  1869,  66. 

Formed  artificially,  Bote,  Ber.  Ak.  Berlin.  Jnne,  1869,  p.  469. 

Donble-reT -action  positiTe  like  quartz,  Sehtttige^  Ber.  Ges.  Boon,  xxvi.,  119, 1889. 

Observed  with  microscope  in  thin  rock-sections,  Zirkd,  Pogg.,  oxL,  492  (Jahrbu  Min.,  187Qt 
S28). 

In  porphyry  at  Waldbockelheim,  JStrmg^  Tsch.  Min.  Mitth.,  1871,  49. 

As  inclosares  in  quartz  crystals.  Lotos.  Dea,  1872  iSandberg&r,  Jahrb.  Mui.,  1868, 4M,  7SJL 

From  varionii  new  localities,  Mdldj  Jahrb.  Min.,  1878,  608. 

Oryst.  memoir,  with  a  complete  description  of  the  many  and  interesting  twins,  «.  BaA, 
Pogg.,  olii,  1, 1874. 

TBimoEBiTB,  TteAermakj  J.  pr.  Oh.,  IL,  ii,  250.— Appendix  L,  p.  16. 

.Tbiflitb,  Min.  p.  548. — Sierra  von  Oordoba,  Argentine  BepnbUo,  several  aaalysss,  8U 
wert,  Tsch.  Min.  Mitth.,  1878,  225  et  seq. 

TB50BBITB,  WeUbach,  Jahrb.  MhL,  1871,  870;  1878,  815.— Appendix  L,  p.  16. 
Winkler  has  analysed  the  trogerite  of  Weisbaoh  with  the  following  resolts ;     ft  usTjwsi  1 
8  p.  a  impurities  deducted.    2.  4i  p.  a  deducted.    3.  on  pure  mater&U. 


Is 

9 

H 

1. 

18*48 

68-44 

18*08  =  1001)0 

2. 

18-88 

62*42 

18*75  =  lOOOO 

8. 

19-64 

6876 

14-81=   98*21 

which  correspond  to  the  f  ormiila  8S  2s  +  18fi[. 
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On  boating  it  giTM  off  water,  and  takes  a  goMan-bsGrwn  odor,  but  TCsnnea  a  jtSUm  on 
cx>oliiig.    J.  pr.  Ch.,  IL,  yii,  6,  1878. 

TBon^iTB,  Min.  p.  67.-~Meuni&r  comclades  that  the  oompoeition  of  troQite  is  (FeNi)^Si* 
(not  FeS),  Ann.  Oh.  Phys.,  IV.,  xvii,  86,  1869 ;  0.  B.,  Izriil.,  768,  1874.  BammeUberg, 
Abh.  Ak.  Berlin,  1870,  84). 

TaGBSFFKiHiTB,  Min.  p.  887.'Compoaitiein,  Eermann,  J.  pr.  Gh.,  ovi.,  880,  '86a 

314  A.  Tschormakite,  v.  JSobO,  J.  pr.  Ohem.,  H,  Yiii,  411, 187a 

Maafldye,  deavage  on  two  sorfaoes,  making  an  angle  of  94*.    Striatiooa  on  faoe  of  better 

cleavage.    H.  6.    0. 2*64.    Phoephoreeoent.    Odor  grajish  to  white.   Trandaoent.   Lustre 

vitreous.    Analysis,  L  a  ; 

Si  21  %  fra(&tr)  A 

66-57  16-80  8-00  6-80  3-70  =  99-87 

This  wonld  give  the  f  ormnla  8ft  Si  +  Si  Sis,  or  that  of  a  magnesian  oligoolase.  It  ooonie 
with  kjemlflne  and  quarts  at  Bamle,  Norway. 

G.  W.  Hawes  (Am.  J.  Sd.,  III.,  vii.,  679, 1874)  has  analyzed  a  mineral  from  the  above 
locality,  and  labeUed  tsohermakite,  with  the  following  results :   G.  =  9*67. 


Si 

SI 

9e 

Ca 

■  Ag 

t 

fra 

M-04 

M-87 

0-89 

1-80 

110 

o-ai 

9-91 

ign. 
0%  = 


10017 


This  gives  a  oompodtion  very  near  that  of  alUta 

The  mineral  agreed  in  all  its  phydod  diaraotezs  with  the  description  of  tsohermakite,  but 
was  almost  destitute  of  magnesia,  i9hiQh  suggests  the  idea  that  the  material  analyEed  by 
T.  Kobdl  may  have  been  impure. 

Des  Gloiaeaux  has  smce  (0.  B.,  Izzz.,  Feb.  8, 1876)  found  that  the  so-oalled  tsdiermakite 
from  Bamle  is  identical  witii  albite  in  optioal  properties.  He  quotes,  moreover,  the  follow- 
ing analysis  by  Piaani :  Si  66*87,  £l  22-70,  Ca  1-40.  fig  0*96,  JTa  970,  ^  0*70  =  101-82 
G.  ^  2^.     This  fi^ves  the  oxygen  ratio  for  It :  fi  :  Si  =  1  :  8  :  11,  or  nearly  that  of  albite. 

TXTBOITB,  Mfai.  p.  167.— Terry  Cope,  N.  S.,  Bou)^  PhU.  Mag.,  IT.,  zzxvii,  268. 
Salisbury,  Oonn.,  anaL  and  description,  Bnuh  and  Bodman^  Am,  J.  Soi,  IL,  zliv.,  219. 

TuBsnEBTTB.    See  Monazitb.  « 

Ttbitb.    See  Febousonitb. 

Ttbolitb,  Min.  p.  670.— Libethen,  Hungary,  anal.,  OaC  essential  not  an  impurify, 
Church,  J.  Oh.  Soo.,  IL,  xi.,  p.  108,  Feb.,  1870. 
Tyrol,  Piehler,  Jahrb.  Mm.,  1871,  68. 

Ulbxttb,  Mhi.  p.  59a-— Nevada  and  Arizona, /SWman,  Am.  J.  Sd.,  III.,  vL,  180. 
Newport  Station,  Nova  Scotia,  hi  crystals,  JBaw,  PhiL  Mag.,  IV.,  xttIt  ,  275,  1870;  zli, 
276,  1871. 
Atacama,  anal.,  Domeyko,  4th  App.  IGn.  Ohili,  p.  86, 1874. 

Ui^XMABKiTB^  MhL  p.  78.— Binkenberv,  Oaxinthia,  Yedi.  G.  Bddis,  1871,  8.  p.  181. 
From  the  Lofimg,  ozystals  diowing  indmed  hemihedrism,  Zepharovieh,  Ber.  Ak.  Wien,  hL, 
809,  1869;  Lotos,  Jan.,  1870.  — ,      /-  —,      i 

Waldenstdn,  analyses,  Bumjtfajid  XJJUk,  Ber.  Ak.  Wien,  IzL,  7, 1870. 

Ubakihitb,  3Gn.  p.  154.^0dorado,  Am.  J.  Sd.,  IIL,  v.,  886, 1878. 

Ubahophanb,  Min.  p.  806. — ^Diacusdon  of  oompodtion,  =  a  thomsonite  in  which  )  du- 
mina  is  replaced  by  uranium,  WebBky^  ZS.  6.  Ges.,  zzi,  92,  1869 ;  see  also  Wtikbaeh,  Jahrb. 
Min.,  1878,  826. 

6fl4  A.  Uranosphssrite.  WddMUsh,  Jahrb.  Min.,  1878,  815 ;  Winkler,  J.  pr.  OhenL,  IL, 
viL,  5. 

In  half -globular  aggregated  forms,  sometimes  with  a  dull,  or  dightly  lustrous  surface. 
Bometimes  rough  and  dnuy,  showing  under  the  misoroscope  that  they  are  made  up  of 
Okinute  acutely-terminated  crystals.  Structure  concentric,  also  nuliated.  H.  =  2-8,  G.  ^ 
5'86.    Odor  orange-ydlow,  brick-red  (Winkler).    Lustre  greaqy.    Streak  yellow. 
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60-82 

4413 

6-66 

60-88 

44-84 

4-76 
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Axaijwm,  Winkler,  1.  o.,  1.  impozildes  (11  p.  o.)  dedaoted,  3.  perfiectiy  pme 

1. 
2. 

rhete  ^ve  the  f  ormida  Bi  2^  +  8:^. 

Decrepitates  on  heating,  and  falls  to  pieoee  to  a  masa  of  orjBtaUine  needlflB,  iriUi  tOk) 
loetre,  homogeneons  aud  of  brown  oolor. 

OconxB  with  other  related  uranimn  minerals  at  the  mine  Weisser  Hisseh,  near  Seiineebem. 
Saxony. 

673  O.  Uranospinite.  Weisbach,  Jahrb.  Min.,  1878,  815;  ll^HnUer,  J.  pr.  Cb.  IL, 
vu.,  11. 

Orthorhombio.  In  scale-like  oxystals,  with  quadratic  or  reotaogalar  ontlinesw  Cleavage 
perfect,  parallel  to  the  planes  of  the  scales.  H.  =  2-8.  G.  =8-46.    Color  aiakine-giocp. 

Analysis,  Winkler  (L  o.) ; 

Is  ^  Oa  ft 

19-87  69-18  6-47  16-29  =  100-81 

which  corresponds  approximately  with  the  formula  Ca,  9  is  +  8d. 

Weisbach  regards  it  as  an  arsenate  corresponding  to  antnnite.  Winkler  soooeeded  in  mak 
ing  nranospinite  artifleiallj  with  the  foUowing  oompoaition:  Is  28-01,  ?  eO-Ol,  Ca5-6a, 
fi  14-27  =  101-91. 

Found  with  other  related  uranium  t«iTiAiiii«j  at  the  mine  Weisser  Hizaofa,  near  flofameebeig, 
Saxony. 

TJBjLisoTiLy  Boricky^  Jahrb.  Min.,  1870,  780;  see  also  Jahrb.  tfin.,  1873,  296^  816.—^ 
pendix  L,  p.  16. 

446  D.  VaaUte,  Jfaskdyns  and  FUght,  Q.  J.  G.  Soa,  xxx.,  409,  Nov.,  1874 

Monoclinic.  (7  =  76' 80'.  Occurring  in  hexagonal  prisms;  iAi  =  60*  10'.  lA0  =  Wr4ff 
(oalc.  =  96-  41). 

Cleavage  0  ea^,  1  much  less  so.  Normal  to  0  coincident,  or  Tezy  nearly  so,  with  the  maaa 
line  of  the  optic  axes ;  optio-axial  angle  very  small ;  double-refraction  negatiTe. 
Color  drap,  in  spots  fine  bluv 

Analysis  (1.  c.) 

Si  XI  Pe  ftg  Sa  fl  C  <Sr 

40*88       9-80       6-84        81*84        0.67         9*72  tr  tr  =  99-20. 

giving  the  formula  fi  Si  +  2  (8Mg,  2§i,  2:^).  Oxygen  ratio  for  ft:  fi:  Si:  ft  =  6:  8  :  10:  4 
Expands  on  heating  on  a  platinum  foil  to  six  times  original  size,  in  i)Owder  no  expansion  at 
all.  Loses  no  water  at  100'  C.  Occurs  in  an  altered  bronzitio  rock  from  the  diamcmdHiig^ 
gings,  called  Du  Toit's  Pan,  So.  Africa. 

Vallerlite,  Blomstrand,  GSfv.  E.  Akad.  Stockholm,  xxvii,  p.  19,  1870. 

Massive,  without  a  trace  of  crystalline  texture.  Color  very  like  that  of  pyrrhotite.  Lustra 
perfectly  metsJlic;  fracture  imeven.  Resembling  graphite  in  its  unusual  softness  (yields  to 
the  nail,  and  can  be  out  with  a  knife),  and  in  its  property  of  leaving  a  datk  streak,  wbea 
scratched  on  paper.    G.  =  8*14. 

Analyses  (1.  o.)  in  part  from  different  samples,  (neglecting  a  small  insoluble  portioB). 

10-77 


Fe 

Al 

On 
1700 

Mg 
6-26 

Oa 

Ka 

0*69 

K 

0-81 

S 

1. 

2. 
8. 
4. 
5. 
n 

29-82 

22-20 

27-18 
25*50 
26  84 

229 
818 
278 

18-66 
18-91 
16-51 
17-77 

4-97 
7-80 
6-84 

0-18 
018 

0-81 
0-45 

0-16 
028 

22-78 
22-68 

22-54 

The  variation  in  Ou.  and  Mg  in  the  analyses  is  regarded  by  Blomstrand  as  ahowing  a  poan 
ble  variation  in  the  oompoaition  of  the  speoiM.    Begwtding  aU  the  Cu  aa  combined  aa  GoA^ 
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and  ghrinff  tiie  renudnder  of  the  iiilphiir  to  the  izon  (FeSt),  and  oalonlating  the  other  metek 
as  ozyde,  we  obtain  : 

OaS        Fea>  Fe  £l  %         Ca  fTa  &  ^ 

26-74       29-40       1601        514        1067       0-25       0*61       027        10'77=98-7e 

Oiving  easentiallj  the  formula  2GiiS,  FeS>  +  2MgPe+4^. 

B.  B.,  loeee  ita  lustte  and  beoomee  darker.  In  the  matrasB  giree  off  water  and  a  alight 
ooating  of  Bolphor.  The  water  is  strongly  oombined,  and  is  giren  off  only  at  a  full  red 
heat. 

Yeiy  rare ;  oooars  In  small  (laige  as  hazelnuts)  fragments  in  a  dark-greenish  limestone, 
which  is  much  mixed  with  mica  and  other  minerals,  at  the  Aurora  Mine,  Nya-Kopparberg, 
Sweden. 

Named  for  the  Swedish  mineralogist  Yallerius.     [A  yeiy  doubtful  compound.] 

YAiTADiNrrE,  Mln.  p.  610. — So.  Africa,  anaL,  Maskdyne  hud  Flight,  J.  Ch.  Soc.,  H,  x, 
1053,  1872. 

The  researches  of  Boeooe  hare  shown  that  Tanadio  acid  is  V^Oft,  not  VsOt,  which  escplaini 
the  similarity  of  ranadinite  crystals  to  those  of  pyromorphite,  Phil.  Trans.,  1860,  1870. 

Yaitadiolitb,  Hermann^  J.  pr.  Gh.,  11.,  i,  445.    Appendix  I.,  p.  16. 

Yakaditb,  Mm.  p.  610.— Chyst.,  Bdkrauf,  Ber.  Ak.  Wien,  Ixiii,  167, 1871. 

Yauscitb,  Mm.  p.  582.—- According  to  PeUrMn  :£lP,  +4^,  perhaps  identical  with  oallaita 
(turquoise),  Jahrb.  Min.,  1871,  2!Sil  \kmngoU,  Jahrb.  Min.,  1872,  108. 

Ybbuiculitb,  Mm.  p.  403.— Pelham,  Mass.,  Adam»^  Am.  J.  SoL,  n.,  xlix.,  272;  Shepardy 
ibid.,  L,  p.  96. 

Relation  to  the  mioas,  in  optical  oharaotexs  and  chemical  oon^position,  Cooke^  Mem.  Am. 
Aa  Boston,  1874,  85. 

See  jefferisite. 

YBBxrOAKiTB,  Min.  p.  276.— Aiendal,  anal.,Damour,  Ann.  Gh.  Phys.,  lY.,  xxiii.,  157, 1871, 
Giyst.  (new  forms)  Jeremejew,  Yerh.  Min.  Ges.  St.  Pet.,  IL,  yiL,  1878;  Jahrb.  Min., 
1873,  423.    Gomp.  RanmeUberg,  ZS.  G.  Oea,  xxv.,  421. 
Ganzucdi,  anal.,  Lembeig,  ZS.  G.  Ges.,  xxiy.,  240,  1872. 
Altered  to  fassaite,  DoU,  Tsch.  Min.  Mitth.,  1874,  85. 
AnaL,  Jatumky,  Ber.  Ghem.  Ges.  Berlin,  1873, 1456. 

641  A.  Veszel3rite,  Schrauf,  Anzeig.  K.  Ak.  Wien,  1874,  p.  135. 

Triclinia  a  (vert.) :  b  (brach.) :  c  :=  0-71516  :  -06529  ;  1.  |=92»  1,  u=101«  3',  f=91*  9'. 
Observed  planes  i,i,  i-i,  1-i,  1-i,  2-2,  2-2.  iAi-i=134"  18',  /a  i  =93»  2,i-iAl-l=12C'86', 
1-i  A  l-{=109'*  50'.     Grystals  formed  by  combination  of  prism  and  domes. 

Jn  crystalline  crusts  on  garnet-rook.    H.  =4.    G.  =8-5. 

Analysis  (on  a  veiy  minute  quantity)  Ou=57.2,  £[=16*0  or  4Cn^+5^,  with  traces  of  iron, 
but  no  arsenia  Loses  at  100**  G.  one  equivalent  of  water,  and  the  remainder  at  a  red  heat 
Occurs  at  Morawicza  in  the  Banat 

Victorite.    See  Enbtatitb. 

YiLLABSTTS,  Min.  p.  409.— Genth,  Am.  Phil.  Soc.  PhUad.,  xiiL,  364, 1873. 

ViBmiTE.— A  collective  name  proposed  by  Yogelsang  (ZS.  G.  Ges.,  xxiy.,  p.  529,  1872)  foi 
aU  the  indeterminable  transparent  green  compounds,  which  are  observed  in  rocks  and  may 
be  regarded  as  hydrous  protoxyd  silicates  of  iron  and  magnesia.  They  are  genemlly  in 
acaly  or  fibrous  forms  and  are  often  the  result  of  the  decomposition  of  hornblende,  chrysolite^ 
etc.  The  name  is  also  used  by  Dathe  (ib.,  xxvi.,  p.  10),  who  shows  its  relation  to  Liebe's 
diabantachronnyn  and  Sandberger*s  aphrosiderite. 

YiviAKiTB,  Min.  p.  556. — Gryst  description  with  important  correction  of  hitherto  accepted 
angles,  v.  Bath,  Pogg.,  cxxxvi,  406. 
Analyses,  MatiM^M  and  FUght,  J.  Gh.  Soo.,  11.,  iz.,  6. 

YoLTAiTB,  Min.  p.  652.— KremnitE,  anaL,  Tkhermak,  Ber.  Ak.  Wien.  1867,  Ivi.,  881. 

Wackenboditb,  Adam,  Tableau  Min.,  1869,  p.  76.  A  variety  cf  wad  confcainiag  IB'Sf 
p.  c.  ^b ;  see  Dana,  Min.,  p.  182,  anal.  6. 
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Wad,  IDxL  p.  181.— OvNK^te,  district  Jacala,  Mezioo,  Jf.  Banena,  VatanlflOL  hL  iM 

1874. 

Wagkebitb,  Hin.  p.  588.— AnaL,  showing  the  presenoe  of  4  p.  c  iiXlnJlM,  «.  JEoM,  J. 
pr.  Ch.,  n.,  vii,  276,  1878. 

Walfttbgitb,  WeiBbaoh,  Jahrb.  Miii.,  1871,  870 ;  1878,  816 :  in  Af^wnozx  L,  pu  16 
Winkler  has  axudjzed  the  walpoxgite  of  Weiebftoh,  with  the  f oUowing  zesaltB : 


Is 

e 

Si 

ft 

11-88 

20-29 

61-48 

4-82  =  97-98 

18-03 

20-64 

60-84 

4^  =  97-66 

These  oorre^Kmd  to  the  formnla  6Bi,  Ss  +  89  Ss  +  10& 

In  a  red-heat  the  crystals  take  a  brown  color,  which  passes  into  an  orango-yeUcnr  en  eeol- 
ing.  No  decrepitation  on  heating  takes  place,  and  no  change  of  fonn.  Deeompoeed  I9 
nitric  acid,  leaving  a  white  residne  of  arsenate  of  bismnth,  which  goes  into  miihitian  en  tiM 
addition  of  hydrochloric  add.    J.  pr.  Ch.,  IL,  vii.,  p.  6, 1878. 

620  O.  Wapplerite,  HVenedy  Tsch.  Min.  Mitth.,  1874,  279. 

Tridinic  Crystals  minute  and  highly  modified,  resembling  angite  or  wolfnunite  la 
habit.  Also  in  incmstations  sometimes  crystalline,  or  globniar,  sometimea  glaesgr,  villi  a 
remform  surface.  Cleayage  dinodiagonal.  H.  2-2*6.  6.  2-48.  Color  white.  TrsiiiihtffflBt, 
the  ciystals  colorless.  Lustre  strongly  Yitreous.  [Crystallographio  determinatioxi  hy  Sdtniil 
(priv.  contrib.,  dated  Vienna,  Marcii  20th,  1875).  Tridinic.  a  (yert.) :  d  :  d  =  0-09087 : 1 : 
111002.  (  =  90*  13'  56' :  n  =  96'  20;  (=W  W  86'.  Obeeryed  planes,  i^  ^S,  a-t',  i,/, 
«,^l-«,  ,1-i',  8-i,  8-i',  104.  -24  -^.2,  ^-2',  2-2'  -44,  44,  -44'  44V-iT,  -»4',  ^,  -64', 
-7-J,  -H'.    <^«  A/=  132«  0';  « A/  =  18l«  46^^  «  Al-I  =  104«  60' ;  i4A-«-«'  =  MT  14.} 

The  czystals  are  characterized  by  prevalence  of  sones,  l^  which  means  nearij  all  of  tki 
planes  could  be  determined. 

Wapplerite  undergoes  alteration,  by  taking  up  one  equivalent  of  water,  f onai^g  1 
cpaque  pseudomorphs  which  have  been  described  as  rcBulerUe  (Dana,  Min.,  pu  656). 

Analyses,  Frenzel  (1.  a). 


1m 
47-70 

Ca 
14-15 

SiS9 

tL 
29-40=   99-58 

47-69 

16 -60 

7-86 

29-49  =  10018 

These  give  for  the  composition  2Ca  Ss  +  8tt,  where  some  lime  is  replaced  fay 
Of  the  water  6  atoms  go  off  at  100*  C,  the  remainder  at  860*. 
Found  with  pharmacolite  at  JoaohimsthaL 

Wabrxkotonitb,  Min.  p.  664. — See  broehantiU,  Domeyko,  2d  Appendix,  Min.  Qkd&^ 
p.  23,  1887. 

Wabwickitb,  Min.  p.  600.~Descaiption  and  analysis,  /.  L,  Smithy  Am.  J.  Soi,  m.,  vnL, 
432, 1874. 

Waybllitb,  Min.  p.  676.— Chester  Co.,  Penn.,  anal.  Bsmumn.  J.  pr.  Ch,,  ovi,  60, 18M. 
Couniy  of  Cork,  anal,  Churchy  J.  Ch.  Soa,  II.,  xi,  110,  Feb.,  1878. 

Wbbstbbitb.    See  ALUMnrrriB. 

Wbbhbbitb,  Min.  p.  819.— Bucks  Co.,  Pesm.,  anal.,  Zeedc,  Am.  J.  Soi,  DX,  viil,  481 
1874  >        »— 7 

WB0TANITB,  Blcmgbrand^  J.  pr.  Oh.,  cv.,  341.— Appendix L,  p.  16. 

813  B.  Wheelflrite.    O.  Loew,  Am.  J.  Sd.,  IIL,  viL,  p.  671. 

A  resin,  yellowish  in  color,  found  in  the  Cretaceous  beds  of  northenn  Kew  Mexico,  lUli^ 
Ihe  fissures  of  the  lignite,  or  interstratified  in  thin  layers  in  it.  Most  abnndantiy  obaerred  it 
the  vicinity  of  Nadmientio. 

Two  analyses  gave  Loew  (L  c.) 

0  H 

1.  78-07  7-95 

2.  72-87  7-88 

wUtfh  agree  dosdy  witli  the  fonnula  n  (CAO),  where  n  Ib  probably  6  or  6L 
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Soluble  in  eUier,  leal  so  in  bisolphide  of  oarbon.  In  oonoentra.  sd  sulphozi:  acid  difisolves, 
pvodnoing  a  dark-brown  solation,  from  which  it  is  precipitated  by  water.  In  aloohol  the 
princiiMd  portion  is  readily  dissolved,  while  a  srnaLl  part  remains  insoluble.  The  hot  aloo- 
holio  extract  of  the  resin  deposits,  on  oooling,  a  few  yellow  flocooU.  The  eolation,  on 
evaporation,  gives  a  yellowish  resin  very  brittle,  and  becoming  strongly  eleotrio  on  friction  • 
H  melts  at  154"  0. 

Named  for  Lieut.  G.  M.  Wheeler,  U.  8.  Army. 

Whbwsllitb,  Min.  p.  718.~-Oiyst,  Sckmid,  Pogg.,  ozlii.,  Ill,  (Ann.  Oh.  Phacm.,  zovli, 
825). 

WHiTmsTrrs,  Mm.  p.  87. — ^From  southern  Arizona,  analyses.  Am.  J.  Sd,  II..  zlv.,  800. 
A  variety  from  Fortuna  di  Paposa,  Chili,  Bertrandy  Ann.  d.  Mines,  YIL,  i.,  4l8, 1873. 

469  B.  Willcozite.    Genth,  Am.  Phil.  Soa  Philad.,  ziii,  p.  897, 1873. 

In  scales  white  to  greenish  or  grayish-white,  with  pearly  lustre,  and  resembling  tale. 

Analyses,  Kfianig  (L  a).    1.  Shoodng  Greek ;  2.  Oullakenee  Mine. 


Si       £1       9e 

*e 

I7-I5 

Li 

Sa 

4 

ign. 

1.    28-96  87-40   1-26 

2-44 

tr 

6-78 

2-46 

4-00  =  100-69 

2.    29-50  87-56   1-40 

2-88 

17-20 

tr 

6-24 

2-42 

8-82  =  100-02 

Oxygen  ratio  ft:S:Si:fi[  =  6:12:10:2  neady,  or  8(2ft,  Si)  +  2  (2S  Si)  +  2£[. 

B.  B.  fuses  in  fine  splinters  with  difficulty  to  a  white  enamel,  coloring  the  outer  flame 
yellow.  In  hydvodhlorio  add  decomposed  with  difficnlly,  with  separation  of  sHioa  in  scales. 
Bare,  occurring  as  a  coating  about  a  nudeus  of  corundum,  and  resulting  from  its  alteratioo 
at  Shooting  Oreek  and  Oullakenee  Mine,  Olay  Oo.,  No.  Carolina. 

Named  in  honor  of  CoL  Joseph  Willcoz. 

WiLLSMiTB,  Min.  p.  262.— Franklin,  N.  J.,  analyses,  MtesUr,  Am.  J.  ScL,  n.,  xlvi,  280, 
1868;  sp.  gravity  for  transparent  crystals  4-26,  4*25,  4-29,  OarmDoU.  Am.  Ohemist,  Oct., 
1878,  p.  126. 

Altenberg,  near  Aachen,  Anruni,  Pogg.,  dii,  281, 1874. 

626  O.  Wlnklerita^  Breithaupt,  Jahrb.  Mm.,  1872,  816. 

Amorphous,  massive.     H.=8.    a.=8-482.     Color  bluish-black  to  videt-bladt    Stmk 
dazk-brown.    Fracture  oonchddal,  with  but  slight  lustre. 
Analysis,  Winkler  (1.  c.)  1.  original  analysis  ;  2.  same  after  deduction  of  9e  and  SL 

Is         Cu  ^         Co         JTi        Fe       Ca        5i         C  ft 

10-29      18-21      10-84      28-91      2*58     8*05      5-85      2-64      10-87      1408=100-82 

10-88      18-89      10-86  8810  6-62  10-90      14-80=100-00 

Breithaupt  thinks  that  the  mineral  may  have  been  formed  hy  the  gradual  decomposition 
of  erythrite  (oobalt  bloom)  hy  water  oontainfaog  carbosdo  add  in  the  preeenoe  of  some  oopper- 
mineral. 

In  the  matrasB  gives  off  water.  On  charcoal  decrepitates,  but  does  not  alter  its  appearance. 
B.  B.  infusible,  coloring  the  flame  green.  With  the  fluxes  gives  reaotion  for  cobalt.  BfCer- 
vesces  with  hydrochloric  add  and  the  solution  thus  obtained  upon  heating  evdves  chlorine. 

Found  at  Piianear  Motril  in  Spain,  occurring  with  galapeotite,  also  with  erythrite  and 
malanhite. 

WmKWORTHiTB,  Eoto,  Phil.  Mag.,  April,  1871.— Appendix  L,  p.  17. 
Kmngott  (Jahrb.  Min.,  1872,  800)  repeats  the  suggestion  of  Brash  that  winkworthite  is  a 
mixture  of  gypsum  and  howlite. 

WiSBRERS,  Min.  p.  628.— Ciyst.  memoir,  with  many  new  planes  and  discussion  of  relation 
to  zenotime  and  zircon.  Brezina  remarks  that  the  wiaerine  from  the  Binnenthal  is  very 
different  in  haMt  from  that  of  other  localities,  and  may  possibly  be  a  distinct  species,  Tsch. 
Min.  Mitth.,  1872,  8.  Eldn  shows  that  the  supposed  mineral  from  the  Binnenthal  is  in  fact 
octahedrite,  Jahrb.  Min.,  1872,  900. 

WiTTiCHBNiTB,  Min.  p.  98.— Bodcelsbfloh.  Wittidien,  Baden,  anal,  Pf^tfnei,  Vcgg.i 
enxiv.,  92 ;  cxxxvi,  500.    (Jahrb.  Min.,  1869,  887.) 
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WoCHBnnTB,  IDn.  p.  174— (beaudte)  Kokoijie,  Vezli.  O.  Beicha,  1874» 

WOhlebite,  Ifin.  p.  201. — OiTst  memoir,  allowing  the  qpedet  to  be 
CMeeatta,  Ami.  Gh.  Phjt.,  IV.,  ziii,  426, 1B68. 
Analysee,  Bammelaberg.  Pogg.,  cL,  211, 1878. 

WoLFACHiTB,  8andb&rg&r^  Jahxb.  Hiiu,  1889,  813.— Appai<^U3c  L,  p.  17. 

WoLFRAMiTB,  HQn.,  p.  601.— Bsjoiika,  XJnla,  axuL,  2>m  CMbmhi^  Am.  J.  fid.,  IL, 
ilTiii.,  187,  1868. 

A  ytaiety  from  Sohlaggenwald,  Zerrenner^  B.  a.  H.  Zeit,  zzviii,  428,  487. 

OiTstalline  form  prored  to  be  monoolinio,  Dm  OMuomm.  AmL  Ch.  Phja.,  IV.,  xfr,,  1& 
1870. 

From  Bnaaian  looaUtiee,  Seek  and  TVksA,  Verb.  ICxl  Oes.  St  Pet.,  U,  !▼.,  812. 

Belation  to oolambite,  Jerem^ew^  Verb.  MizL  Gee.  St.  Pet,  U,  til,  1873. 

Cryfit  form  (blibnezite),  xelation  to  oolambite,  CHroth  and  Armmiy  P^gg.,  adiz.,  888. 

Keymao,  Corrdae,  anaL,  Ocvrnot^  0.  B.,  Izziz.,  687,  1874. 

WOLLABTONITB,  Hin.  p.  210.— YeBaTioB,  oiyst,  e.  BixUl^  Pogg.,  ezzzriiL,  484;  Iffliii 
Bomma,  anaL,  lb.,  oxliy.,  800. 

Elba,  Gryst,  Aehiardi,  Nnoyo  Oimento,  II.,  ill,  Feb.,  1870. 

Santorin,  oryst  memoir,  UeMmberg^  Hin.  Not,  ix.,  28,  1870. 

Orawitza,  anal.,  Lemberg^  ZS.  G.  Gee.,  xdv.,  261, 1872. 

In  pbonolyte  from  Frelbiirg,  BrelBgaxi,  e.  Bath^  Jahib.  Hin.,  1874^  621. 

Piqnet  desoribes  (Ann.  des  Mines,  VIL,  i,  416,  1872)  what  be  calls  a  imw  wQieaU  pf  9m 
from  Merida  (Portugal).  It  oooorred  in  a  rein  of  dlon^  oontaining  magnesiia,  qun. 
apatite.  An  analysis  gave  Glemencin  (L  a)  Si  48*86,  iEl(Pe  tr)  1*66,  Oa  46-41,  Agl'80,  C 
100,  3  0-56,  mil =10080.  H.=8&-4.  G.=280.  Color  wbite.  Stmotnze  zadiated.  ^ 
Kenngott  remarks  (Jahrb.  Hin.,  1878,  044)  tbere  seems  to  be  no  good  zeaaon  for  sepaataf 
it  from  wollastonite. 

WoLLONGOKGiTS,  /SVSunan,  Am.  J.  Sci,  n.,  zlviii,  85.    Appendix  L,  p.  17. 

WooDWABDiTB,  Ifin.  p.  666.— AnaL,  PUani,  0.  B.,  bEv.,  1148,  1871;  Maakdgm  ad 
FUght,  anaL,  J.  Ch.  Boo.,  IL,  ix.,  1.,  1871. 

WULFENITB,  Hin.  p.  607.— Wahsatob  Mts.,  SiOman,  Am.  J.  ScL,  m.,  lit,  900;  tI,  1& 
Bncksberg  and  PhoenixYille,  oryst.,  Schravf^  Ber.  Ak.  Wien,  Ixiii.,  184, 187L 
Pzribram,  bemimorpbic  forms,  Zmrenner^  Tscb.  Min.  Hittb.,  1874,  01. 

Xakthiobftb,  Adam,  Tableau  Hin.,  1860,  p.  48.  An  nnoertain  azsenato  of  niokel  Of^i'Si) 
from  Johanngeorgenstadt,  analyzed  by  Bergemann  (Dana  Min.,  p.  648). 

Zbnotiks,  Min.  p.  528. — Eeuenberg^  oryst.,  Jabib.  Hin.,  1874,  888. 
See  Wiserine, 

Yttbooeritb,  Hin.  p.  126.— ilTordtfTMXstiNei,  051  Ak.  Stookb.  j  xxviL,  540, 1870. 

YTTBOTANTALrrB,  Hin.  p.  610.— Ytterby,  anaL,  BanrnuUb&rg.  ZS.  G.  Oei..  jod..  Oil 

1860;  Pogg.,  oL,  200,  1878. 

Zbfhaboyichitb,  BoHckff.—BeT.  Ak.  Wien,  lix.,  608,  I860.— Appendix  I.,  p.  17. 

672  A.  Zeonerite,  Weitbaeh,  Jabrb  Hin..  1872,  207 :  1878,  816;  see  also  WmUff-,  J.  ^ 
Cb.,  IL,  YiL,  p.  8,  1878;  Laube,  Lotos,  xziL,  1872,  p.  210;  Frentel,  Jahrb.  Mm,,  1878,  047. 

Tetragonal  In  crystals  sometimes  tabular,  sometimes  pyramidal,  with  planes  /,  0^ 
m.  Gleayage,  basal  perfect,  the  surface  baying  a  pearly  lustre.  H.  =2-2 '6.  G.  =8-8.  Ooloi 
grass-green  and  apple-greea  In  appearanoe  and  physical  cbaraoters  yezy  similar  to  tOKbe^ 
nite  (Hin.  p.  585),  with  which  it  in  isomorphous  according  to  Weisbaoh.* 

Analyses,  Winkler,  1.  L  a,  2.  qujted  by  Weisbaoh  L  a 


Is 

e 

On 

ft 

1. 

20-04 

66-86 

7-40 

15-68                               =   90-07 

2. 

151 

66-6 

8-7 

14*6       (9e  6*2,  Ca  12)  rr  100-t 

•  8ae  AAraHr,  TIhIi.  XIb.  lOMt,  1911^  18L 
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From  aoalyBiB  1.  WmUer  writes  Cn  9  6  Sb  +  SlOf. 

First  fotmd  with  other  nnmiiim  minexalB  at  the  mine  Weiner  HIzBoh,  near  Sohneeherf, 
Saxonj ;  the  crystals  rest  upon  quartz  or  upon  iron  oohre.  Sinoe  identiiied  from  Geistcr- 
halde,  near  Joachimsthal,  Lanbe  (1.  a),  and  from  Hnel  Gorland,  Cornwall  (on  smoky  qnaa 
with  ohaloocite  and  melaconiteV  and  from  Zinnwald,  Saxony  (on  qnarz),  Frenzel  (L  o.). 

Winkler  (L  c.  p.  14)  has  made  zennerite  artificitUly.  having  the  following  oompositikm ; 
6u 701,  Is 2211,  S 67-21,  fl  14-65  =  100-98. 

ZmciTB,  Mill,  p.  185.— Artificial  ozyd  of  sine  in  twinned  crystals,  y.  Bath,  Fogg.,  oodlT.. 
580,  1871. 

Hayes  has  investigated  the  Dndte  from  New  Jersey,  and  thinks  he  has  oonflrmed  his 
preTions  observations  that  tiie  red  oolor  is  due  to  the  presence  of  scales  of  hematite  (Am.  J 
8oi.,  in.,  iv.,  191,  1872).  The  writer  has  made  a  study  of  some  thin  sections  under  the  mi* 
croBcope,  and  has  found  that  while  there  are  present,  at  times,  irregular  scales  (the  hematiti 
of  Hayes)  the  red  or  yellow  odor  is  always  uniformly  diffused,  and  is  not  due  to  these  soalei. 
Bee  Dana,  Min.  p.  136. 

ZiBOOK,  IGn.  p.  272.— Observed  in  the  hypersthenyte,  near  Harsburg,  JBottf,  ZS.  G.  Cki., 
zziL,  764. 
Ezpailly,  France,  anal.,  Mylander,  Jahrb.  Min  ,  1870,  488. 
Ceylon,  analyses,  Farbegy  Ohem.  News,  xzv.,  806,  June,  1872. 

Zirlite.  Pichler  has  given  this  name  to  an  opal-like  hydrate  of  alumina  oloeely  related  to, 
if  not  identical  with,  gibbsite.   Found  at  Zirl,  in  the  ^^yrd  (Jahrb.  Mm.,  1871,  67;  1875,  51). 

Zoblitsite.    See  Ltkbaohitb. 

ZoiBiTB,  Min.  p.  200.— Tuscany,  province  of  Lucca,  AMardi^  BolL  Oom.  GeoL  IteL, 

No.  Carolina,  J.  L.  Bmith^kai.  J.  8d.,  m.,  vi,  184 ;  QmUh,  Am.  Phil.  Soo.  Philad..  viiL, 
374,  406,  1873, 

Thulite,  Norway,  anal.,  Herter,  ZS.  G.  Ges.,  xziii,  268^ 
RammeUb&rg^  ZS.  G.  Ges.,  zadv.,  649. 

Zonoohlorite,  Foote,  Bep.  Amer.  Assoa,  1878,  p.  66. 

Associated  with  laumontite,  stilbite,  prehnite  and  related  minerals  in  the  amygdoid  of 
Neepigon  Bay,  Lake  Superior. 

Massive,  banded  with  different  shades  of  dark-green.  H.=6f-7.  G.  =8*118.  Water  de- 
terminations gave  8-7,  12 '9  and  7*03  p.  a,  and  the  presence  of  iron  and  alumina,  also  lime 
and  soda  (spectroscope)  was  proved.  B.  B.  fuses  with  difficulty  to  a  dark  glass,  and  with 
fluxes  reacts  for  iron.  Upon  this  vezy  imperfect  examination  the  author  condudes  that  the 
spedes  is  new.    [Probably  identical  with  chlorastrolite,  Dana,  Biin.,  p.  412.  J 


Pabaoonitb.— -Oossaite.  Gastaldi  has  given  this  name  to  a  mineral  whidi  in  ozyvai 
ratio  and  chemical  composition  is  identical  with  paragonite,  but  he  separates  it  from  tiiia 
spedes  on  the  ground  of  the  absence  of  distinct  micaceous  deavage.  He  first  identified  it  in 
an  antique  ring  (poasiblv  a  bracelet)  dug  up  in  the  neighborhood  of  Turin,  but  he  has  also 
found  it  at  the  mines  of  Borgofranco,  near  I?rea,  and  at  Mt.  Blader. 

The  description  as  given  by  Prof.  Cossa  is  as  follows  : 

Structuro  ctystalline,  finely  lamellar ;  in  some  portions  having  a  micaceous  a<«peot  (Borgo- 
franco ;  this  tenden<7  to  micaceous  structure  is  absent  in  the  mhieral  from  Mt  Blader). 
Opaque,  slightly  tranducent  on  the  edges.  H.  =  2.6.  G.  =  2*896  and  2*890.  Color  green. 
Screak  white. 

.Analyses;  1.  and  2.  by  Cossa,  1.  o.  1.  Borgofcanco;  2.  Ml  Blasier;  8.  paragoniti^ 
Bammdsbeig  (Dana,  Min.,  p.  488). 

Hg  Oa  »a  &  ^ 

6*87  1-86  4-91  =  100-88  Cossa. 

6*91  9-84  5-08  =  100  45  Cossa. 

0-65  126  6-40  tr.  4-88  =  100 


ft 

Si 

Fe 

1. 

Cossaite.      46-67 

89-02 

201 

2. 

46-68 

89-88 

1-06 

8. 

Paragonite.  46*81 

4006 

tr. 

The  ooKygen  ratio  f or  ft  :  fi  :  gi :  fi  =  1 :  9 :  12  :  2. 
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B.B.  fanble  with  diilloalty ;  exfoliates  and  becomes  opaqiie  white, 
solution ;  after  igniUott  gives  an  intense  Une  ooUn:  Kot  deoompcMed  by  bytBeUaiiol 
Oastaldi  calls  the  oossaite  a  sodaronooein  (pinite).  He  adds  the  following aasljii  \jQm 
of  what  he  ccmaiden  a  nonnal  oncosin  from  Fenestcelle :  Si  47*96,  2l  31-08,  Ckl-Ct,!) 
3*42,  &  10-44,  ]ffa4-08,  ti  2*41  =  100*41.  (0.  xatio  ft  :  fi  :  Si  =  1 :  3  :  tt.)  Tayciic 
to  oossaite  in  phyaoal  chazaoten.    B.B.  fusible.    (Atti  Accsd.  SoL  Torino,  x^  Deo,  1^. 

662  A.  Ouanovnlite,  Wibd^  Ber.  Ohem.  Qes.  Bedin,  1874,  392. 
Found  in  czjstalline  deposits  filling  the  eggs  of  bizds  in  PemTiasi  gusse.    E=l 
O.  =  2-38-2-65.    Odor  Tellowish-white.    Lostte  silkj.    An  analysis  gave,  sfter  dad^ai 
^  " * fi  2-82  =  100-Oa     Wibel  wntss  the  fasu 


O.  =  3 -33-2 -05.  Uolor  yeUowisb-wlute.  liU 
Of  immizities,  &  85-49.  NH«0  5-00,  S  48-60, 
NH4OS  +  2&3  +  8(£^fiS)  +  4  aq. 


In  water  it  dissdlyes,  leaviug  a  Tery  small  residue,  and  giving-  a  liglit-yelkviili  vMa. 
which  has  a  salty  taste.  Insoluble  in  ether  or  alcohol.  Heated  in  a  glass  tube  xifiB^ks 
water  and  ammonia,  then  becomes  black,  and  on  stronger  heating  mella  andgiTHflf  »d 
Mdphnfio  acid. 
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PREFATORY    NOTE. 


This  Third  Appendix  to  the  fifth  edition  of  the  System  of  Mineralogy  is  designed  to 
make  the  work  complete  up  to  January,  1882.  Its  publication  has  Been  unayoidably 
delayed  long  after  the  date  orieinally  set  for  its  completion.  The  fact  that  seven  years 
have  elapsed  since  the  issue  of  tne  Second  Appendix  (March,  1875),  will  be  a  sufficient  ex- 
planation  of  the  perhaps  inconvenient  len^^  to  which  it  extends. 

This  Appendix  contains  :  (1),  full  descriptions  of  all  species  announced  ssnew  since  the 
publication  of  Appendix  II. ;  and  (2),  references  to  all  important  mineralogical  articles 
which  have  been  published  during  the  same  period,  with  citations  from  them  of  many  new 
analyses  and  new  facts  as  to  physical  characters  and  localities.  Under  each  species  the 
entries  are,  for  the  most  part,  arranged  under  two  heads :  that  of  Crystallization  (Oryst), 
for  the  articles  which  treat  of  the  crystalline  form;  and  that  of  Analyses  (AnaL),  for  those 
containing  chemical  analyses,  with  or  without  other  matter. 

The  number  of  ''new  species"  is  venr  large,  aggregating  fully  three  hundred (800). 
Unfortunately  the  original  descriptions  of  a  laige  part  of  them  are  very  incomplete,  and  in 
too  many  cases  the  names  are  contributions  only  to  the  nomenclature  of  the  Science.  If 
two  very  simple  rules  could  be  conscientiously  followed  by  those  inv^tigating  supposed 
new  species,  the  Science  of  Mineralogy  would  be  vastly  benefited.  These  are  :  ^iSt,  that  the 
material  analyzed  should  in  every  case  be  proved  by  a  careful  microscopic  and  chemical 
examination  to  be  homogeneous;  and,  second,  that  the  thorough  investigation  which  is  to 
establish  the  position  olT  a  **  new  species  "  should  precede^  not  foUow,  the  giving  of  a  new 
name.    A  mmeral  which  can  be  only  partially  described  does  not  deserve  a  name. 

In  the  classified  list  of  new  names  on  p.  xi.,  those  which  seem  to  have  a  foir  claim  to 
recognition  (including  the  names  of  some  well-characterized  varieties)  are  placed  first 
FoUowine  these  in  each  division,  are  given  in  a  paragraph  the  names,  (1),  of  ordinary 
varieties  having  no  especially  distinctive  character ;  (2),  of  imperfectly  described  or  doubt- 
ful species,  for  which  further  study  is  much  to  be  desired ;  and  (8),  of  those  so-called 
species  which  are  obviously  bad.  The  names  of  all  species,  new  and  old,  are  arranged 
in  the  body  of  the  work  in  alphabetical  order;  the  former  are  printed  in  black-fkced  t^ga. 
References  are  given  both  to  the  System  and  also  to  Appendixes  I.  and  IL ;  Appendix  III. 
is,  conseauently,  an  index  for  the  earlier  Appendixes. 

The  BiDlionaphy  includes  a  list  of  mineralogical  works  published  since  January,  1876. 
To  this  is  adaed  a  list  of  new  joumab  devoted  wholly,  or  m  part,  to  mineralogical  sub- 
jects, and  also  a  list  of  memoirs  upon  a  single  subject  of  more  than  ordinary  importance. 
For  the  explanation  of  Abbreviationa,  see  the  System,  pp.  xxxv.-xlv.,  and  also  this 
Introduction,  p.  viii.  The  thanks  of  the  writer  are  due  to  ihxxfessor  Qteorge  J.  Brush  for 
his  kindness  in  reading  a  set  of  the  proofs  as  the  work  was  going  through  the  presa 

New  Havkn,  Apnlisi,  1882^ 
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Wenckenbaoh,  U.    Uebersicht  tiber  die  in  Nassau  auf^^efundenen  einfachen  Mineralien, 

mineralogisch-geolQgisehe  Studimr 


American  Chemical  Journal  (Am.  Ch,  Journ.\  edited  with  the  aid  of  chemists  at  home 
and  abroad,  by  Ira  Remsen,  Baltimore.  Commenced  in  1879,  published  in  yeariy  volnmes  of 
6  numbers. 

R.  Comitato  Geologioo  d'  Italia;  Bolletino  {BdU,  Com,  GeoL),  Commenced  in  1869,  pub- 
lished in  yearly  volumes  of  12  numbers. 

Bulletin  de  la  Soci^t6  Min^ralogique  de  France  {BuHSoc.  J/in.).  Commenced  in  1878, 
published  in  yearly  volumes  of  8  or  9  numbers. 

Geologiska  Fdrenlngens  i  Stockholm  FOrhandlingar  {Ged,  Fihr.  F9rh\  Commenced  in 
1872.  Vol.  i.  (Nos.  1  to  14),  1872-78;  ii.  (Nos.  15to28),  1874-76;  iii.  (Nos.  29  to  42),  1875- 
77;  iv.  (Nos.  43  to  66),  1878-79 ;  v.  rffos.  67  to  70),  1880-81. 

The  Mineralopical  Magazine  and  Journal  of  the  Mineralogical  Society  of  Git.  Britain 
and  Ireland  (M%n,  McufX  Commenced  April,  1876.  VoL  i.  (Nos.  1  and  2,  1876, 8-7  incL, 
1877);  u.  (Nos.  8,  9,  10,  1878;  11,  12^  12*,  1879);  ui.  (Nos.  18,  14,  15,  1879;  16,  17,  1880); 
iv.  (Nos.  18,  19,  1880;  20,  1881). 

Mineralogische  Mittheilun^n  gesammelt  von  G.  Tschermak  (Min.  MUih.).  Commenoed 
1871.    Since  1878  published  m  separate  form  of  smaller  size  as 

Mineralogische  und  Petrographische  Mittheilungen  (Min,  Petr,  MiUh,\  in  yearly  volnmes 
of  6  numbers.    VoL  L,  1878;  ii.,  1879;  iii.,  1880Tiv.,  1881. 

Zeitschrift  ftLr  Krystallographie  und  Mineralogie,  unter  Mitwirkung  zahlreicher  Faeh- 

fenossen  des  In- una  Ausismdes,  herausgegeben  von  P.  Groth  {Z,  Krygt.\    Commenced  in 
877,  published  in  vearlv  volumes  of  9  numbers.    Numbers  1  and  2  of  each  volume  are 
generallv  published  in  the  dosing^  part  of  the  preceding  year. 

Annafen  der  Physikund  Chemie:  long  known  as  Poegendorff's  Annalen  {Boffg»  Am».); 
since  1877  published  by  G.  Wiedemann,  and  hence  called  Wiedemann's  Annalen  ( WieiL 
Ann,),    Three  volumes  annually;  vols,  i,  ii.,  1877;  iii.,  iv.,  v.,  1878,  etc. 

Neues  Jahrbuch  ftlr  Mineralogie,  (Geologic  nnd  Palseontologie,  etc.  (J,  Min,).  Since  1880 
(strictly  Oct.,  1879),  edited  by  E.  W.  Benecke,  C.  Klein,  and  H.  Rosenbnsch;  and  pub- 
lished m  two  volumes  yearly.  Vol.  1880,  i.,  ii.  ;  1881,  L,  ii.  Also  BeOage-Band  i..  Heft 
I.,  1880,  II.,  1881,  IIL,  1882.  In  the  regular  volumes  the  original  memoirs  and  the 
abstracts  of  papers  (Beferate,  ref,)  are  separately  paged.  An  In^  to  the  Jahrbuch  Dor 
1870-79  was  Wed  in  1880. 

v.— MEMOIRS  ON  THE  "OPTICAL  ANOMALIES'*  OF  SOME  CRYSTALUZBD 

MINERALS. 

The  question  as  to  the  true  explanation  of  the  "optical  anomalies  "presented  by  many 
crystallized  minerals  has  been  widely  discussed  in  the  past  few  years.  That  the  crystals  of 
many  species  exhibit  in  polarized  light  optical  phenomena,  not  in  harmony  with  thdr 
apparent  geometrical  form,  has  long  been  recognized ;  and  the  explanations  which  have 
been  offerSi  in  earlier  years  are  well  imderstood :  that  is,  the  theory  of  lamellar  polarization 
of  Biot,  of  internal  tension  of  Beuach,  of  disturbed  molecular  structure  of  MartKU^  and 
so  on.  The  recent  discussion  of  this  subject  has  taken  a  wide  range,  and  many  new 
facts  have  been  recorded.  Attention  has  oeen  especially  directed  to  it  by  the  classical 
memoir  of  MaUard,  the  importance  of  which  cannot  be  overestimated,  even  if  his  ooncla- 
sions  are  not  always  accepted  (for  title  see  below).    According  to  Mallard's  view,  as  far  as 
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it  can  be  explained  in  a  word,  these  optical  anomalies  are  explained  on  the  aasomption  that 
the  o^stftl  exhibiting  them  is  in  fact  made  up  of  separate  individuals  regularly  grouped,  which 
eune  of  a  lower  grade  of  symmetry  than  that  which  the  complete  form  simulates.  Thus,  an 
apparent  isometric  cube  may  be  made  up  of  6  square  pyramids,  each  optically  uniaxial, 
placed  with  their  yertices  at  the  centre  of  the  solid,  and  their  bases  lorming  its  sides, 
similarly  an  apparent  isometric  octahedron  may  be  made  up  of  eic^ht  anisotropic  triangular 
pyramids  grouped  in  an  analogous  manner;  and  so  on.  Malmrd  thus  includes  under 
psettdo-^someirtd  species:  alum,  analdte,  boracite,  fluorite,  garnet,  and  senarmontite; 
amone  the  pteutkhietragonal  species:  apophylite,  brookite,  mellite,  octahedrite,  rutile, 
^esuTianite,  siroon;  among paeua<hhexagoncu  species:  apatite,  beryl,  corundum,  penninite, 
ripidoUte,  tourmaline ;jpMttao-or^AorAo}n6t6 species:  harmotome,  to^; paeudiHnonoclinie, 
orthoclase  (microcline).  Many  additional  facts  to  which  the  hypothesis  of  Mallard  is  appli- 
cable haTe  been  published  by  Bertrand  (see  below,  and  under  the  yarious  species  in  the 
l3ody  of  this  work),  who  has  also  deyised  an  arrangement  of  the  microscope  by  means  of 
which,  with  a  high  magnif^ring  power,  optical  iny^igations  may  be  made  in  many  cases 
^where  it  was  before  impossible.  Chraitarola  includes  calcite,  auartz,  nephelite,  barite,  etc. 
in  the  list  of  species  which  haye  an  apparent  symmetry  higner  than  that  which  really 
belongs  to  them;  his  conclusions,  howeyer,  are  not  based  upon  observations. 

In  many  other  cases  observers  have,  on  the  basis  of  yariation  in  angles,  or  of  optical  char- 
acters, reached  the  conclusion  that  the  species  in  question  really  belongs  to  a  system  of 
lower  syinmetry  than  that  to  which  it  nas  been  ordinarily  referred.  These  cases  are 
recorded  in  Appendixes  II.  and  III.  These  last  named  obsenrations,  howeyer,  do  not  in 
most  cases  admit  of  bein^  explained  on  the  hypothesis  of  Mallard.  In  many  of  them  the 
condu^ons  reached  are  oeyond  doubt  correct,  in  others  the  question  must  be  regarded  as 
still  undecided. 

Tschermdk  proposes  the  term  mimetic  for  those  forms  ("  mimetische  Formen  ")>  ^hich 
imitate  a  higher  grade  of  symmetry  by  the  grouping  (twinning)  of  individuals  of  a  lower 
grade  of  symmetry,  as  for  example,  araffonito. 

Mallard^s  hypotnesis  has  been  opposed  by  yarious  inyestigators  on  the  ground  that  it  does 
not  explain  many  observed  facts  and  is  decidedly  at  variance  with  others.  The  obserVa^ 
tions  of  Klocke,  Jannettaz,  Klein,  Ben  Saude,  are  especially  to  be  mentioned.  A  few  of 
the  facts  bearing  upon  the  question  are  given  under  Iboradte  (p.  17)  and  analcite  (p.  5). 
Klocke  shows  that  the  same  crystal  of  alum  may  contain  truly  isotropic  (normid)  and  aniso- 
tropic (abnormal)  portions;  also  that  the  so-called  distortion  of  the  crystals  and  their  posi- 
tion daring  their  formation  influences  the  optical  phenomena  observed.  He  shows,  also, 
that  preparations  of  gelatine,  hardened  under  tension,  show  all  the  optical  phenomena  of 
the  crystals  under  discussion.  This  subject  cannot  be  elaborated  here;  it  is  enough  to  say 
that  the  obseryations  of  the  mineralogists  mentioned,  as  also  of  others,  seem  to  confirm 
the  yiew  of  Reusch,  that  at  least  in  many  cases  (e.  g.  analcite,  garnet,  yesuyianitc,  etc.)  the 
'* optical  anomalies"  are  to  be  explainea  as  due  to  the  state  (3  molecular  tension  existing 
witliin  the  crystal.  The  investigation  of  this  subject  cannot,  however,  be  regurded  as 
entirely  completed.  A  good  general  reyiew  of  this  subject  is  giyen  by  Zirkel  in  the  11th 
edition  of  Naumann's  Mneraiogy,  pp.  152  et  seq.,  also  p.  722,  1881.  The  following  are 
titles  of  important  papers  bearing  npon  this  subject. 
Arzsuni  u.  Koch,  S.  Ueber  den  Analcim,  Z.  Kryst.  y.,  488,  1881. 
Baumhaueb.     Ueber  den  Perowskit,  Z.  Kryst.,  iy  ,  187, 1879. 

Bbcxb.    Uber  die  ZwilHngsbildung  und    die  optischen  Eigcnschaften  des  Chabasit, 
Min.  Petr.  Mitth.,  ii.,  891,  1879. 
BBN-SAunB.    Ueber  den  Analcim,  J.  Min.,  1882,  i.,  41. 

Bebtrand.  Sur  les  differences  entre  les  propridt^s  optiques  des  corps  cristallis^cs  bir€- 
fringents,  et  celles  que  penyent  presenter  les  corps  roonordfringents  aprds  qn'ils  ont  €t6 
moom^s  par  des  retraits,  compressions,  dilatations,  ou  toute  autre  cause.  Bull.  Soc 
Min.,  y.,  8,  1882. 

See  also  numerous  earlier  papers  in  Bull.  Soc.  Min.,  i.,  22,  96,  1878;  iii.,  68,  98,  159, 
171,  1880;  iv.,  8,  8i,  61,  87,  287,  255,  1881. 

BioT.  Recherches  sur  la  polarisation  lamellaire,  etc.,  C.  R.,  xii.,  967;  xiii.,  155, 
891,889,1841. 

BiJCKiNO.  Ueber  durch  Druck  hervorgerufene  optische  Anomalien,  ZS.  Q.  Ges.,  xxxii., 
199,  1880. 

Gbattarola,  G.     Deir  UnitA  cristallonomica  in  Mineralogia.    Florence,  1877  (Bivista 
Scientiflco-industriale). 
HiBSCHWALD.   Zur  Kritik  des  Leucitsystems,  Mhi.  Mitth.,  1876,  227. 
Jaitnbttaz.    Sur  les  colorations  du  diamant  dans  la  lumidre  polaris^  Bull.  Soc.  Mia 
ii.,  124, 1879;  Note  sur  les  ph^nom^nes  optiques  de  Falun  oomprim^,  ib.,  p.  191;  iii.,  20. 
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Klhdt.    Ueber  den  Boracit,  J.  Min.,  1880,  ii.,  209;  1881,  i.,  239. 

Klockb.  Ueber  Doppelbrechung  regiilftrer  Krystalle,  J.  Miiu,  1880,  L,  53  (aee  abo  iL 
97,  18  ref. ;  1881,  i.,  204,  and  Verb.  nat.  Gee.  Freiburff,  viii.,  81). 

Ueber  einige  optische  Eigenschaften  optisch  anomiQer  Krjstalle  und  deren  Nadiahmu^ 
durch  gespannte  and  gepresste  Colloide,  J.  Min.,  1881,  iL,  249. 

MUiLA&D.  Explication  des  Pb^nomdnes  optiqnes  anomanx  qae  prSsentent  nn  gna*! 
nombre  de  substances  cristallis^s,  Annales  aes  Mines  (Ann.  Mm.),  VII.,  x.,  pp.  60-1^ 
1876  (Abstract  in  Z.  Eryst.,  i.,  309-820).    See  also  Boll.  Soc.  Min.,  i.,   107,  187a 

Sur  les  propri^t^  optianes  des  m61an^  de  substances  isomorphes  et  sor  ks 

anomalies  optiques  aes  cri8taux,^uli.  Soc.  Min.,  iiL,  8, 1880. 

Mabbach.  Ueber  die  optischen  Eigenscbaften  einiger  Krystalle  des  tesseralen  Syi^eas. 
Pogg.  Ann.,  xciv.,  412,  1^5. 

Ffaff.  Versuche  tlber  den  Einfluss  des  Drucks  auf  die  optischen  "Rigf^nnnlinlton  E171- 
talle,  Pogg.  Ann.,  cvii.,  388;  cviii.,  578,  ia59. 

Beusch,  y.  Ueber  die  sogenannte  LameUarpolarization  des  Alanns,  Pogg-  Ann.,  cxxhl 
618,  1867. 

RuMPF.    Ueber  den  Krystallbau  des  Apophyllits,  Min.  Petr.  Mitth.,  ii.,  869,  1879« 

TscHEBMAs.  «  Mimetische  Formen,"  ZB,  Q.  Ges.,  zxxL,  637,  1879,  and  Iiefazbi  IGil, 
p.  89  et  seq.,  1881. 
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Sulphides,  Arsenides,  TeUurides,  etc,.  Mm.,  pp.  2^-84. 


Coloradoite \ 29 

Daubr^lite 84 

Prieaeite  (near  stembergite) 116 


PAOK  PAGB 


Krennerite  (Bunsenin) 66 

Polydymite 96 

Sttttzite 117 


Animikite,  p.  7t;  Ar^yropyiite  (var.  stembergite),  p.  116;  Aisenargentite,  p.  9; 
Erythrozincite  (var.  wurtzite?),  p.  43;  Huntilite,  p.  71;  Lautite,  p.  67;  Leviglianite,  p.  86; 
Sommarugaite  (=  gersdorffite),  p.  61;  Telaspyrine,  p.  119.     Bordosite,  p.  4. 

Sulpkarsenites,  SulpJiantimonttes,  Sulphobismuthites,  etc,,  Min.,  pp.  86-109. 

PAGB  PAGE 

Alaskaite  (Silberwismuthglanz) 8  1  Galenobismutite. 49 

Beegerite 18  |  Ghuejarite 54 

Bjelkite  (=  cosalite),  p.  81;  Coppite,  p.  130;  Dflrfeldtite,  p.  40;  Fredricite  (var.  tennan- 
tite),  p.  119;  Frigidite  (var.  tetrahedite),  p.  120;  Malinofskite  (var.  tetrahedite),  p.  120; 
Plamoostannite,  p.  96. 

CfUondes,  Bromides,  Iodides,  and  Fluorides,  Min.,  pp.  111-180. 


PAOB 


Chloromagnesite  (Bischoflte) 

Daubreite 86 

Huantajaite  (near  halite) 56 


lodobromite ; . .        68 

Tysonite 126 


Ateline,  p.  120;  Cblorallaminite,  p.  25;  Crjptohalite,  p.  82;  Dou^lasite,  p.  48;  Erio- 
chalcite,  p.  43;  Hydrofluorite,  p.  61;  Lawrencite,  p.  67;  Melanothallite,  p.  75;  No 
p.  85;  Proidonitei  p.  97;  Pseudoootunnite,  p.  97;  Pyrooonite  (=  pachnolite),  p.  88. 


Nocerite, 
te  (=  pachnolite),  p.  f" 

Oxides,  Min.,  pp.  188-201. 
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281 

Cleveite 27 
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Ghaicophanite 28  |  Manganosite 78 


Blackmorite  (=  opal),  p.  16;  Calvonimte  (=  pyrolofiite),  p.  98;  Cotterite  (=  quartz), 

{).  101;  Eisenbrucite,  p.  19;  Hetaerolite,  Hetairite,  p.  58;  Heubachite,  p.  58;  Hydrofrank- 
inite,  p..  61;  Hydroilmenite  (alt.  menaccanite),  p.  76;  Hydrotitanite  (alt.  perofekite), 
p.  91;  Igelstr6mite  (=  pyroaurite),  p.  99;  Iserite  (=  rutile  ?),  p.  105;  Lepidophasite 
(=  wad),  p.  180;  Passyite  (=  quartzj,  p.  101;  Pseudobrookite  (=  brookit^  ?)  p.  97; 
otibianite,  p.  116;  Yttrogummite,  p.  28. 

Anhydrous  Silicates,  Min.,  pp.  208-898. 


Anomite  (var.  biotite) 77 

Barylite 12 

Clinohumite 26 

Cossyrite 81 

Dumortierite 89 

Eucnrptite ". 44,  118 

Priedelite 48 

Qanomalite 40 
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Haughtonite  (var.  biotite) 79 

Homilite 69 

Hyalotekite 60 

Kentrolite 66 

Melanotekite 76 

Microc-line 80 

Peekhamite 89 

Siderophyllite  (var.  biotite) 80 

xi 
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Bravaiaite 18 

Davreuzite 85 

DUbaatite 87 


Hydrou8  /Silicates,  Hin.,  p.  89(Mn2. 

PAM 

Fieyalite  (near  thorite) . 
BoBOoelite 


Abriachaaite,  p.  1  ;  Aglaite,  p.  118  ;  Amesite  (=  oomndopAiilite),  p.  81 ;  Aictoiiic.r  * 
Balyraidite,  p.  11  ;  Bhreckite,  p.  15  ;  Bowlincite,  p.  17 ;  Daporthite,  p.  89 ;  ELr/. 
p.  41  ;  Eucrasite,  p.  48  ;  Ginilsite.  p.  51 ;  Hullite,  p.  60  ;  Hydrocastonte  (ali  cafi  " 
p.  91  ;  Hydrorhodonite.  p.  61 ;  Indianaite  (=  haUoysite),  p.  56 ;  Kel^hite,  p.  65 ;  Lcii- 
p.  68  ;  Leuootile,  p.  69  ;  Lintonite  (=  thomsonite),  p.  121  ;  Louiate,  p.  70 ;  lUr-. . . 
p.  74  ;  Oryzite  (Onzite),  d.  87 ;  Pelhamine,  p.  90  ;  Penwithite.  p.  90  ;  PhMMctimut 
ampbibole),  p.  6  ;  Philadeiphite,  p.  91  ;  Piliurite  (=  chrysoooUa),  p.  26  ;  POiDitr,  p  ^ 
Pilolite,  p.  94  ;  PfleudoDAtrolite,  p.  98  ;  I^idesine,  p.  99  ;  Bubialite,  p.  105  ;  SteaUrr-- 
p.  115 ;  Steeleite,  p.  88 ;  Subdelessite,  p.  86  ;  Tobermorite,  p.  128  ;  Totalgite^   : 
Yasite  (=  orthite),  p.  87  ;  Venasquite  (=  ottrelite),  p.  87 ;  vreckite,  p.  15 ;  Wiii^r 
(=  peotollte),  p.  89  ;  Waluewite  (=  zanthophjllite),  p.  182. 


Tantalaies,  Cdumbaies,  pp.  512-536^ 

PAAB 


AnnerCdite 7    Hatchettolita. 

Blomstrandite 16    Sipylite 

Dysanalyte 40 

HaddamJte  (=  microlite),  p.  81  ;  Hermannolite  (=  oolumblte),  p.  SO  ;  Kanganu 
(Tar.  tantalite),  p.  118 ;  Bogersite,  p.  104  ;  Yietinghofite  (tbt.  samarBldte),  p.  106. 

JPhoaphates,  Araenatea,  Vanadatee,  Hin.,  pp.  528^91. 


PAOS 

Carrlnite  (Karyinite) 20 

DicKinsonite 87 

Eleonorite  (=  beraunite  ?) 18 

EoBphorite  (near  childrenite) 24 

Pairfleldite 45 

PUlowite 47 

Hannayite 55 

Henwoodite 57 

Lithiophilite  (var.  triphylite) 70 

Ludlamite 70 

Achrematite,  p.  1  ;  Baryturanite  (=iiranocipcite),  p.  127;  Brackebnschite,  p.  36 :  Ct" 

tile,  p.  26  ;  Destinezite,  p.  86  ;  Jogynaite,  p.  108  ;  Lencoohalcite^  p.  69  ;    LeiicoRiin.> 

"'^      ' ""^  ""     ' —     -   ---V  Q.   P!dte.]x8i 


pioi 

iloo] 

HQOI 

tue,  p.  26  ;  I>e8tmezite,  p.  86  ;  Jogynaite,  p.  i08  ;  Lioacoonaicii 
nite,  p.  69  ;  Liskeardite,  p.  70  ;  Maneanapatite  (Tar.  amtite 
PyrophoBphorite,  p.  100 ;  Bnabdophane  (Babdophane),  p.  103  ;  S] 


Mixite • 

Mottramite s 

Newberyite > 

Phosphuranylite rf 

Psittacinite * 

Reddingite [i 

Strengite * 

Triploidite J 

Tritoohorite  (near  ensynchiteX ^ 

Uranooircite '" 


puUl 


Antimoniatea,  NiirateB,  Min.,  pp.  591-593. 


PAOB I  r-1 

Atopite 10  I  Nitrobarite ^ 

Arequipite,  p.  9  ;  Barcenite,  p.  11  ;  Coronguite,  p.  80. 

Borates,  Min.,  pp.  594r4M)0. 
Franklandite  (near  nlezite),  p.  48;  Pandermite  (near  prioeite),  p.  97;  Ttncalooiiite.  p.  :^ 
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TmgsUUes,  McHybdateSy  Chramatea,  TeUuratea,  Min.,  pp.  601-608;  628-683,  etc. 


Beinite. 


FAGS 

.  102 


Gbromownlfenite,  p.  182  ;  FenoteUnrite,  p.  46  ;  magnolite,  p.  72  ;  Tarapacaite,  p.  119. 
Sulphaiea,  MbL,  pp.  614-668. 


PAOX 

ClinopluBite 28 

DietPichite 88 

Herrengnmdite  (UryOlgyite) 57 

IhlSite. 62 

Uesite 62 

Ejr^Jnnkite 66 

Mallardite 72 


Phillipite 92 

Plagiocitrite 94 

Seipierite 109 

Szmikite 118 

Wattevillit© 131 

Zincaluminite 183 


tuiiuuii>B ia 

Clinocrocite,  p.  28  ;  Oypmedte,  p.  88 ;  Kragite  (near  polyhalite),  p.  96 ;  Luckite  (yar. 
melanterite),  p.  76  ;  Picroallumosene,  p.  98  ;  lleichardtite  (=  epeomite),  p.  42  ;  Siderona- 
trite,  p.  109  ;  Sonomaite  (var.  puudngerite,  p.  98  ;  Urusite,  p.  109  ;  Werthemanite  (near 
alominite),  p.  181. 


Sdenites,  Araeniiea, 


Chalcomenite 28  Trippkeite. 

Ekdemite 41 


PA8X 

.  126 


Bismutosphsrite 


CarbcnaUa,  pp.  66^718. 

PAGE  I 

16 1  Sphisrocobaltite. 


Hibbertite,  p.  68  ;  H^diocenu»ite,  p.  61 ;  Manganoeiderite  (yar.  rb 
arankerite  (yar.  ajucente),  p.  6  ;  Thinolite,  p.  61 ;  Waltherite,  p.  16. 


PAGS 

.  Ill 


rhodoohrodte),  p.  108 ; 

1A. 


OxalcUeSy  Min.,  pp.  718,  719. 


Oxammite,  Goanipite,  p.  88, 


Ajkite,  p. 
Hofmannite, 


Eydroearbon  CompoundSf  Min.,  pp.  728-760. 

).  8  ;  Bemardinite,  p.  18  ;  Celeetialite,  p.  21 ;  Dozite,  p.  40 ;  Gedanite,  p.  61 ; 
d,  p.  69  ;  Huminite,  p.  60  ;  Tonite,  p.  68  ;  E6flachite,  p.  64  ;  Muokite,  p.  88  ; 
p.  84 ;  PhytoooUite,  p.  88 ;  Poeepnyte,  p.  96  ;  Sohiaufite,  p.  107. 

Undaaaifled  Ncmea. 

Aerinite,  p.  2 ;  Arrhenite,  p.  9  ;  Boliyite,  p.  16  ;  GalcozinGite,  p.  20  ;  Ohlorothionite,  p. 
26  ;  Cnprocalcite,  p.  82  ;  Esgonite,  p.  40  ;  Enysite,  p.  42 ;  Erinte,  p.  4S  ;  Heldbiira;ite, 

L56  ;  Hydroniocite,  p.  61;  Leucoxene,  p.  128;  Lionite,  p.  119  ;  Lithidionite,  p.  70  :  Mac- 
lanite,  p.  71  ;  Melanophlogite,  p.  74  ;  Melanosidente,  p.  76  ;  MicroBchOrlite,  Micro- 
yormionlite,  p.  66  ;  Niooocnromite,  p.  86  ;  Parailmenite,  p.  88  ;  Pelaffite,  p.  90  ;  PeJagosite, 
).  90  ;  Plainbomanganite,  p.  96  ;  Bandite,  p.  102  ;  Sarawakite,  p.  106  ;  Schneebergite.  p. 
.07  ;  Semseyite,  p.  106  ;  Siderazot,  p.  109  ;  Silaonite,  p.  68  ;  Snlfnridn,  p.  74 ;  Suljoit- 
allophane,  p.  8 ;  Tamite,  p.  119  ;  ThAumasite,  p.  120  ;  Tyreeite,  p.  126;  Yanuzemite,  p. 
128;  Venente,  p.  129;  Vesbine^  p.  129;  Toungite,  p.  182;  Zircaxbile,  p.  188. 
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APPENDIX   III. 


61  li  T?..     14-92 

1. 

2. 

62-40    ....      9-84 

8. 

65-02    8-87    19-08 

Abriabhanite.  Seddle,  Min.  Mag.,  iii.,  61,  198,  1879.  Attken,  ib.  p.  69.  « An  appar- 
ently new  mineral,"  JoUy  and  Cameron,  Q.  J.  G.  Soc.,  zzxvL,  109,  1880. 

Amorphous,  clay-like  ;  sometimes  showing  a  distinct  fibrous  stmctnre ;  also  pnlyera- 
lent.  Color  bright  ultramarine  bine.  G.  =  8*826  Heddle  ;  2-01  J.  and  C.  Analyses  : 
1,  Heddle,  fragments  from  Dochfour;  2,  Heddle,  similar  material  crushed  and  then  washed 
by  decantation  ;  8,  mean  of  several  analyses  from  different  localities,  Jolly  and  Cameron. 

FeO  MnO  MgO  CaO  Na,0  K,0  H,0 

9-80  0-80  10-80  112  6-52  0^  4-77»    S  tr.     =  10001. 

1517  0-40  10-60  1-17  7-11  0-61  1-00                 =100-67. 

8-88  ....  12-95  2-58  1-74  ....  1-46  P.O. 088  =  100-26. 

•Loss  0*96  at  100«C. 

B.  B.  infusible,  but  loses  color.  Occurs  abundantly  in  seams  and  cavities  of  the  gneiss 
and  granite  of  the  Abriachan  district,  near  Loch  Ness,  in  Inverness-shire,  Scotland. 

[Tne  material  examined  bv  Heddle,  and  that  analyzed  by  Jolly  and  Cameron,  was  de- 
rived, at  least  in  part,  from  the  same  source,  and  was  similar  in  appearance;  although  in 
specific  gravity  there  is  a  wide  discrepancy,  and  the  analyses  do  not  entirely  agree,  especially 
as  regards  the  alkalies.  Heddle's  analysis  is  near  crocidolite  (compare  anal.  8,  Min.,  p. 
248).  The  facts  at  least  prove  the  correctness  of  the  opinion  expressed  by  Jolly  and  Cam- 
eron, that,  until  a  more  complete  examination  can  be  made  on  purer  material,  the  sub- 
stauce  does  not  deserve  a  new  name.] 

AcAiTTHiTE,  Min.,  p.  51;  App.  II.,  p.  1. — Gfroth  has  described  crystals  from  Annaberg, 
which  are  orthorhombic  with  marked  monoclinic  symmetry,  Min.-SammL,  -Strassburg, 
p.  61,  1878. 

Achrematite.  J,  W,  MaUei,  J.  Chem.  Soc.,  II.,  xiii.,  1141,  1875. 

Massive,  crypto-crystalline.  Tetragonal  or  hexagonid  (?).  H.  =  8-4.  G.  =  6-965,  in 
powder,  6-178.  Color  pale  sulphup-yellow  to  orange  and  red,  in  the  mass  liver  brown,  fiom 
admixed  limonite.  Streak  pale  cinnamon  brown.  Lustre  resinous  to  adamantine.  Trans- 
lucent on  thin  edges.    Fracture  uneven  to  subconchoidal.    Brittle.    Analyses  : 

PbO   Pb(forCl)     CI  Fe,0,  H,0  F,Cu,Ag 

60-85        6-51  1-89  9-98  1-68  tr.      =    9981. 

62-82        5-48  1-88  8-58  188  tr.      =  100-27. 

56-77       5-48  188  1808  227  tr.      =    99-44. 

The  iron  and  water  are  present  in  the  amount  reauired  for  limonite.  the  presenee  of 
which  is  suggested  by  microscopic  examination ;  this  limonite  is  deducted,  viz.,  11*56  p.  c. 
for  (1),  9*91  for  (2),  and  15-85  for  (8) ;  then  calculating  to  100,  the  results  are  : 


1. 

15-9rf 

PA 

MoO. 
4-5^ 

2. 

16.25 

003 

4-40 

8. 

15-75 

0-02 

419 

1. 

Asa0» 
1802 

MoO, 
5-19 

PbO 
68-40 

PWforCl) 
6-26 

CI 
2-14 

=    100. 

2. 

17-99 

4-87 

68-99 

6-07 

208 

=    100. 

8. 

18-78 

4-98 

67-68 

6-52 

2-24 

=     100. 

Mean 

18-25 

501 

68-81 

6-28 

2-15 

=    100. 

The  formula  calculated  is  8  [SPb.AsaO,  +  PbCl,]  +  4  [Pb.MoOJ.  [That  the  mineral  is 
homogeneous,  and  not  a  mixture  of  an  arsenate  and  molyodate  of  lead,  is  considered  by 
the  author  as  sufficiently  proved  ;  but  the  composition  proposed  is  certainly  not  a  prob- 
able one].    B.  B.,  decrepitates  slightly,  turns  dark  brick-reo,  and  fuses  easily  to  a  nearly 
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black  glotmie,  which  shows  indistinct  crystalline  facets  on  cooling.  On  charcoal  Tielfe 
arsenioJ  odors,  a  lead  ooatuig,  and  finally  globules  of  lead.  With  the  flnxes,  reacts  for 
iron,  which,  howeyer,  is  only  present  as  an  unpnrity. 

From  the  mines  of  Gnanacere,  Chihuahua,  Mexico.  Named  from  dxPVM^^^o^,  tMelm* 
in  allusion  to  the  fact  that  it  was  reoelYed  as  a  sllTer  ore,  while,  in  fact,  of  no  jntrinak 
value. 

AoHTiJuaDiTB.— Min.,  p.  478;  App.  11.,  p.  1. 

AoKiTB,  Min.,  p.  224;  App.  11,  p.  1. —Anal,  and  discossion  of  composition,  Korway, 
Ddlier,  Min.  Petr.  Mitth.,  i.,  879,  1878. 
Probable  occurrence  at  Ditr6,  Transylvania^  Becke,  Min.  Petr.  Mitth.,  L,  554^  1878. 

Adamite,  Mia.,  p.  666.^From  the  ancient  mines  recently  reopened  at  Lanrlum,  Gieeee: 
— Occurrence  announced,  Klien,  J.  Min.,  1878,  58 ;  cryst  and  optical  deacripdon,  Dn 
CloizeawCf  0.  B.,  Ixxxvi.,  88,  Jan.,  1878  ;  cryst  description,  Ixupeyre^,  Z.  Krjst^,  iL,  147, 
Feb.,  1878  ;  Des  Clotzemnc,  BulL  Soc.  Min.,  i.,  80,  May,  1878. 

Occurs  in  small  crystals,  colorless  to  deep  emerald  green,  implanted  on  smiihsonite;  also 
in  radiated  mammillary  groups.  The  forms,  as  shown  independently  bv  Des  Clolzeaax  and 
Laspeyres,  are  closely  similar  to  those  of  the  orijeinal  mineral  from  Cnili,  as  also  of  that 
from  Cape  (Garonne  (App.  II.,  p.  1).  Laspeyres  finds  that,  with  identical  prismatic  angka. 
the  vertical  axes  in  the  colorless  and  deep  green  crystals  differ,  as  20 :  19  respectiTely ;  the 
habit  is  lUso  different  An  analysis  of  tne  green  mammillary  variety  gave  Friedel  (Bull. 
Soc.  Min.,  L,  81)  As^O,  40-17,  ZnO  5597,  CuO  0  64^  FeO  018,  H,0  4-01  =10D-d7. 

JEgibitb,  Min.,  p.  228;  App.  n.,  p.  1.— AnaL,  Hot  Springs,  Arkansas,  J.  X.  SmUk^  Am. 
J.  Sc.,  III.,  X.,  00, 1875.  Analysisand  discussion  of  composition,  IMUter,  Min.  Petr.  Mitth., 
i.,  874,  1878. 

Aftrlnite.  v.  LamulXy  J.  Min.,  1876.  852;  Des  Claizeaux,  ib.,  1877, 00 (BulL  Soc  Mm.,  i, 
126, 1878).  A  compact,  earthy  mineral,  of  a  bright  blue  color,  from  the  Pyrenees.  H.  =  SU, 
G.  =  8*018.  Shown  by  Des  Cloiseauz  to  be  a  heterogeneous  mass,  consisting  of  a  Uw 
paste,  inclosing  different  minerals,  perhaps  owing  iu  blue  color  to  artificial  means. 
Analyses  :  1,  Lasaulz  (see  also  J.  Min.,  1877,  00) ;  2,  id.,  part  (18*28  p.  c)  aclnhle  in  HQ 
(in  other  trials  29*17  p.  c.  and  82*45  p.  c,  went  mto  solution) ;  8,  Duuour  ;  4*  fcl.»  tnaolu- 
ble  portion  ;  5,  id,,  soluble  portion  ;  6,  total  of  4  and  5 ;  7  and  8,  Rammelstoeig,  ZS.  6. 
Ges.,  xxviiL,  234,  1876. 

SiO,     A],Oa  XnaO,Fe,0,   VeO   MgO    CaO    E,0      H,0 

> , / 

1.  48-68    7-56  117      82-78      0-90    8-69  ....    6-16  =  100*67. 

2.  Sol.  11  *85  20*86  2-88       52*87       0*41  11-57 =   99*89. 

8.  46*86  10*22 18-67 8*28 

4.  Insol.         81  -57    3*58 5*27  8*65    8*61  1  -01 TiO.  0-41, V.O.  tr.  =  -». 

5.  Sol.  12*88    8*22 7*48  2-81    6*65  0*30  12-74,  V,0,,P,0.  tr.  =  50^43. 

6.  44-45  11*80 12-70  5*86  1016  1-81  12-74,  TiO,0-fl,V,O„P,O.tr.^ 

7.  G.  =2-670  42*92  15*34  ....    712  8*16  2*45  15*80  ....  12*07=   99-06.  TO^S. 

8.  •      44-00  15*89  ....    8-88  8-16  2-44  18*88  ....  18-00  =  100-75. 

[It  seems  to  be  sufficiently  proved  that  the  snbstance  above  described  is  not  be  regarded 
as  a  mineral  species.] 

^auGiTE.— App.  n.,  p.  1, 

^scHTMiTB,  Min.,  p.  522.^0ryBt,  HitterS,  Norwi^,  Brdgger,  Z.  Eryst,  ili^  481, 1879. 
Miask,  an  analysis  nas  afforded  Bammelsberg  (ZS.  G.  Ges.,  xxiz.,  815, 1877)» 

Cb,0.  TiO,  ThO     (Ce,Iia,Di),0,  Y,0,,Er,0,   Fe.0,       CaO 

82*51  21*20  17-55  19*41  810  8^       2*50    =    99*«a 

The  formula  deduced  from  this  is  [B^]  CJb,  (Ti,Th),0„.  or  [RJCb,0,  +  8Cri,Th)0^ 
Aglaite.— See  SjpodwneMy  p.  112. 
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Bi 

Sb 

Pb 

1(1) 

15-85 

46-87 

0-61 

9-70 

1» 

17-68 

56-97 

0-62 

11-79 

3(1) 

17-86 

51-85 

.... 

17  61 
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AaBIOOLITB.— App.  IL,  p.  1. 

AJkito.    A  reain  near  amber,  Ajka;  Hungary  (BolL  Soo.  Min.,  L,  126, 1878). 

AuLBANDiTE,  Min.,  p.  46.— Anal.,  Morococha,  Peru,  Baimondi,  Min.  P^roo,  p.  280, 
1878. 

Alaakaite.    G.  A,  Klhig,  Am.  Phil.  Soo.,  Philad.,  1881, 472,  or  Z.  Eryst.,  vi.,  42. 

Massiye,  small  foliated,  with  occasional  cleavage  planes.  G.  =  6*878.  Lustre  metallic. 
Color  whitish  lead-nay.  Powder  bluish  gray.  Opaque.  Easiljr  friable  in  the  mortar. 
Analyses  :  1 ;  1*,  after  deducting  from  (1)  2*28  p.  c.  chaloopynte,  and  15  p.  c  barite ; 
2,  independent  yariety. 

Ag  Cu  Fe  Zn  InsoL 

710  8-64  0-70  0-64  15  00  =  10001. 

8-74  8-46  ....  0-79       =  100. 

8-00  6-88  1*48  0-20  288=  99'66. 

For  (1*)  the  ratio  of  B  :  Bi  :S  =  1 :  2*02  : 4-14,  and  for  (2)  after  deducting  as  in  (1)  = 
1  : 1-89  :  8*88,  or,  approximately  1:2:4,  corresponding  to  (B^,B)  S  +  Bi,S„  with  B^  = 
Ag„  Cu,,  and  B  =  Fb. 

B.  B.  in  closed  tube  decrepitates,  and  melts  without  giving  a  sublimate ;  in  the  open 
tube  gives  fumes  of  SOi  and  a  slight  sublimate  of  Sb.O,.  On  charcoal  a  lead  coating,  and 
on  continued  blowing  that  for  silyer ;  also  with  potasisium  iodide  and  sulphur, «  ^rong 
reaction  for  bismuth.  After  roasting  reacts  for  copper  and  iron  with  the  nuzes.  Slowly 
attacked  by  cold  concentrated  HCl,  rapidly  decomposed  by  the  hot  acid,  leaving  flocoulent 
sliver  chloride. 

Occurs  intimately  mixed  with  quartz,  barite,  chalcopyiite,  and  tetrahedzite,  at  the  Alaska 
mine,  Poughkeepsie  Oulch,  Colorado. 

Bammdaberg  (ZS.  G.  Qes.,  xxix.,  80, 1877)  has  described  under  the  name  of  Silbebwis- 
WUTHOLANZ,  a  mineral  which  is  the  bismuth  compound  corresponding  to  miargyiite,  and 
is  very  near  alaskaite. — Massive,  soft  G.  =  6*92.  Color  gray.  Streak  light  gray.  Analy- 
sis (f«)  after  deducting  admixed  galenite  :  S  17*24,  Bi  64-50,  Ag  28*26  =  100.  This  corre- 
sponds to  AgBiS,,  or  Ag,S  -h B^S,,  requiring  S  17*0,  Bi 64*7,  Ag 288  =  100.  B.  B.  on 
cnarcoal  fuses  readily,  ^ving  a  coating  of  bismuth  oxide,  and  after  long  blowing  a  globule 
of  silver.  Soluble  in  HNOs  with  separation  of  sulphur.  Associated  with  tetrahedrite, 
galenite,  sphalerite  and  pyrite  at  the  Matilda  mine,  near  Morococha,  Peru.  [The  two 
minerals  at)ove  described  are  essentially  identical,  and  as  the  name  of  Bammelsberg  can- 
not be  emoloyed  outside  of  Germany,  that  of  E5nig  may  be  accepted  to  cover  both.  The 
corresponding  mineral,  miargyrite,  nas  also  some  varieties  which  contain  lead.] 

Albftb,  Min.,  p.  848;  App.  II.,  p.  1. — Oryst.  Kuchelbad,  near  Prague,  Bohemia,  Yrba, 
Ber.  B5hm.  Ges.,  1879, 472,  and  Z.  Kryst.,  iv.,  360, 1880.  Switaserland,  vomBath,  Z.  Kryst, 
v.,  27;  ZOptau,  ibid.,  v.,  258,  1880.  Mt.  Cau.,  Pyrenees,  v.  Lcuaulx,  Z.  Kryst.,  v.,  841, 
1881. 

Thermo-electrical  characters,  Ha/nkelt  Wied.  Ann.,  i.,  283,  1877. 

3fadc  artificially,  identical  in  form  and  composition  with  natural  crystals,  HdtUefeuiUe, 
a  R.,  Ixxxiv.,  1301,  1877. 

Anal.  (2*3  p.  c.  KsO),  Guatemala,  v.  Laaaulx,  J.  Min.,  1875,  147. 

PSeudomorph  after  spodumene  (q.  v.,  p.  112). 

See  alBo  Feldspar  Oroup,  p.  46. 

ALLAvm,  Min.,  p.  285;  App.  II.,  p.  2. — ^Analyses  of  alteration  products  produced  bj 
weathering,  J,  B.  Santos,  Chem.  News,  xxxviii.,  96,  1878. 

Allofhakb,  Min.,  p.  419;  App.  II.,  p.  2.— AnaL,  SteinbrQok,  Chmpety  Verh.  Geol. 
Beichs.,  1876,  354. 

Muek  describes  (Z.  Berg. -Sal. -Wesen.,  xxviii.,  192,  1880)  an  earthy,  white  to  pale  wine 
yellow,  or  j^reenish  yellow  substance,  from  the  clay  of  the  Schwelm  mine.  It  corresponds 
with  the  kiesekUlumifHie  of  Komwestheim  (Min.,  p.  420),  bat  the  name  suLFATALLOPHAir 
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is  preferred,  as  it  behaves  like  allophane.    Soluble  in  HCl.    Analyses  :  1,  yellowidi,  tzHB- 
lucent ;  2,  white,  earthy;  8,  soft,  of  butter-like  consistencj  ;  4,  kieselaUuminite. 


1. 

SiO, 

Wai 

,% 

H,0 
»68. 

2, 

18-74 

86-78 

6-04 

88-49. 

8. 

31-88 

40-07 

10-64 

2752. 

4 

18-06 

42-59 

504 

8982. 

As  remarked  by  Muck,  these  substances  are  varying  mixtures  of  aluminum  fidlioate  and 
basio  aluminum  sulphate. 

Allophitb.— App.  II.,  p.  2. 

Al8hedite.>-See  Titanite,  p.  122. 

Altaite,  Min.,  p.  44;  App.  n.,  p.  2.~From  Chili,  DomeyhOy  C.  B.,  IxzxL,  6S3,  1875, 
and  5th  App.  Min.  Chili,  p.  50,  187& 

Alttm,  Min.,  p.  651. — ^Apparent  tetrahedrism  due  to  distortion,  Wulff,  Z.  Erjsty  t.,  81, 
1880. 

Containing  Cs  and  Rb,  from  Vulcano,  Como,  Accad.  Line.  Trans.,  III.,  iL,  84,  1878. 
Action  of  solvents  upon,  etc.,  Klocke,  Z.  E^irst,  ii.,  126,  298,  558  ;  iv.,  76.  See  also  L. 
de  Boiahavdrcm,  C.  B.,  Ixzz.,  888,  1007,  1450,  1875.  UzieUi,  Accad.  Line.  Trans.,  HI, 
i.,  March  18, 1877. 

Alukinite,,  Min.,  p.  658  ;  App.  II.,  p.  2.~Anal.,  Mlihlhausen,  near  Eralup,  Bafdt, 
Jahrb.  Geol.  Keichs,  1878,  860. 
See  also  Werth&nMniU^  p.  131. 

Alunttb,  Min.,  p.  658. — ^AnaL,  Breuil,  Auvergne,  v.  Xasau^x,  J.  Min«,  1875,  142.  In 
large  deposits  at  Madriat,  d'lssoire,  France,  analyses,  Bev.  G^eol.,  Delesse  and  LAppaient, 
xiii.,  88,  1877. 

Alunogen,  Min.,  p.  649;  App.  II.,  p.  2. — ^AnaL,  Cerros  Pintados,  Tarapaca,  Peru,  Ba^ 
mondi,  Min.,  Perou,  243,  1878.  Celebes,  East  Indies,  Fremtl,  Min.  Petr.  Mitth.,  iiL,  295^ 
1880.  Scotia  mine,  Cumberland  Co.,  N.  S.,  F.  D,  Adams,  Geol.,  Canada,  1870-^1 
Sierra  del  Atajo,  and  Cerro  de  Famatina,  Argentine  Bepublic,  Brachebusch,  Min.  Argentin., 
76,  1879.  Wallerawang,  New  South  Wales,  Liversidge,  Proc  B.  Soc.,  N.  S.  W^  Nov.  8, 
1880. 

Alvitb,  Min.,  p.  511.— Acoordinff  to  a  suggestion  of  TT.  C.  Brdgger  (GeoL  P5r.  FMl, 
v.,  352,  1881),  alvite  is  to  be  regarded  as  simply  zircon  and  xenotime,  compounded  as  de- 
scribed by  Zschau  (Min.,  p.  529).  Crystals  from  Anner5d,  near  Moss,  Norway,  gav©  him 
80-58  SiO«  and  18-84  PaOs,  supporting  this  view.  [This  may  be  true  of  some  scMsalkd 
alvite,  but  can  hardly  apply  to  the  mineral  originally  analyzed  by  Forbes.] 

Amalgam,  Min.,  p.  18;  App.  n.,  p.  2.— Domeyko  (8d  Ed.  Min..  Chili,  p.  858,  1879)  de- 
scribes several  varieties  of  silver  amalgam  from  ChilL  One  of  these  from  the  mines  d 
Arqueros,  Coquimbo,  Chili,  has  Ag  94-4.  Hg  5*6,  and  corresponds  to  kongtStergiie  (App.  IL, 
p.  82).  Another  has  Ag  69*21,  Hg  80-76,  and  is  called  hordosite  (but  see  App.  ll,  p.  8) 
from  the  locality,  the  mines  of  Bordos.  Various  intermediate  compounos  are  men- 
tioned. 

An  amalgam  from  Vitalle  Creek,  British  Columbia,  lat  68°  N.,  afforded  :  Ag  88*16,  Hg 
11-90.  SiOa  045  —  98-50  {Hanks,  priv.  contrib.);  it  hence  corresponds  with  aroueriis  (Min., 
p.  14).  An  amalgam  from  the  Sala  mine,  Sweden,  gave  NordkrOm .-  Ag  46-80,  Hg  61*1S^ 
Fe 0-81,  Zn, Pb,  tr.,  CaCO»  021,  insol.,  101  =  99-45,  GeoL  F5r.  F6rh.,  v.,  715,  188L 
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Ambltgomite,  Min.,  p.  545.— Analyses  by  Penfleld,  Am.  J.  Sc.,  III. .  zviii.,  295, 1879. 

FfOfi  A1,0,  L'sO  K»,0  HgO    F 
1.  Pcnig,  (})  48-24  88-66  8-97  2-04  1-76  11-26  MDjO,  0.18  =  106-M,  deduct  4-74  O  (  =  F)  =  101 «!. 

S.  MontebniB,  A.  (})    47*09  88-22  7*02  8*48  2-S7    9-98  CaO  0*24  =  104-15,  dedoct  4<tt  O  ~  100-13. 

G.  8.088 
8.  Aabnm, Me.  (f )     4848  88-78  9 46  OW 857   6 -20  =  108*48, deduct 2^1  O s 99*87. 

O.  =  8-059 

4.  Hebron, Me.,  A.     [48-58] 8412  954  0*84  4*44    5-24. 

5.  Paris, Me.  (^)  4881  8868  982  0*84  4*89    482  KaO 0*08  =  101*89, deduct 2-08 O  =  99^ 

Q.»  8-085 

6.  Hebron,  Me.,  B.  (J)  4744  88-90  9*24  066  5-06    645  =  101*74,  deduct  229  O  =  9945. 

0.=  8*08:1 

7.  BranchvUle,Ct(f)  4880  84*26  9*80  019  591    1*75  Fe,Oa 0*29, Mn^O, 010=  101 10, deduct 0*74 0=100*86. 

O.  =8*083 

8.  Montebraa,  B.  (])   48*84  8855  9*62  0*33  6*61    1*75  CaO 0*85  =  100*45.  deduct 074  0=99*71. 

Q.8007 

These  analyses  are  arranged  so  as  to  show  the  variation  in  the  relative  amounts  of  water 
and  fluorine.  For  all  of  them  the  author  shows  that  the  ratio  of  P  :  Al :  E  :  (F,OH)  = 
1:1:1:1  nearly,  corresponding  to*  the  formula  AlsP,0^  +  2E(F,0H).  The  conclusion 
reached  is  that  the  varieties  (see  hebronite  and  montebrante  in  Appendixes  I.  and  n.)  diJBFer 
only  in  the  extent  to  which  the  fluorine  is  isomorphously  replacea  by  hydroxyl  (HO).  See 
also  trtphidite,  in  this  Appendix. 

Occurrence  at  Montebras,  with  analyses,  Thenard,  Monit  Scientif.,  III.,  ix.,  1175 
(Jahresb.  Ch.,  1879,  1204). 

Ahbltsteqitb.— App.  I.,  p.  1. 

Ambrosinb. — App.  I.,  p.  1. 

Amesite. — See  CorundophilUe,  p.  81. 

Amphibole,  Min.,  p.  232;  App.  II.,  p^  2.— Oryst  description,  v.  Kokaeharof,  Min.  RussL, 
viii.,  159,  247,  1881. 

Practical  determination  by  optical  methods  in  thin  sections  of  rooks,  JFouguSsad  LSvy, 
Ann.  Min.,  VII.,  xii.,  429,  1877;  Thoulet,  ib.,  xiv.,  Ill,  1878. 

Analyses  of  Scottish  varieties,  and  discussion  of  results  of  alteration,  Meddle,  Trans. 
Soc.  Edinb.,  xxviii.,  502,  1878.  Amelia  Co.,  Va.,  Jfassie;  Amherst  Co.,  Ya.,  Baker.  Ch. 
News,  xlii.,  194,  1880. 

A  variety  of  amphibole  containing  no  ma^esia  is  called  bbboamaskitb,  by  LueeheiU 
(Mem.  Ace.,  Boloma,  IV.,  ii.,  897, 1881;  Z.  Kryst.,  vi.,  199).  Occurs  in  a  qpurtzose  horn- 
blende-porphyry, from  Monte  Altino,  Province  of  Bergamo,  Italy.  Forms  acicular  crystals, 
vertically  striated,  and  arranged  in  parallel  or  radiated  groups  ;  cleavage  prismatic,  124  ^ 
G.  =  8-075.  Analysis  :  (j)  SiO,  86-78,  ALO,  15 18,  Fe^O,  14-46,  FeO  22-89,  CaO  514, 
MgO  0-98,  Na^O  4*00,  K,0  0-42,  loss  [0*25j,  MnO  tr.  =  100;  characterized  by  the  small 
amount  of  magnesia  present. 

A  manganesian  (1*87  p.  c.  MnO)  variety  from  Edwards,  St  Lawrence  Co.,  K.  Y.,  was 
described  under  the  name  hexaoonite,  as  "anew  hexagonal  bisilicate,"  by  Goldsmith 
(Proc.  Acad.  Nat.  Sc.,  Philad.,  1876,  160).  Its  true  character  was  shown  by  Edntg  (ib., 
p.  180). 

Bertels  (Verb.  Wtlrzb.  Ges.,  II.,  viii,  in  Jahresb.  Ch.,  1874,  1267)  has  given  the  name 
PHAACTINITE  to  an  alteration  product  of  amphibole,  forming  radiated  masses,  doubly  re- 
fracting. H.  =2  G.  =  2*997-8*057.  Color  dirty  grayish  brown.  Analysis  after  deduct- 
ing a  little  magnetite  :  SiO,  85*5,  A1,0, 16*9,  FejO»  25*4,  MnO  1*4,  MgO  6-8,  CaO  7*2,  H,0 
8*1  =  99-8,  corresponding  approximately  to  R,  pC],  Si^O,,  +  8  aq.  From  the  rock  called 
by  the  same  author  isenite,  occurring  in  Nassau,  Germany.  [An  uncertain  decomposition 
product  hardly  deserves  a  distinct  name  ;  the  substance  is  not  very  far  ^m  delessne.] 

Analoitb,  Min.,  p.  432;  App.  II.,  p.  2.— Ory^t..  Kerguelen  Is.,  Lameyrea,  Z.  Kryst., 
i.,  204,  1877.    Radauthal,  LOdccke,  Z.  gesammt.  Nat.,  fil.,  iv.,  m,  1879. 

AnaL,  Montreal,  Canada,  Harrington,  Geol.  Canada,  1878.  Bohemia,  Preia  and  Vrha, 
Ber.  B5hm.  Ges.,  1879,  467. 
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Bamberger  shows  (Z.  Kryst,  tL,  82, 1881)  that  Beehi's  i^eranalaitB  is  idflntioal  vuh 
ordinary  analcite,  containing  only  a  trace  of  magnesia. 

The  question  as  to  the  ceystalune  system  of  analcite  has  been  recently  diflcnased,  as 
follows  :  Schrauf  {Auxmg,  Ak.  Wien,  1876),  referred  crystals  from  Friedeck,  Bohemia,  to 
the  orthorhombic  system,  desciibing  them  as  complex  twins,  analogous  to  thoae  of  leociie 
described  by  Yom  Kath.  MaUara  (Ann,  Min.,  VIL,  x.,  Ill,  187(5)  describes  the  optiL-d 
anomalies  of  the  species,  and  explains  them  by  assuming  that  a  crystal  is  formed  oj  the 
interpenetration  of  three  pseudo-tetragonal  individuals,  each  one  of  which  is  formed  ol 
two  orthorhombic  crystals,  with  nearly  equal  axes  ;  these  24  orthorhombic  cyrystals^  com- 
posing a  single  pseudo-isometric  crystal,  correspond  to  the  24  planes  of  a  tetmhexahedrtNL 
Xasaulx  (J,  Min.,  1878,  510)  describes  the  results  of  an  optical  examination  cd  crystals  ol 
picranalcite  from  Monte  Gatini,  Tuscany,  and  concludes  (but  see  below)  that  thej  can  be 
only  explained  by  the  assumption  that  a  crystal  is  made  up  of  12  triclinic  iDoiTiduab 
interpenetrating  each  other,  analogous  to  the  compound  crystals  of  phillipeite  (^.  t.\. 
SchtUten  (Bull.  Soc.  Min.,  iii.,  150,  1880)  has  obtained  trapesohedral  crystals  by  artificial 
means,  and  on  optical  grounds  claims  for  them  a  complex  structure,  analogous  to  that 
assumed  by  Mallard  (see  above);  with  him,  however,  the  crystals  are  rhombohedral 
CiTstals  obtained  later  by  a  different  method  were  isotropic  (ib.,  v.,  7,  1882^ 

On  the  other  hand,  later  investi^tions  by  v.  Lasaulx  (Z.  Kryst.,  v.,  880,  Iwl)  on  ciystab 
from  the  Cyclopean  Is.,  have  led  mm  to  the  conclusion  that  the  optical  phenomena  are  to 
be  explained  (as  formerly  accepted)  by  reference  to  the  varying  degrees  of  tension  existing 
in  the  interior  of  the  crystal.  Arzruni  and  Koch  (Z.  Kryst.,  v.,  483, 1881)  have  also,  aftc^ 
a  review  of  the  whole  subject,  and  an  extended  optical  examination  of  specimens,  espe- 
cially  from  Kei^elen  Is.  and  the  Oydopean  Islands,  concluded  that  analcite  is  to  be  referred 
to  the  isometric  system.  Finally,  the  whole  subject  has  been  exhaustively  reviewed  and 
further  investigated  by  Ben  Saude  (Inaug.  Diss.,  Stuttgart,  1881,  and  J.  Min.,  1888,  L, 
41).  He  descm)es  the  results  of  an  optical  examination  of  sections  of  many  crystals  cot 
parallel  to  the  cubic,  octahedral,  dodecahedral,  and  trapezohedral  (2-2)  planes,  and  sbovs 
that  they  do  not  correspond  with  McUlarcTa  hypothesis,  but  can  be  explained  on  the  sup- 
position of  internal  tension.  He  found,  furtner,  that  ^latine  cast  into  moulds  coRe> 
spending  to  the  crystalline  forms  acquired  on  solidifying  simihur  optical  chaiacteiB. 

ANATASB.^See  Oetahedrite,  p.  85. 

Andalusite,  Min.,  p.  871 ;  App.  11.,  p.  2. — Optical  examination,  Bertrand^  BuIL  Soc 
Min.,  i.,  94,  1878;  Bertin,  ibid.,  iL,  54  et  seq. 
AnaL,  San  Piero,  Elba,  Grattarola,  Boll.  Com.  QeoL,  1876,  828. 

Andbewsite,  App.  I.,  p.  1. — ^Locality  described,  Foster,  Trans.  GleoL  Soc,  Cornwall^  is.. 

1875.  Description  and  anal.  (Flight),  Maakelyne,  J.  Chem.  Soc.,  July,  1875,  p.  68S. 

Akglesite,  Min.,  p.  622  ;  App.  IL,  p.  Z.—Oryt^  Erzberg,  «.  Zepharovieh^  Lotos,  Bee, 
1874.  Hungary,  Krenner,  Z.  Kryst.,  i.,  821,  1877.  Sardinia  (list  of  planes,  ctcX  ^ 
Sella,  Ace.  Line.  Trans.,  HI.,  iii.,  150,  1879. 

Indices  of  refraction  as  affected  by  change  of  temperature,  .Arsrtmt,  Z.  KrysL,  i.,  1®. 
1877. 

Becent  formation  at  Bourbonne-les-Bains,  Daubrie,  C.  B.,  Ixxx.,  604,  1875.  Oocnrraioe 
at  Vesuvius,  Seaechi,  Bend.  Aoc.  Nap.,  Dec.,  1877. 

ANHTDRrrs,  Min.,  p.  621;  App.  II.,  p.  8. — Gryst.,  Berchteogaden,  Bavaria,  etc,  Oro(K 
Min.-Samml.,  Strassbujg,  141,  1878. 
Occurrence  at  Vesuvius,  Seacehi,  Att.  Ace.  Nap.,  vi.,  1878, 

Animikite.— See  Mdcfarlaniie,  p.  71. 

Ankerite,  Min.,  p.  685  ;  App.  IL,  p.  8. — ^AnaL,  PhenixviUe,  Penn.,  SSntg^  Proc  Ac 
Nat.  So.  Phil ,  1877,  290. 

Boricky  has  examined  a  series  of  minerals  from  Bohemia,  related  to  ankerite,  and  dis- 
cusses the  relation  in  composition  between  them  and  other  similar  carbonates  (Min.  Mittlu 

1876,  47).  He  writes  the  general  forrauk  CJaFeC.O,  +  a?(C!aMgC,0.),  for  all  the  related 
minerals,  where  x  mav  have  one  of  the  values  f,  1,  },  f,  },  2,  8,  4,  5,  10;  those  varieties  in 
which  x  <  2  are  included  under  cmkerite,  and  the  remainder  under  the  vmcoq  ptxrwkberiU, 
For  normal  ankerite  he  takes  a;  =  1,  and  for  normal  parankerite  a;  =r  2. 
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AnnarOdite,  W.  C,  Brdgger,  GeoL  FOr.  F0rh.,  v.,  854, 1881. 

Orthorhombic  :  Axes— ^:  S:  <{  =  0*86108: 1.  :  0-40869.  Observed  planes  i^^  0,1, 
t-g,  i-S,  2-i,f  1, 1-i,  1,  2,  a-2,  2-2,  8-S.  /a/=136*2',  i-8Af4  =  100'44',  2-fA2-4  = 
58^  25'.  In  prismatic  crystals  of  varied  habit,  often  closely  resembling  columbite  ;  planes 
sometimes  developed  according  to  monoclinic  symmetry.  Angles  near  those  of  columbite 
(the  position  taken  is  that  of  Schranf,  /=  ^,  Min.,  p.  516),  and  also  not  far  from  those  of 
polycraae,  Twinninff  plane  i-S.  Many  crystals  often  grouped  in  parallel  position,  thus 
forming  an  apparently  single  crystal  of  considerable  sice.  « 

H.  ^  6.  G.  =  6*7  of  anhvdrous  crystals.  Lustre  metallic  to  greasy  submetallic.  Color 
black.  Streak  dark  blackiah  brown  to  brownish  or  greenish  gray.  Opaque,  or  translucent 
in  very  thin  splinters.  Fracture  subconchoidal.  Brittle.  B.  B.,  fuses  on  the  edges  to  a 
black  glass.    Analysis  by  0.  W.  Blomstrand  : 

Cl>,0»  SnOa  ZrO,  SiO,  ThO,  Ce,Os  Y,0.   UO    F1>0   FeO  MnO  CaO  MgO  K,ONa,OAl,0,  11,0 
48-18    0-ie     1-97     0  51    2*87    SM     710    16-28    2*40    8*88    0*20    885    0'15    016    0^     028     819  =  90*61. 

Neglecting  the  silica,  the  formula  calculated  by  Blomstrand  is  R,Cb,Of  +  2(  aq.,  which 
makes  it  nearly  identical  with  samarskite,  and  soso  to  the  less  certain  nohlite  (App.  XL, 
p.  41),  except  in  the  water;  Brfl^^r,  however,  shows  that  the  water  is  not  essential,  but 
IS  due  to  a  partial  alteration  whicn  is  accompanied  by  a  lowering  of  the  hardness  (to  4*5) 
and  specific  gravitr  (to  4*28),  and  a  loss  of  lustre.  A  crystal  ?rith  G.  =  5*7  showed  only  a 
trace  of  water.  The  mineral  is  consequently  hardly  to  be  separated  from  samarskite  in 
composition,  but  it  is  different  in  form  (see  £.  S.  Dana,  Am.  J.  So.,  III.,  xi.,  201,  1876). 
BrOgger  shows  further,  that  &nner5dite  (euxenite  and  polycrase)  bears  the  same  relation  to 
Golombite  that  samarskite  does  to  tantalite  ;  the  two  last  being  very  near  in  form,  as  are 
&nnerOdite  and  columbite.  From  the  pegmatite  vein  at  AnnerOd,  near  Moss,  Norway,  where 
it  is  associated  with  monazite,  alvite  (q.  v.),  apatite,  magnetite,  beryl,  topaz,  and  other 
minerals. 

Anomite.^— See  Miea  Oraup,  p.  77. 

Anobthtte,  Mia,  p.  887;  App.  11.,  p.  8.— Oryst.,  Albani  Mts.,  Q.  SeUa,  Aocad.  Line. 
Mem.,  III.,  i.,  96,  or  Z.  Kivst.,  i.,  241,  1877.  Pesmeda  Alp,  Monzoni,  Tyrol,  rose-red 
variety,  vom  Bath,  Ber.  nied.  Gfes.  Bonn.,  July  2,  1877 ;  anal,  by  Ghmper,  Verb.  geol. 
Reichs.,  1877,  134.  Aranyer  Berg,  Transylvania,  wm  Bath,  Z.  Kryst.,  v.,  28,  1880.  Mt. 
Etna  (cydopite)  v.  Laaaulx,  Z.  Kryst.,  v.,  826,  1880. 

Expansion  of  crystals  with  heat,  Beckenkamp,  Z.  Kryst.,  v.,  441,  1881. 

Pseudomorph,  Franklin  Furnace,  N.  J.,  Boepper,  Am.  J.  Sc.,  III.,  xvi.,  364, 18T8. 

The  esmarkite  from  KjOrrestad,  in  Bamle,  Norway,  is  regarded  by  Brdager  and  Beusch 
(ZS.  G.  G^.,  xxvii.,  676,  1875)  as  probably  a  distinct  species,  although  tnej  show  that  it 
follows  the  same  twinning  laws  as  the  anorthite  of  Vesuvius.  For  Des  Gloizeaux's  results 
see  App.  II.,  p.  19. 

See  also  Feldspar  Group,  p.  45,  and  BarmwiU,  p.  12. 

Anthophtlltpb,  Min.,  p.  231;  App.  IT.,  p.  8.— Opt.  exam.,  Bamle,  Norway,  Des  Chi- 
zeaux,  C.  R.,  Ixxxiv.,  1478,  1877.  Pi8an%(0,  R.,  Ixxxiv.,  1510)  has  analyzed  the  Bamle 
mineral  (1),  and  also  (2)  the  snarumite  of  Breithaupt  (Min.,  p.  816).  Des  Gloizeaux  (1.  c), 
in  view  of  these  analyses,  and  also  of  the  relation  in  optical  character,  suggests  that 
the  snanimite  may  be  an  alteration  product  of  an  aluminous  anthophyllite.  Analysis  8 
(by  Rosenius)  and  4  (by  Stadius)  are  of  an  orthorhombic  mineral  referred  to  anthophyllite 
(G.  =  8022 ^045)  from  Stansvik,  near  Helsin^ors,  Finland,  F,  J,  Wiik(^,  Kryst.,  iL, 
488,  1878). 

SiO, 

1.  Bamle,  G.  2-98.  '51-80 

2.  Snanim  57'90 
8.  Stansvik  51-74 
4.  Stansvik              52*00 

Antillite.— App.  L,  p.  1. 

ANTDfOHT,  Min.,  p.  18.— Description  of  artificial  orystals,  Laspeyres,  ZS.  G.  Ges.,  xxviL, 
574,1875.  i       ^       r^     y 


AUO, 

FeO 

MgO 

CaO 

Na,0,  K,0 

i^. 

12-40 

8-67 

27-60 

. 

1-44 

8-00 

=    99-91. 

18-55 

1-90 

19-40 

b-87 

4-50 

2-86 

=  100-98. 

8-55 

20-35 

16-45 

1-79 

0-41  MnO 

* .  • . 

=     99-29. 

9-46 

20-72 

17-24 

1-85 

0-26  MnO 

.... 

=  101-08. 
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8  APPENDIX  xn. 

Apatite,  Min.,  p.  5S0;  App.  II.,  p.  8.— Crytt..  from  different  localities,  Groik,  ICn. 
Samml.,  Strassburg,  174,  187d.  LamA  dello  Speaalaccio,  UzieUi,  Aocad.  IJno.  MeoL,  I, 
159,  1870. 

According  to  MaUard  (Ann.  Min.,  VII.,  x.,  147,  1876),  apatite  is  to  be  regaided  as 
pseudo-hexagonal,  being  formed  by  the  intergrouping  of  orthorhombic  individnate  ;  a  thin 
section  of  a  Schlaggenwald  crystiBd  showed  three  irregularlyioined  sectors,  of  ^ffeient 
optical  orientation,  and  each  distinctly  biaxial ;  others  from  Estremadura,  Spain,  sboved 
SIX  sectors,  two  opposite  belonging  to  the  same  crystal  In  other  cases  normal  nniaxia] 
characters  were  observed  and  explained  by  the  intimate  union  of  the  different  ynakiftnlar 
aggregations. 

Etching  figures  corresponding  to  the  pyramidal  hemihedrism,  Baufnhauer,  Ber.  Ak  Mfin- 
chen,  1875,  169.  Pyro-electrical  characters,  Bankel,  Wied.  Ann.,  yi.,  52,  1879.  Absorp- 
tiou  bands  in  spectrum  (Ce,La,Di),  Coasa,  Aocad.  Lmc  Mem.,  III.,  iii,  17  et  seq.,  1878. 

Analyses,  etc.  Occurrence  at  iQ5rrestad,  Bamle,  Norway,  Brdgger  and  Reuseh^  ZS.  6. 
Ges.,  xxvii.,  646,  1875.  Nischne  Novgorod  ^phosphorite),  v,  Mmer^  Verii.  Min.  Cres.  St 
Pet.,  II.,  xii.,  61.  Method  of  occurrence  in  Canadian  veins,  often  of  immense  sise.  Ear- 
ringtan,  Geol.  Canada,  1878 ;  composition  of  Canadian  apatites,  C.  Maffmatui,  Geol 
Canada,  1879. 

Siewert  (Z.  Oesammt.  Nat.,  11.,  x.,  889,  1874)  found  6-7  p.  c.  MnO  in  an  apatite  fixm 
San  Roque,  near  Cordoba,  Argentine  Republic,  and  calls  this  variety,  in  which  part  of  the 
calcium  is  replaced  by  manganese,  manganapatitb.  Penfield  (Am.  J.  Sc.,  in.,  xix.,  367. 
1880)  has  analyzed  apatites  from  BranchviUe,  Conn.,  and  Franklin  Fumaoe,  N.  J.,  oon- 
taimng  manganese  ;  one  variety  from  BranchviUe  afforded  10-59  p.  c.  MnO. 

APHBOsroEEiTE,  Miu.,  p.  602;  App.  11.,  p.  8.--Stri^gau,  Silesia,  WiMoy  (anaL  by  Ban- 
melsberg),  ZS.  G.  Ges.,  xxxi.,  211,  1879. 

Aphthitalite,  Min.,  p.  615;  App.  n.,  p.  8.— Vesuvius,  Scacchiy  Atti  Aoc  Nap.,  Dec, 
1873  (Contr.  Min.,  ii,  48). 

Aphthonite.— See  Tetralie&Hlte,  p.  120. 

Apophylltte,  Min., j>.  415;  App.  II.,  p.  3.— Oryvt.,  Radauthal,  Harz,  lAdetke^  Z.  KtysL. 
iv.,  626,  1880.    Ut5,  Sweden,  Seligmann,  J.  Min.,  1880,  i.,  140. 

IVro-electrical  characters,  Hankel,  Pogg.  Ann.,  dvii.,  163, 1876. 

MaUard  (Ann.  Min.,  VII.,  x.,  121,  1876)  arrues  that  the  true  form  of  apophyllite  is 
monoclinic,  and  that  the  crystals  are  onlv  pseudo-tetragonal.  RumpfQfLin.  tetr.  Mitth. 
ii.,  369,  1879)  has  reached  a  similar  conclusion.  Kloeke  (J.  Min.,  1^,  ii.,  11,  ref.),  how- 
ever, opposes  the  view  of  Rumjpf,  shows  in  what  respects  his  argument  is  inconclusive,  and 
explains  otherwise  more  satiBiactorily  the  optical  anomalies.  See  also  remarks  by  OrM, 
Z.  Ki^st.,  v.,  876.,  1881. 

AnaL,  Cipite-Alpe,  Mattesdorf,  Verb.  G.  Reichs.,  1876,  82. 

Aquacbepitite. — App.  I.,  p.  2. 

Abagonitb,  Min;,  p.  694;  App.  II.,  p.  4— Or3r8L,  monograph,  v.  Eokscharof,  Min. 
Russl.,  vi.,  261,  1875.  Eisenerz  and  HQttenberg,  v.  Zepharovieh,  Ber.  Ak.  Wien,  IxxL, 
253,  1875.     Oberstein  a.  d.  Nahe,  Laapeyres,  Z.  Kryst.,  i.,  202,  1877  ;  ib.,  iv.,  433,  1880. 

Anal.,  7-29  PbCO,,  Austin  Mine,  Wythe  Co.,  Va.,  Dunnington,  Proc.  Am.  Oh.  Soc, 
ii.,  14, 1878. 

On  surface  of  meteoric  iron,  anal.,  J.  L.  Smith,  Am.  J.  Sc.,  HI.,  xii,,  107,  1878. 

Abaootite,  App.  n.,  p.  4.— Optical  examination,  Bertrand,  BuU.  Soc.  Min.,  iv.,  87. 
1881. 

Arctollte.    Abbtoletb,  BlofMtrand,  "Btt  hCgnordiskt  mineral,"  GeoL  For.  FCrii.,  v.. 
210,  1880. 
Occurs  in  a  crystalline  limestone,  forming  small  irregularly  curved  ciystalline  plates, 


generally  compact,  occasionally  showing  prismatic  an^es  of  124*-126"  (Sj(}gren,  1.  ci 
H.  =  5.  G.  3  03.  Colorless  or  yellowish  to  greenish.  Analysis '(}) :  SiO,  44-93,  TiO, 
0-38,  AlaO,23  55,  Pe,03l-24,  CaO  18-28,  MgO  10  80,  Na,0  1-78,  K,0  0*79,  H,0  815  = 
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09*74.  This  ooneeponds  to  the  formula  H9R9  [Al«]  SUOit.  B.  B.  foses  with  difficulty  to 
a  white  enamel ;  partially  attacked  by  acids  with  the  separation  of  flocculent  silica. 
Found  in  1861  on  Hvitholm,  near  Spitzoergen.  [A  relation  to  prehnite,  on  the  around  of 
the  composition,  and  to  hornblende^  because  of  the  prismatic  angle,  is  suggested,  but  the 
mineral  needs  further  examination  before  its  true  character  can  be  settled.  J 


Abdbnnite,  App.  n.,  p.  4.— Supplementary  description  by  «.  Lamulx,  J.  Min.,  1876, 868, 
and  Bettendorff,  Pogg.  Ann.,  clx.,  126,  1877.  Analyses  by  Bettendorff,  (1)  sulphur-yellow 
opaque  var.,  Q-.  =  8e»6;  (2)  brown  transparent  var.,  Qt.  =  8*648. 

SiOa       AlaO,    FeaO,     MnO      CuO     MgO      CaO      V,0.    As,0.    H.O 
1.    27-50      22-76      115      80-61       0-17       1^      183      0-58      988      5-18=100-891 


2.    27-84  24-22  2670       ....       8-01       2-17      9-20      276       5-01  =  100-91. 

It  is  concluded  by  Bettendorff,  that  in  this  mineral  arsenic  and  yanadium  replace  each 
other  in  varying  proportions,  with  a  consequent  yariation  in  color  ;  in  several  other  triab 
1-88,  2-31,  2-53,  2-98,  6-64  p.  c.  AsaO*  were  found  ;  y.  Lasaulx  (1.  c.)  shows  that  the  yana- 
dium ardennite  is  probably  the  original  mineral,  and  that  the  presence  of  the  arsenic  is 
due  to  gradual  alteration. 

Arequipita. — A.  Eaimcndi,  Min^raux  du  Perou,  Paris,  1878,  p.  167. 

Compact,  wax-like.  H.  nearly  6,  Color  honey  yellow.  Fracture  conchoidal.  According 
to  a  qualitatiye  analysis,  a  silico-antimoniate  of  lead.  B.  B.  on  charcoal  fuses  with  diffi- 
cultjr,  yielding  buttons  of  lead,  and  ffiyes  off  antimonial  yapors.  Slightly  attacked  by 
nitno  acid,  dissolves  slowly  in  hydrochloric  acid  to  which  a  little  nitnc  has  been  addea, 
and  leaves  a  residue  of  silica.  Occurs  sparingly  in  a  ouartzose  ganeue,  with  argentiferous 
lead  carbonate  and  chrysocolla,  at  the  V  ictona  mine,  Montague  de  la  Trinity,  near  Tibaya, 
Province  of  Arequipa,  Peru.    [Needs  further  examination,  probably  a  mixture.] 

Arfvedsonite,  Min.,  p.  248. — ^Anal.,  £1  Paso  Co,  Colorado,  K&nip^  Am.  Phil.  Soc., 
Philad.,  xvii.,  616,  1877,  or  Z.  Kryst.,  i.,  430.  Greenland,  discussion  of  composition, 
DSlier,  Z.  Kryst.,  iv.,  84,  1879. 

AnGENTrrB,  Min.,  p.  88;  App.  II.,  p.  4. — Oryst.,  description,  Oroih,  Min.-Samml.  Strass- 
buig,  1878,  p.  50. 

Aboentoftbite,  Min.,  p.  89;  App.  11.,  p.  4. — See  Sternbergite,  p.  115. 

Arg5rrop3rrite. — See  Sternbergiiey  p.  115. 

Aritb. — App.  IL,  p.  4. 


SiO,  17  65,  ZrO,  3-42,  PcjO,  1*87,  Al^O,  8  88,  Cca  (Di,,  La,)  0, 259,  Y,0,  2206,  Er,0, 1110, 
CaO  5-22,  BeO  074,  H>0  687  =  100-35. 

[Beearded  as  only  a  decomposition  product,  and  hence  not  deserving  of  a  distinct 
name.] 

Arsenargentite.— eZ;  B.  ffannay,  Min.  Mag.,  i.,  149,  1877.  In  orthorhombic  adcular 
crystals  imbedded  in  native  arsenic.  Analysis  gave  :  As  18*48,  Ag  81  87  =  99-80,  corre- 
sponding to  the  formula  Ag,As.    Source  "probably  Freiberg." 

[An  imperfect  description  from  a  single  specimen  of  uncertain  origin  is  a  most  unsatis- 
factory basis  for  a  new  name.] 

Arsenic,  Min.,  p.  17;  App.  II.,  p.  5. — Onrst.,  anal.  (Janovsky),  Joachimsthal,  v,  Zepha/ro* 
wcA,  Ber.  Ak.  Wien,  IxxL,  272,  1875. 
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10  AFPEVDCt  m. 

AassNiosmsRin.— MiiL,  p.  76,  App.  II.,  p.  6. 

AnsBiroLiTB,  Min.,  p.  188.— Anomalous  optical  characters  of  artificuQ  crjsbJs,  pe!a^ 
pseudo-isometric,  Growe-BoTUe,  Z.  Kryst,  y.,  283,  1880.    See  also  Senarmont^  p.  i^ 

Absenoftbite,  Hin.,  p.  78;  App.  n.,p.  5. — OryiL,  Joachimsthal,  Oamper^  Tsk  e^. 
Reichs.,  1876,  854.  With  pTrite  m  parallel  position,  Sadebeek,  Wied.  Ann.,  t^  STL  ;^> 
do.  with  galenite,  Groth,  Min.-Samml.,  Strassbuig,  p.  89,  1878.  Rek^ek  siein,  SL-^ 
Mare,  Z.  Krvst.,  iv.,  296,  1879. 

Arzruni  (Z.  Kryst.,  iL,  480,  1878)  has  examined  (bnc  see  Hare  L  €^.)  csrystals  from  czh 
localities^  and  has  shown  considerable  variation  in  angle  between  them.  He  also  sar-* 
that  while  the  composition  is  different  for  different  localities,  it  allocs  neither  «i^ 
FeS«  +  AsSi,  nor  with  mFeSt  +  nFeAst,  but  that  the  percentage  amount  of  iron  Tssjesi 
nearly  constant. 

Beeke  (Min.  Mitth.,  1877,  101)  discusses  the  relations  in  crystalline  axes  betweec  a:sr 
opyrite,  danaite,  and  glaaoodot,  and  oondudes  that  they  do  not  correspond  with  the  us-  ur 
of  cobalt  present,  as  suggested  by  Scheerer ;  this  result,  however,  is  queetioiied  bj  (j?::. 
(Z.  Kryst.,  ii,  530). 

Arsknotkllurits. — App.  II.,  p.  6. 

AS8KNSTIBITS.-»App.  IL,  p.  6. 

AsMAKiTi,  App.  n.,  p.  5.— In  meteoric  iron  of  BitterBgrftn,  Weubach,  J.  lGn.,1^ 
984 ;  WihkUr,  ib.,  1879,  908.  According  to  Weisbach,  asmanite  is  identical  with  mfj 
mite,  as  suggeisted  by  «.  Lcuatdx  (Z.  Krysc,  ii.,  374,  1878).  See  in  Nov.  Act.  IjboocM.-km. 
Ak.,  xL,  858,  1878.    See  also  Oroih,  Tab.  Uebers.  Min.,  p.  88, 1882. 

AsFiDOUTB. — ^App.  L,  p.  8,  n.,  p.  5. 

ASTEBOITS. — App.  I.,  p.  8. 

AsTBOPHTLUTB,  Min.,  p.  808 ;  App.  II.,  p.  6.— With  arfvedsonite  and  zukon,  EI  Ptm  C 
Colorado,  Kdnig,  AnL  Phil.  Soc.,  Philad.,  xvi,  609, 1877  (or  Z.  Krvst.,  L,  423).    An  an^' 
sis  gave  :  SiO,  84*68,  TiO,  18*58,  ZrO,  2-30,  Fe,Os  6  56,  A1,0,  0*70,  FeO  36-10,  MnOSi' 
Na,0  2-54,  K.O  501,  H,0  854,  MgO  0-80,  CuO  0-42,  Ta,0»  (?)  0-80  =  99-91. 

Gryst.  and  optical  exam.,  Norwi^  and  Ck)lorado,  BQMng,  Z.  Kryst.,  L,  483,  1^3 
Br6fger,  Z.  Kryst,  ii.,  378,  1878.  BrOgger  concludes  that  the  minerai  belongs  to  tll£:^ 
clime  system.    It  is  now  referred  to  the  pyroxene  group. 

Atacamitb,  Min.,  p.  131;  App.  II..  p.  6.— Oryit-  Chili.  Brdgaer,  Z.  Krrst,  iiL,4* 
1879  ;  V.  Bath,  Z.  Kryst.,  t.,  35^,  1880. 

Aaal^  Torke's  Peninsula,  Wallaroo,  T,  C.  Cloud,  Ghem.  News,  xxzIt.,  854^  1876.  ^ 
South  Wales,  Liversidge,  Pioc.  Roy.  Soc.,  N.  S.  W.,  Nov.  8,  1880. 

From  the  Nellore  District,  India,  Maiiet,  Beo.  QeoL  Surv.  India,  ziL,  171,  1878. 

Atelestite.— Min.,  p.  893;  App.  IL,  p.  6. 
Atelina,  Atelitb.— See  Tenortte,  p.  119. 

Atopite.—Nordenskim,  Geol.  F5r.  F5rh..  ill.  876,  1877. 

Isometric ;  in  octahedrons,  with  cube  and  dodecahedron,  also  m-fl^  and  »-»  ^»^ 
H.  =  5-5-6.  G.  =  5-08.  Lustre  grreasv.  Color  vellow  to  resin  brown.  Translueesi 
Composition  R,Sb,OT  =  SboO,  78 13,  CaO  17-51.  'PeO  8-71,  MgO  1 50,  K,0  0-84.  K»tJ 
4-83  =  100.  Analyses  :  1,  the  mineral  fused  with  sodium  carbonate  ;  8»  da  reduced  wu^ 
hydrogen  ;  8,  mean  of  (1)  and  (3>. 

Sb,0.  PeO  MnO  CaO  K,0          Na,0 

1.              73-61  8*04  1-84  18  05  

8.              3-54  1*78  17-65  086           4*40 

8.             73-61  8-79  1*68  17*85  0-86           4*40    =    M^ 
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B.  B.  in  toTcepB  in  0.  F.  unchanged.  On  charcoal  in  B.  F.  sublimes  in  part,  fuses  at 
first  with  difficulty,  and  gives  Anally,  when  the  antimony  pentozide  is  aU  reiiuced  to  the 
metallic  state  and  driren  off,  a  dark  infusible  slag.  In  salt  of  phosphorus  dissolves  to  a 
dear  bead,  yellow  while  hot,  and  colorless  on  cooling.  Insoluble  in  acids  ;  decomposed 
with  difficulty  by  fusion  with  sodium  carbonate.   Easily  reduced  by  hydrogen,  (cf.  romeite.) 

Occurs  as  octahedrons  imbedded  in  hedyphane,  which  in  turn  forms  little  reins  in  rhodo- 
nite ;  rare.    Locality  L&ngban,  in  Wemdand,  Sweden.    Named  from  arojtoi,  unutucU. 

AuoiTS. — See  Pyroxene,  p.  100. 

AvTUNTTE,  Min.,  p.  580;  App.  II.,  p.  0.— Himmelfshrt  mine,  Johanngeorgenstadt, 
Saxony ;  Brezina  makes  the  crystals  to  oe  monoclinic  (or  triolinic),  with  pseudo-tetrago- 
nal symmetry,  Z.  Eryst.,  iiL,  273,  1879. 

Composition,  Church,  J.  Chem.  Soc.,  Feb.,  1875,  100. 

Axnmx,  Min.,  p.  297;  App.  11.,  p.  6. —  Oryst,  Yeszver^s,  Hungary,  and  Medels, 
Switzerland,  Schmidt,  J.  Min.,  1881,  i.,  871  ref.  (or  Z.  Kryst.,  vi.,  98). 

Pyro-electrical  characters,  Hcrnkd,  Wied.  Ann.,  vi.,  57,  1879.  Expansion  of  crystals 
with  heat,  Beekenkamp,  Z.  Kryst.,  v.,  451,  1881. 

AzoETFE.— Min.,  p.  761;  App.  11.,  p.  6. 

A2UIUTB,  Min.,  p.  715;  App.  II.,  p.  6. — Oiyst.  desoript  (twins),  Ghessy  near  Lyons, 
Oroth,  Min.-Samml.,  Strassbuig,  p.  138,  1878. 

BABiNOTOinTB,  Min.,  p.  227;  App.  II.,  p.  6. — Observed  in  slag  from  Bessemer  steel, 
Klemm,  Chem.  Centralbl.,  1874,  215.    See  also  Szabaiie,  p.  118. 

B9Hymiaite.-^mddle,  Min.  Mag.,  iv.,  117, 1880. 

Structure  saccharoidal.  H.  =  6.  G.  =  2'905-2*908.  Color  pale  purplish  brown.  Analy- 
ses (1)  dark  var. ;  (2)  paler  var.: 

SiO,  A1,0,  Fc,0,  MnO  MgO 
46-04  20-11  252  079  8-80 
46-17       20-95        1-86        084       736 

B.  B.  fuses  with  intumescence  to  a  vesicular  pale  blue  glass.  Presents  a  mottled 
appearance  under  the  microscope,  and  was  judged  to  be  homogeneous.  Occurs  in  a  granu- 
lar limestone,  at  Balvraid,  Inverness-shire,  Scotland.  [Needs  further  examination  ;  as  the 
description  stands  at  present,  this  substance,  **  which  may  prove  to  be  a  new  mineral," 
certainly  does  not  deserve  a  distinct  name.] 

Barcenite.— fZ:  W.  MaUet,  Am.  J.  Sc.,  xvi.,  806,  1878. 

Massive;  structure  finely  granular,  compact  or  porous;  also  oolimmar  (pseudomorphous 
after  livingstonite).  H.  =  5*5.  G.  =  5-843.  Lustre  dull,  earthy,  sometimes  slightly 
resinous.  Color,  dark  grav,  nearly  black.  Streak  ash  gray,  with  slight  greenish  tinl 
Fracture  tolerably  even.    Brittle.    Analysis  by  J.  R.  Santos: 

Sb»       S       Hg      Ca        O        H,0 

5011    2-82   20-75    8-88  [17-61]     4-73  (below  ISO'^C.  1-23)    SiO,  010  =  100. 
*  Atomic  weight  s  120. 

The  sulphur  is  assumed  to  exist  as  HgS,  and  is  accordingly  deducted  with  a  oorre- 

riding  amount  of  mercury.  For  the  remainder  the  following  atomic  ratios  are  then 
ined  :— RO  :  SbjO, :  Sb,0»  =  4:1:5,  and  Sb,0» :  H,0  =  1:5.  The  antimonic  acid 
(SbjOi).  5  H9O)  is  again  assumed  to  exist  independently  as  an  impurity,  and  the  formula  for 
the  remainder  written:  [Sb^Os  4(R0)]  (Sbj06)»  corresponding  to  a  normal  antimonate 
AsbO,. 

B.  B.  in  0.  F.  decrepitates  slightly,  turns  nearly  white,  and  becomes  rounded  on  the 
edges;  in  R.F.  gives  off  antimony  fames,  aooompanied  with  a  greenish  blue  flame.    In 


CaO 

Na,0 

K,0 

H.O 

13-47 

2-72  ' 

1-36 

4-71 

=  10002. 

13-26 

8-25 

156 

4-90 

=  100-14. 
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the  closed  tube  ^ves  off  water,  metallic  mercury,  black  merciiry  sulphide,  and  a  little  snti- 
mon^r  trioxide ;  m  the  open  tube  metallic  mercury  is  deposited,  and  also  more  antimcmj 
trioxide,  the  fumes  of  sulphur  dioxide  passing  off.  On  charcoal  a  white  antimofiiial  sub* 
limato,  and  with  soda  antimony  is  obtained  in  metallic  beads.  With  borax  in  O.  F.  a 
clear  colorless  gloss,  which  in  K.F.  becomes  turbid. 

From  iiuitzuco,  State  of  Guerrero,  Mexico.  Associated  with  livingstonite,  from  the 
decomposition  of  which  it  has  been  formed.  Named  after  Sr.  Mariano  fiarcena,  the  Mexi- 
can mincralodst.  [That  the  original  material  examined  is,  as  assumed,  a  mixture,  cannot 
be  ouestioncd,  but  that  the  true  nature  of  the  compounds  present  has  been,  or  in  iaei. 
can  oe,  definitely  settled  so  as  to  establish  beyond  douot  the  nature  of  a  new  species  seems 
Tery  improbable.] 

Bakettite.— App.  I.,  p.  8. 

Babite,  Min.,  p.  616;  App.  II.,  p.  6. — Oryat.,  v.  Kokscharof,  Min.  Russl.,  viL,  25, 1875. 
Calafuria,  near  Leghorn,  Italy,  UzieUi,  Ace.  Line.  Mem.,  II.,  iii.,  611,  1876.  Yalle  della 
Sterza,  Tuscany,  D'Achiardi,  Ace.  Soc.  Tosc.,  iii.,  160,  1877.  Oroih,  Min.-SammL 
Strassburg,  p.  142,  1878.  Muzsaj,  Hungary  (wolnyn^  Schmidt,  Z.  Kryst.,  iiL,  428,  1879. 
Swoszowice,  Galicia,  Vrba,  Z.  Kryst.,  v.,  433,  1881. 

Effect  of  change  of  temperature  on  indices  of  refraction,  Arzruni,  Z.  Eryst.,  L,  71,  1877. 

AnaL,  earthy  barite,  St.  Louis,  Mo.,  Kdnig,  Proc  Acad.  Nat.  Sc.  Philad.,  1876,  156. 
Last  Chance  Mine,  Moigan  Co.,  Mo.,  Broadheadj  Am.  J.  Sc.,  IIL,  xiii.,  419,  1877. 

Babsowtte,  Min.,  p.  840. — Be-examined  microscopically  bj  Bauer  and  analyzed  by 
Friedericiy  and  shown  to  haye  the  composition  of  anorthite,  with  which  it  does  not,  how- 
eyer,  in  all  respects  correspond;  G.  =  3*684  after  deduction  for  the  corundum  present,  J. 
Min.,  1880,  ii.,  68. 

Bastholomite. — ^App.  II.,  p.  6. 

BaryUto.— C.  W.  BUmstrand,  GeoL  P5r.  F6rh„  iii,  128,  1876. 

In  groups  of  prismatic  crystals,  more  or  less  tabular  in  habit.  Two  distinct  cleayages 
forming  an  angle  of  about  84%  H.  =  7.  G.  =  4*08.  Lustre  greasy.  Colorless.  Semi- 
transparent.    Analysis: 

SiO,    AlaO,    FeaO,    BaO    PbO   CaO    MgO    CuO    Bi^O,    ign 
(i)    84-36    1602      0-98     46-23    093    0-68     027     0-09     0-19     0-15  =  99-9a 

Formula  calculated:  Ba*  [Al,],  Si7094,  which  requires:  SiOa  88*94,  AUOa  16-61,  BaO 
49'45  =  100.  B.  B.  infusible;  not  attacked  by  acid.  Named  from  ftapvi  ?ieavy^  and  XiSoi 
stone.  Occurs  with  hedyphane  in  crystalline  limestone  at  L&ngban,  in  Wermland,  Sweden. 
[A  mineral  of  so  imusuai  composition  deseryes  to  be  more  thoroughly  described  an  the 
crystallographical  side.] 

Baeytocalcite,  Min.,  p.  701.— Anal,  (by  LundstrSm),  corresponding  to  CaCO.  +  BaCOj, 
Lanffban,  Sweden,  Sjdgren,  GeoL  Far.  F5rh.,  iii.,  289,  1876.  According  to  Des  Cloiaeaux 
(Bull.  Soc.  3Iin.,  iy.,  95, 1881),  the  mineral  analyzed  by  Lundstr5m  is  rhombohedial  with  a 
cleayage  angle  of  about  105% 

Baettocelestite.— See  Ceiesttte,  p.  21,  and  App.  II.,  p.  7. 

Baryturanite  =  Uranocireite,  p.  127. 

Bastite,  Min.,  469.— AnaL,  Elba,  Pisani,  C.  R.,  IxxxiiL,  July  10,  1878. 

BASTNAsnE.— See  Tysonite,  p.l26iand  App.  I.,  p.  2. 

Beauxtfe,  Min.,  p.  174;  App.  II.,  p.  7.— Analyses,  Feistritz  and  Nassau,  showing  wide 
variation  in  compointion,  Henatsch,  Inaug.  Diss.,  Breslau,  1879  (Z.  Kryst,  iv.,  64^  1880). 
Age,  origin,  etc.,  Dieulafaii,  C.  R.,  zciiL,  804,  1881. 
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Beooarlto.— See  Zirhon,  p.  184. 


P.O. 

Pe,0, 

H,0 

81-88 

51-94 

16-87  =  100-19. 

81-78 

52-05 

16-56  =  100  39. 

Beegerite. — Kdnig,  Am.  Chem.  Joam.,  ii.,  879,  1881  (or  Z.  Eryst.,  v.,  : 

Isometric,  in  elongated  crystals;  also  massiye.   Cleayage  cubic.    G.  =  7*278.'  Color  li^ht 

to  dark  gray.     Lustre  briUiant  metallio.    Mean  of  4  partial  analyses,  after  deduction 

of  quartz  (2-t5  p.  c): 

S  Bi  Pb  Cu 

14-97  20-59  64-28  1-70=  10-49. 

This  corresponds  nearly  to  PboBiaSs  or  6PbS  +  Bi,S«  =  S  14-78,  Bi  21*36,  Pb  68-84. 
B.  B.  decrepitates,  giying  on  charcoal  reactions  for  lead  and  bismuth.  Dissolyes  readily  in 
warm  HCl.  From  the  Baltic  Lode,  near  Grant  P.  0.,  Park  Con,  Colorado.  Named  after 
Mr.  Hermann  Beeger,  of  Denyer. 

Bebaunitb^Elbonosite,  Niea,  xiz.  Ber.  Oberhess.  Ges.  Nat.-u.  Heilk,  p.  Ill,  1880. 
Streng,  J.  Min.,  1881,  1.,  102. 

Monoollnic  crystals,  tabular  {i-i)  and  prismatic  (in  direction  of  h),  in  habit  similar  to  some 
crystals  of  lazulite  from  Georgia.  Axes  i  :  ft  :  d  =  4-0157 : 1 :  2-755,  /?  =  48"*  33'.  0  A  ^'  = 
181**  27,  w  A  1  =  104"  24';  1  a  1  (clinodiag.)  =  89''  56'.  Twins  with  i-i  as  twinnine 
plane,  also  penetration  twins.  Cleayage  i-t.  Often  in  druses,  and  in  radiated  foliated 
crusts  (Streng).  H.  =  3-4.  Lustre  yitreous,  on  i-4  inclining  to  pearly.  Color  red  brown 
to  dark  hyacmth  red.    Streak  yellow,  strongly  dichroic. 

Analyses  by  Streng :  1,  crystals;  2,  radiated  coating  on  Hmonite : 

1. 
2. 

Formula  [FealaP^OiB,  8HaO,  or  2  [Fe,]  PaOa  +  [Fe,l  H«0.  +  5  aq  B.  B.  fuses  easily  to 
a  black  beaa  metallic  in  appearance,  crystalline  on  coohng.  Easily  soluble  in  HCl.  Occurs 
on  limonite  at  the  Eleonore  mine  on  the  DUnsberg,  near  Giessen,  and  at  the  Bothlftufchen 
mine  near  Waldgirmes,  in  the  same  region. 

Streng  Q.  c.)  calls  attention  to  the  close  relation  of  eleonorite  to  beraunlte  from  St. 
Benigna,  Bohemia  (Min  .  p.  558).  The  following  are  analyses  of  the  original  beraunlte: 
1.  Tschermak,  Ber.  Ak.  Wien,  xlix.,  841,  1864;  2,  3.  Boricky,  ib.,  Ivi.,  11, 1867;  4  Frenzel, 
from  Schcibenberg,  Saxony,  J.  Min.,  1878,  23. 

PaO. 

1.  St.  Benigna 805 

2.  *•  80-2 

8.        "  28-99 

4.  Scheibenberg 28*65 

Strene  shows  that  in  composition  the  St.  Benigna  mineral  is  nearly  identical  with 
eleonorite,  but  regards  the  differences  in  physical  characters  too  great  to  allow  of  their 
being  united.     The  mineral  of  Frenzel  seems  to  haye  a  different  crystalline  form. 

Bertrand  (Bull.  Soc.  Min.,  iy.,  88,  1881),  has  subjected  both  the  beraunlte  and  eleonorite 
to  a  new  examination,  and  concludes  that  in  angles,  dichroism  and  optical  qualities  they 
are  the  same.    There  would  seem  consequently  to  oe  little  doubt  of  their  identity. 

Bergamaskite^ — See  Amphtboh,  p.  5. 

Bemardinite. — Described  as  a  new  fossil  resin  from  San  Bernardino,  Cal.,  by  J,  M, 
StiUman  (Am.  J.  Sc.,  UL,  xyiii.,  57,  1879);  since  shown  by  him  to  be  an  exudation  from  a 
species  of  conifer,  which  has  receiyed  its  particular  characters  from  exposure  to  the  atmos- 
phere (ib.,  XX.,  93,  1880). 

Beryl,  Min.,  p.  245;  App.  II.,  p.  7.— Oryst,  Eidsyold,  Norway,  Websky,  Min.  Mitth., 
1876,  117.     Alexander  Co.,  N.  Ct,  Eiddm,  Am.  J.  Sc.,  UI.,  xxi.,  159  ;  xxii.,  24,  1881. 

Digitized  by  VjOOQIC 


Fe,0, 

HaO 

55-0 

140   Naa01-5  = 

101. 

55-8 

151    =101. 

65-98 

14  41  =  99-88. 

54-50 

10-55  =  99-70. 
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Santa  F6,  Bogota,  New  Granada,  Vrha,  Z.  Ervst.,  y.,  430, 1881.  Gold  saads  of  the  Unl, 
N,  V.  Kokscharof,  Jr.,  Bull.  Ac.  St.  Pet.,  zzrii.,  85,  1881  (or  Min.  BuasL,  Tiii.,  22S^ 

P]rTo-eiectrical  properties,  Hankel^  Pogg*  Ann.,  dvii.,  161,  1876.  Specific  gzaTitv  cf 
different  specimens,  Church,  Qteol.  Mag.,  11.,  ii.,  820, 1875. 

Occurrence  of  emeralds  of  unusual  size  (one  crystal  10  inches  long)  and  beoaty  of  color, 
in  Alexander  Co.,  N.  C,  Hidden,  Am.  J.  Sc.,  xzu.,  489,  1881. 

MaUa/rd  (Ann.  Min..  VII.,  x.,  148,  1876)  describes  the  optical  anomalies  obaored  in 
crystals  of  beryl,  and  concludes  that  it  is  paeudo-hesoagimal,  the  individnais  of  wfakdi  a 
ciystal  is  made  up  being  orthorhombic ;  the  relations  are  regarded  aa  similar  to  tlioae  in 
apatite.    See  also  i>e8  Ciaizeaux,  BulL  Soc.  Min.,  iv.,  94,  1881. 

AUerberg  (Geol.  F5r.  F5rh.,  iL,  405,  1874)  uses  the  name  psEUDO-EHEiLiiJ)  (psendo- 
smaragd)  to  designate  a  mineral  resulting  from  the  alteration  of  beryl.  The  name  was 
introduced  by  Berzelius  for  psendomorphous  crystals,  consisting,  as  he  regarded  it,  of 
ordinary  beryl  and  mica.  Atterberg  retains  the  name  for  the  hard  portion  of  similar 
peeudomorphis,  wliich,  however,  he  finds  to  be  not  true  beryL  Its  chancters  are  :  haid- 
ness  5-5  ;  G.  =  2*70  ;  lustre  waxy;  color  dark  grayish  green  ;  fracture  splinteij.  Inti- 
mately mixed  with  mica  scales.  Analyses  :  1,  2,  the  latter  on  material  not  entmly  free 
from  mica: 


SiO, 

A1,0, 

BeO 

FeO 

0-82 

K,0 

H,0 

1. 

57-82 

17-46 

1811 

0-80 

7-82 

8-64  =     99-97. 

2. 

66-28 

1905 

12-55 

018 

0-50 

7-45 

4-88   =  100-79. 

If  the  water  is  considered  basic,  the  ratio  for  bases  to  silica  is  2  :  8.  The  mineral  differs 
from  ordinary  beryl  in  havinf  lost  part  of  its  silica  and  gained  potash  and  water ;  tie 
alumina  and  glucina  are  sensibly  unchanged.    Prom  K&rarf vet,  near  Fahlun,  Sweden. 


Qrattarola  (Riv.  Scientif.-industr.,  No.  19, 1880,  Florence)  has  given  the  i 
to  a  mineral  which  he  regards  as  a  distinct  variety  of  bervL  It  occurs  in  short  prismatic  to 
tabular  doubljr-terminated  crystals.  Basal  plane  rounded,  and  apparentlv  formed  of  many 
planes  of  varying  position,  belonging  to  the  second  series.  In  polarized  light  a  basal  sec- 
tion is  divided  into  six  sectors,  corresponding  to  the  prismatic  edges,  for  the  three  alternate 
of  which  the  extinction  is  the  same.  Biaxial  interference  figures  (ans^le  15^)  observed,  the 
extinction  plane  in  part  parallel  to  the  prism,  in  part  inclined  from  S^**  to  T,  Color  pak 
rose  red.  Analyses :  1,  2,  from  the  respective  ends  of  a  crystal,  which  bad  a  nndeos  of 
normal  beryl  (anaL  8) ;  4,  "typical  rosterite." 

SiO,       A1,0,         BeO       MgO       GaO    Ka,0,K,0  Li,0  H,0 

/ * ^ 

1.  G.  =2-77    61-97       21-98         862       1-26       0-42       nndet      ....  nndet 

2.  G.  =2-74  60-26  2118  971  1-57  2-55  undet  0  58  tr.  3-07=  96-93. 
8.  G.  =2-77  62-88  17-09 (?)  15*97 (?)  2-62  2*99  nndet  ....  2  82  =  108-87, 
4.  G.  =2-75    61-84       28-20         881        050       219         1-00        ....  2-03=    99-07. 

[The  reasons  for  regarding  this  as  a  distinct  variety  of  beryl  are:  its  crystalline  habits  its 
optical  character,  anof  the  variation  in  chemical  composition.  To  the  first,  however,  no 
weight  can  be  given,  and  as  little  to  the  second,  since  analo^us  optical  anomalies  hare 

sesare 


previously  observed  in.ordinarv  betyl ;  as  to  the  composition,  further  careful  analj- 
re  needed  to  establish  that  point.  ]    Locality,  Island  of  Elba. 


Berzeuite,  Idin.,  p.  544— TT.  Lindaren  (Geol.  F5r  FOrh.,  v.,  652, 1881}  states  that  tlw 
hitherto  accepted  description  of  berzeiiite  is  incorrect,  in  consequence  of  its  having  been 
confounded  with  another  mineral  which  occurs  at  L&ngban,  associated  with  it.  Tlie  char- 
acters of  true  berzeiiite  are  : 

Massive ;  isometric  (Sj5gren,  G^l.  F5r.  F5rh.,  ii.,  588,  1876,  and  A.  Wichmann,  Z. 
Krvst.,  v.,  105,  1880) ;  no  distinct  cleavage.  H.  =5.  G.  =  4-07-4-09.  Lustre  resinoos. 
Color  honey  yellow  to  sulphur  yeUow.  ^Knnsparent  to  translucent  Fracture  semi-coiH 
choidal.  Brittle.  B.  B.  fuses  rather  easily  to  a  brown  bead.  Soluble  in  hydrochloric  and 
nitric  acids.  Occurs  imbedded  in  small  grains  in  a  granular  caldte  ;  with  calcite  in  bans* 
mannite  and  in  braunite ;  with  caryinite.  Sometimes  of  a  green  color,  from  minute  indosed 
hausmannite  crystals. 

There  also  occurs  at  L&ngban  ano^er  arsenate,  having  the  following  c 
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ive ;  ani8otxope,  bat  cfyBtaUine  system  tmoertain  ;  no  distmot  deayage.  H.  ^5.  G.  =  4-08- 
4'04 ;  3*89.  Color  dirty  yellowish  white  or  light  sulphur  yellow.  An  analysis  by  L.  W. 
McCay  gave:  As.O.  62  00,  CaO  2000,  MgO  12-81,  MnO  418,  PbO,  FeO  tr.,  insol.  (SiO,) 
0*68  =  99*67  ;  this  corresponds  to  a  simple  ortho-arsenate,  BsAstOs.  Occurs  massive  in  a 
light  brown  finegranular  mixture  of  caloite  and  manguiiferous  mica,  often  penetrated  by 
hansmannite.  This  mineral  is  regarded  as  the  one  to  which  the  earlier  descriptions  belong 
(Min.,  p.  644),  but  while  optically  distinct  from  berzeliite,  their  true  rdation  is  still  very 
nnoertain. 

[The  above  observations  only  increase  the  doubts  as  to  the  true  nature  of  berzeliite;  as 
possibly  bearing  upon  the  question  as  to  the  relation  of  the  isotrope  and  anisotrope  min- 
erals mentioned,  attention  may  be  called  to  the  fact  that  Bes  Cloizeaux  has  observed  iso- 
tropic varieties  of  ^adolinite  and  also  of  homilite,  supposed  to  be  due  to  alteration.] 

See  also  CaryinUe,  p.  20. 

Beudantite,  Min.,  p.  689. — Optical  exam.,  the  same  characters  belong  to  the  beudantite 
of  Horhausen,  of  Cork  (Adam's  corkiteX  and  of  Dembach  (Adam's  dembachite):  Bertrand, 
BuU.  Soc.  Min,,  Iv.,  265,  1881. 

Bktbighitb. — App.  L,  p.  8. 

Bhreokite  (or  Vreddte),  ffeddle,  Min.  Mag.,  lii,  67,  1879.  Fine  granular,  scaly  ;  soft 
and  friable.  Occurs  as  a  light  apple-green  coating  on  quartz  crystals.  An  analysis  save  : 
SiO,  84-92,  A1,0,  716,  FeTo.  12-71,  FeO  211,  MnO  0-41,  CaO  1608,  MgO  8  26, 'H.O  17-77 
(1  -08  at  100'  C.)  =  99  -42  (alkalies  in  traces).  Soluble  in  HCJl.  From  a  cavity  in  a  bowlder 
of  syenitic  granite,  found  on  the  hiU  of  Ben  Bhreck,  near  Tongue,  in  Sutnerland,  Scot- 
land. [Provisionally  named  on  the  ground  that  "the  substance  may  prove  to  be  a  new 
mineral " — needs  further  examination.  No  sufScient  proof  of  the  homogeneity  of  the  mato- 
zial  analyzed  is  given.] 

BlEIBOSITE.^App.  IL,  p.  7. 

BmDHBnaTB,  Min.,  p.  591.— Anal.,  Sevier  Co.,  Art,  DunningUm,  Amer.  Assoc.,  1877, 
182;  C\  E.  Went,  Trans.  Am.  Inst.  Min.  Eng.,  viii.,  60,  1880. 

BnwiTE,  Min.,  p.  90;  App.  II.,  p.  7.— Oryst,  Binnenthal,  Hesaenberg,  Min.  Not.,zii, 
6,  1876;  IT.  J.  Lewis,  Z.  Kryst,  ii,  192,  1878, 

BionTB.— See  Mica  Cfnmp,  p.  77. 

Bisohofite. — See  CTUorotnagnesite,  p.  25. 

BisxiTE,  Min.,  p.  785  ;  App.  II.,  p.  7. 

Bismuth,  Min ,  p.  19;  App.  II.,  p.  7.— Oryst,  Schneeberg,  Fleteher,  PhiL  Mag.,  V.,  ix, 
185, 1880. 
AnaL  (with  galenite),  Mosqgmfva,  Nordmark,  Sjdgrm,  OeoL  F5r.  F5rh.,  iv.,  106,  1878. 

BraxnTHiNiTE,  Min.,  p.  90 ;  App.  n.,  p.  7.— Oryst.,  Tazna,  Bolivia,  Qroih,  Z.  Eryst., 
T.,  262,  1880. 
AnaL,  Choroloque,  BoMvia,  Dcmeyho,  6th  App.  Min.  Ohili,  p.  22, 1878. 

BisinmTE,  Min.,  p.  716  ;  App.  IL,  p.  l.-^Weishcu^  (Jahrb.  Berg.-Hutt.,  1877)  has  de- 
scribed a  supposed  new  bismntn  carbonate  under  the  name  of  BisicuTosPHJiBiTB.— Occurs 
in  spherical  forms  with  concentric  structure,  fine  fibrous,  radiated.  H.  =  8.  G.  =  7-28- 
7*32.  Color  bright  yellow  to  blackish  brown,  different  in  successive  layers.  Streak  yellow- 
ish gray.  An  analysis  gave  Winkler  :  CO9  8  97,  Bi^Og  88-68,  quartz  0-98  =  9788.  Foiv 
mula  calculated  Bi,C06(=  BiaCtO*  +  2BiaOa),  which  requires  CO,  8*66,  BiaO,  91-84  =  100 
[but  uncertain,  as  the  analysis  shows  a  considerable  loss]  ;  found  at  NeustSdtel,  near 
Schneeberg,  Saxony.    Weisbach  states  that  this  mineral  is  the  original  Araenik^oimiMUh  of 
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Breithaupt;  Frenzel  preyionslj  described  what  he  regarded  as  Bieithaopt's  minenl  nods 
the  name  of  agricolite  (App.  ll.,  p.  1). 

Other  analyses  of  bismuth  carbonates  have  been  made  by  Camot  (G.  R,  Ixxix.,  S04, 
1874)  of  the  mineral  from  Meymac,  C!orrdze,  he  found  fiitOs  86-00  p.  c.,  CO.  9'\4rS'4S, 
HaO  1  04-4 '86.  He  distinguisnes  three  types  :  1  (anaL  1),  grayish  wnite,  somewhat  -foli- 
ated ;  2  (anal.  2),  dark  gray,  slightly  eieeiush,  fibrous ;  8  (anaL  8),  white,  earthy,  with 
SUowish  spots.  Anal.  4  ^  FrmEa{3.  Min.,  1878,  801,  046),  from  San  liais  Potoa, 
exico  (see  also  Baroena,  Key.  Cientif.  Mex.,  L,  8,  Dec.,  1870).  AnaL  5  by  Uyeraidge, 
with  stream  tin  from  Pond's  Creek,  New  South  Wales  (Proo.  Boy.  Soc.  N.  S.  "W.,  Not.  3, 
1880).  Anal.  6  by  Winkler,  quoted  by  Weisbach  (J.  Mul,  1880,  iL,  112),  from  Nenstftdtd, 
G.  =  6 '12-6 '27,  pseudomorph  after  natiye  bismuth. 

CO,  B1.0a  H.O     PbO  FeO  CaO  MgO  Ab-O.  SlitO.  SO.     HQ  niKiie 

1.  Mejmac,        0.  =  6*94  8*74  69%  d-76     0»    0*68    0*85     &.     0^     0*67     01»    0-87      0%  =«»«. 

8.        "               G.=7'96  416  87  60  8*55     0*44    0*60    0»    007    0*80      1*26     0-«    0*90      0*80  sr99^1 

8.        '*               O.=7-08  6*85  88'90  8*08     0*40    0*48    0*88    006    0*66      1-SO     018    0*14      1*10  =80^ 

4.  San  Lais,       Q.  =  7*60  7*00  9010  1-80.  SO.  0-87,  gangne  0*80  =  99*47. 

6.  Pond's  Creek  648  76-06  [11-84],  SIO.  408,  AlaO,  (Fe,0.  tr.)  1-96  s  100. 

6.  Neud8tfidtel.O.=:6-90  S-91  96-90  1-04  =  99-86. 

[These  analyses  show  a  wide  yariation,  due  chiefly,  without  doubt,  to  the  imparity  dt 
the  material  analyzed.  Frenzel's  minercd  is  rather  near  the  bismutospluerite  of  Weid»eb. 
which  last  seems  to  be  distinct  from  the  other  minerals  ;  if  the  loss  (see  anaL)  is  not  water, 
it  is  an  anhydrous  carbonate.] 

The  bismuth  carbonate  described  by  Vogl  as  oocurrinff  at  Joachimsthal  (Mjn.,  p.  717, 
758  A),  since  called  waltheritb,  includes,  acoording  to  Bertrand  (BulL  Soc.  Min  ,  it.,  58^ 
1881)  two  species,  the  one  brown,  the  other  green,  optically  unlike. 

BlSMUTOFEREITB.— App.  I.,  p.  8  ;  11.,  p.  7. 

melkite.— See  CoaaliU,  p.  8L 

Blackmoxite.— See  Opal,  p.  86. 

Blende. — See  SphoHeritej  p.  111. 

BLOnrTE,  Min.,  p.  643  ;  App.  II.,  p.  8.^0ryst,  Pendschab,  India,  SMimper^  Z.  Kiyst, 
L,  71,  1877. 
Occurrence  at  Ischl,  Min.  Mitth.,  1877,  97. 

Blomstrmndite.    Idndstrlhn,  Oeol.  F5r.  F9rh.,  ii.,  162,  1874. 

Massiye.  H.  =  5*5.  G.  =  417-4-26.  Lustre,  yitreous.  Color  black.  Powder  coffee 
brown.    Opaque,  only  translucent  in  yery  thin  splinters. 

Analyses: 

Cb,0»  Ta,Oe  TiO,     UO    PeO      CaO   H.O 

1.  49-76        ion  88-68   888       846   ?•«,  MgO 0-16, AljO, 0-11, MnO 0-04. pwdp. by H,8 0-12  = 

2.  60  77  88-87   889       8-04   8-17,*  MgO  tr.  MnO  0<»,  precl]).  by  H,8  0-80  «  90. 

*  At  100«  8-78  an  another  trial  8*06),  above  100*  6-89. 

The  atomic  ratio  of  R  :  Cb,Ti  =1:2*5,  and  for  Ti :  Cb  =  1 :  2*75.  B.  B.  fuses  with 
difficulty.  Giyes  off  water  in  the  closed  tube.  With  borax  in  0.  F.  a  reddish  yeUow^on  cool- 
ing a  yellow  bead  ;  in  -  R.  F.  reddish  brown.  With  salt  of  phosphorus  in  O.  F.  »  red 
brown  bead  when  hot,  and  yeUow  when  cold ;  in  R.  F.  reddish  yellow  hot,  and  green 
cold. 

Found  yery  sparingly  with  nohlite  (App.  n.,  p.  41)  in  a  feldspar  quarry,  at  Kohl,  Sweden. 
Named  for  Prof.  C.  W.  Blomstrand  of  Lund!.  [Apparently  disonct  from  other  known 
minerals  of  this  group,  but  needs  further  examinanon.  j 

BoliTlte.  Domeyko,  6th  App.  Min.  Chili,  p.  19, 1878.  Described  in  some  detaO  as  a 
bismuth  ozysulphide,  BigOt  with  Bi^Ss.  It  is  deriyed  from  the  oxidation  of  the  sulphide 
bismuthinite,  and  is  of  yery  uncertain  composition.    The  description  would  apply  to  a  mix- 


Digitized  by 


Google 


APPENDIX  in. 


17 


tnre  of  the  oxide  with  the  original  sulphide,  which  is  encloeed  in  it,  and  it  is  yery  improb- 
able that  they  are  in  Ghemical  combination.  The  uncertain  character  of  the  mineral  seems 
to  have  been  later  accepted  by  Domeylco,  for  in  the  8d  Ed.  of  his  Mineralogy  (1879,  p.  904) 
the  occurrence  is  only  mentioned  briefly,  and  without  any  name.  Locality,  mines  of  Tazna, 
in  the  proyince  of  Ghoroloque,  fioliyia. 

BoMBiGCiTE.— App.  n.,  p.  8. 

BoRACiTE,  Min.,  p.  595;  App.  II.,  p.  8. — The  question  as  to  the  true  explanation  of  the 
long  recognized  ** optical  anomalies^  of  boracite  has  been  recently  discussed  by  Mallard, 
Ann.  Min.,  VII.,  x.,  93,  1876;  and  Bull.  Soc.  Min.,  ii.,  147;  E,  Geinitz,  J.  Min.,  1876, 
484;  1877,  894;  Baumhauer,  Z.  Kryst.,  iii.,  837,  1879;  lOein,  J.  Min.,  1880,  ii,  209;  1881, 
L,  289. 

Geinitz  shows  that  (contrary  to  the  earlier  explanation)  unaltered  boracite  is  anisotropic; 
Mallard  malceS  the  species  pseudo-isometric,  explaining  the  optical  phenomena  by  the 
C^uping  of  twelye  orthorhombic  indiyiduals  (as  remarked  by  Klein  this  h^^thesis  was 
proposed  by  Hartmann  in  1826).  Baumhauer  reaches  a  conclusion  somewhat  similar  to  that 
of  Mallard  on  the  basis  of  the  results  of  etching  experiments.  Klein,  howeyer,  seems  to 
settle  the  question  conclusiyely  in  fayor  of  the  true  isometric  character  of  the  species.  He 
shows,  for  example,  that  the  interior  optical  structure  does  not  correspond  to  the  exterior 
planes;  that  the  distribution  of  the  etching  figures  does  not  depend  on  the  interior  optical 
limits;  and  further,  that  upon  an  increase  of  temperature  the  former  optical  limits  dis- 
appear or  become  indistinct,  and  that  the  optical  fields  chanse  their  position  without  affect- 
ing the  form  of  the  etching  figurea.  He  concludes  that  all  the  optical  anomalies  can  be 
explained  by  the  internal  ten^n  produced  in  the  course  of  the  growth  of  the  crystal 

BoEAX.— Min.,  p.  597;  App.  H.,  p.  8. 

BoKDOsrns.— See  Amdlffamy  p.  4;  also  App.  IL,  p.  8. 

BoENiTE,  Min.,  p.  94;  App.  IL,  p.  8. —Analyses  from  Swedish  localities  quoted  hj  CUjvej 
Geol.  For.  F5rh.,  iL,  526,  1875.  Kelation  to  magnetite  discussed,  Nordenstrlhn,  ib.,  iy., 
841,  1878. 

BouLANOEBiTE.— Min.,  p.  99;  App.  IL,  p.  8. 

BOURKONITE,  Min., 


96;  App.  II. ,  p.  8.— Onrst 
A,  Lotos,  18W(J.  Min.,  1876,  555,  556)^    *' 


Przibram  and  Waldenstein,  v.  Ze- 
Nagyag,  wm  Bath,  Z.  Kryst.,  i.,  602, 
1877.    Horhauseh,  etc.,'  Groth,  Min.-SammL  Strassburg,  p.  61,  1878.     Neudorf,  Harz, 
V.  Kokscharof,  Min.  Bussl.,  yiii.,  123,  1881. 
AnaL,  Przibram,  Helmhacker,  Min.  Mitth.,  1876,  86. 

BoussiNGAiTLTiTE,  Mlu.,  p.  685;  App.  II. ,  p.  8.— A  related  salt  analyzed  by  Goldsmiffh 
Pioc.  Ac.  Nat.  Sc.  Philad.,  1876,  264 

BowKNTTB,  Min.,  p.  465.— From  New  Zealand,  Berwerth,  Ber.  Ak.  Wien,  Ixxx.,  116, 1879. 

Bowlingite.    J.  B.  Hannay,  Min.  Mag.,  L,  154,  1877. 

Massiye,  consisting  of  minute  crystals.  Soft,  feel  like  steatite.  G.  =r  2*28^2*290. 
Olor  deep  green.  In  thin  sections  semi-transparent.  Anal3r8e8:  1,  2,  8,  4,  Hannay;  5, 
Young,  Trans.  GeoL  Soc.  Glasgow,  U.,  212: 

1.  Bowling   G.  -.  2-282 

2. 

a  Cuthbin   G.  =  2  29 

4. 

5.  Cathcart 

Analysis  5,  by  Youn^  is  said  to  haye  been  made  on  the  same  material  as  that  examined 
by  Hannay  I    fx>und  at  JBowling,  near  Dumbarton,  on  the  Clyde,  and  from  the  Cuthbin  hills, 
2 


SiOa 

A1,0, 

FeaO. 

FeO 

MgO 
9-57 

CaCO, 

HaO 

84*82 

1807 

8-65 

6*81 

514 

22-70 

=  100  26. 

85-08 

16-85 

8-92 

6*95 

10*22 

4*89 

21*85 

=    99-76. 

85*66 

15  09 

5-23 

702 

12*41 

5-02 

19-89 

=  100-81. 

85-82 

1614 

4-85 

6-99 

11*78 

4-87 

19  68 

=  100-08. 

3195 

16*40 

21*40 

20-95 

480 

[6.80] 

=  10000. 
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Scotland,  where  k  loms  little  Teins  in  dolerite,  beinx  intimateilx  naaoaated  vl^  dniy 
lite,  from  which  it  may  have  been  formed.  HeddleCTians.  Soc  Edinb^  yrir,  wi  !•? 
fives  two  analyses  of  the  original  mineral,  of  which  the  foUowiu^  is  ooe:  SKX  3«  *• 
11,0.  6  26,  Fe,0.  4-36.  FeO  4-97,  MnO  0-33,  CaO  2-»7.  MgO  21-4fi,  K,0  OilS,  3b,bit  „ 
H,0  20  48  =  99-97  (H,0  at  100%  12-81).  He  concludes  that  Haimay's  anlnis  ^ 
erroneous,  and  that  the  mineral  is  reallv  a  saponite.  [The  describer  suggests  a  doofcc  ^ 
the  puritjT  of  the  original  material,  which  is  a  suggiastion  the  aocmacj  of  -whkk  z^  :. 
will  question.] 

Brackabnsohtta.    See  De$  ChiHte,  p.  88. 

Bbaumitb,  Min.,  p.  168.— AnaL,  Kagpur,  India,  ^.  B.  MaUet,  Bea  GeoL  Snrr.  Ii^ 
zii.,  78,  1879.    See  also  PyroluHU,  p.  99. 

Bravaislte.    E.  MaOord,  Bull.  Soc  Min.,  i.,  6,  1878. 

Orthorhombic  (on  optical  grounds);  in  thin  lavers  and  sohistoBe  masses  oonsastiB^ c^r 
crystalline  fibres,  mostly  panllel  in  position.  H.  =  1-2.  G.  =  2*6.  GoAor  giaT  to  es^^ 
fray.  Double  refraction  negative,  strong;  2  E«  =  40**.  Unctnoas  to  the  tcmdkT  ?t^ 
Jke  when  wet    Analysis: 

SiO,         AUO,       Fe,0.       GaO        MgO        E,0  H,0 

51-4  18'9  4-0  2-0  8*8  6*6  18*8  =  99-4 

The  formula  deduced,  after  the  deduction  of  the  iron  as  due  to  the  presoioe  of  pfrr- 
is  R«  [AlsJtSisOae  4-  8  aq.    B.  B.  fuses  easily  to  a  white  elass.    In  the  closed  tubtr' :: 
off  water  and  becomes  brown.    Partially  attacked  by  acids.    Found  in  Layexs  in  ik 
and  bituminous  schists  of  Noyant  (AUier  Dept.},  France.    Named  after  the  Fzvneh  er  ^ 
lographer  M.  Bravais.    [Near  some  varieties  of  glauconite.] 

Beeisuueotie,  Min. ,  p.  216.  According  to  v,  iMaa/uix  (J.  Min.,  1878,  880),  to  be  i^sr 
to  amphibole  instead  of  to  pyroxene. 

Beeunebitb,  Min.,  p.  686.— Oryst,  v.  Kokaeharof,  Min.  Bussl.,  tH,  181,  221, 1879. 


BEOCHAimTB,  Min.,  p.  664;  App.  11..  p.  9.- 
bic?),  Bertrand,  Bull.  ^.  Min.,  iii.,  56,  1880. 


— Optical  properties  determined  (ottbosk: 


From  Pisco,  Peru,  anal,  by  Mannington,  Semmona,  Min.  Mag.,  It.,  859.  188L 
Made  artificially,  Metmier,  C.  B.,  Ixxxvi,  686,  187a 

Beokzite,  Min.,  p.  208;  App.  11.,  p.  9.— AnaL,  Dun  Mt,  New  7^}^w^  JHOger^lJt. 
1879,  129. 

Beookitb,  Min.,  p.  164 ;  App.  11.,  p.  ^.^MaOard  (Ann.  Min.,  VII.,  x.,  18i  K' 

regards  the  three  fonns  of  titanium  dioxide — ^brookite,  oetiEthedrite,  and  ratile — as  baTicc:;^ 
same  primitive  form  (monoclinic),  and  argues  that  tiie  differences  between  the  spead^.  : 
the  forms  of  the  crystals  and  in  physical  characters,  are  due  to  the  different  ways  in  wh^h  j- 
individuals  are  grouped  together.  Sehrauf  (Ber.  Ak.  Wien,  Ixxiv,,  535,  1876),  afi^r.- 
extended  study  of  crystals  m>m  different  localities,  concludes  that  they  are  all  zoocodzi 
and  isomorphous  with  wolframite;  he,  however,  distinguishes  among:  them  three  tr>^ 
varying  in  the  crystallographic  constants  (this  result  was  announced  earlier,  see  App.  E.  V  ? 
also  J.  Min.,  1877,  800;  1878.  50).  Later  (Z.  Kryst,  1.,  274.  1877)  he  discosses  the  ^c.\ 
characters  of  the  species  in  their  relation  to  the  crystalline  system.  The  oonehEH^  ^ 
Sehrauf  are  questioned  by  Oroth  (Min.-Samml.  Strassbure,  109,  1878),  and  m^soim-^i^ 
by  Btlckine  are  quoted  agreeing  with  the  orthorhombic  form.  Yom  Rath  earlier  (Fo^ 
Ann.,  clviii.,  405,  1876)  found  crystals  from  AtUansk  to  be  orthoriiombic. 
See  also  lieitdobrookite,  p.  97. 

Beucite,  Min.,  p.  175;  App.  II.,  p.  9.— Pyro-eleotrical  properties,  Bdnlre/,  Wied  A=a. 
vi.,  68, 1879.  Calculation  of  the  indices  of  refraction  by  a  method  based  upon  the  m«?u* 
diameters  of  the  rings  6bserved  in  the  axial  interference  figures  in  a  {ilate  of  knovn  thki- 
ness,  Bauer,  Ber.  a£.  Berlin,  1881,  95& 
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An  anal,  of  a  partially  deoomposed  bracite  from  Siebenlehn,  near  Freiberf,  save  Peter- 
sen: MgO  SSdOeO  18-78,  CO,  7-88,  H,0  80-46,  SiO,  415,  AUG.,  CaO  tr.  =99  64. 
After  deducting  the  SiOa  as  quartz,  and  34*49  p.  e.  hydromaenesite  believed  to  be  present 
as  a  decomposition  product,  and  id^r  calculating  the  remainder  to  100,  the  result  is  MgO 
89-80,  FeO  24*92,  M3O  85*19  =  100.  This  is  called  rassira&uciT.  JSandberger,  J.  Min., 
1880,  ii.,  288. 

Bimsenin.— See  Srennertte,  p.  06. 

BusTAKBimTE.— App.  II.,  p.  9. 

Bteeitb.— App.  n.,  p.  9. 

Bytownitb.— App.  n.,  p.  9. 

Gabsebtte,  Min.,  p.  561;  App.  II.,  p.  O.^From  sine  mines,  Lanrinm,  Greece,  opt. 
exam,  by  Dea  Cloizeaux,  showing  isomorphism  with  er^thrite;  anal,  by  Damow,  corre- 
sponding to  the  formula  BsAs^Oh  +  8  aq. :  As,0»  41*40,  ^lO  28*72,  CoO  tr.,  FeO  2*01,  MgO 
^64,  H,0  2811  =  99-88  (BulL  Soc.  Min.,  L,  75, 1878). 

Gachxutaitx.— App.  n.,  p.  9. 

Gacheutite.  DomeykOf  Min.  Chili,  8d  ed.,  p.  402, 1879.  See  App.  II.,  p.  9,  and  Syst. 
Min.,  p.  798. 

Gacholono,  Min.,  p.  199;  App.  n.,  p.  ^.—NordenakiSld,  CEtv.  Ak.  Stockholm,  xxxL, 
May  18,  1874. 

Gaooxentte,  Mul,  d.  584;  App.  n.,  p.  9.— AnaL  by  Nies  of  a  related  mineral  from  the 
Eleonore  mine,  near  (iiessen,  Sireng,  J.  Min.,  1881,  L,  108. 

Galakinb,  Min.,  p.  407;  App.  II.  p.  9.— OrysL,  Altenberg,  Sdiffmann,  Z.  Kryst.,  L, 
842,  1877. 

According  to  Fock  (Oroth,  TabelL  Uebere.  Min.,  1882,  p.  84),  unchanged  at  840'  C,  and 
loses  water  only  at  a  red  heat. 

Galayebite,  Min.,  p.  795;  App.  II.,  p.  9. — AnaL,  Keystone  and  Monntain-Lion  mines, 
Colorado,  Oenth,  Am.  Phil.  Soc.,  Philad.,  xvii.,  117,  1877  (or  Z.  Kryst.,  ii.,  6):  Te 5782, 
An  8S-75,  Ag 808,  V,0,  0 05,  FeO  030,  A1,0„  MgO,  etc.,  055  =  100  (4-96  p.  c.  quarta 
deducted).  Formula  (Au,  Ag)  Te,,  with  Au  :  Ag  =  7  : 1,  this  requires  Te  57-98,  An  89*01, 
Ag  3-06.    Occurs  in  small  imperfect  crystals,  imbedded  in  quartz.    H.  =  2*6.    G.  =  9.048. 

See  also  Krenneritey  p.  66. 

Galcxte,  Min.,  p.  670;  App.  II.,  p.  9  — Oryst.,  HesseftherOy  Min.  Not,  xii.,  18  et  seq.y 
1875.  V.  Kok9charofy  Min.  HussL,  viL,  59,  1875.  Brigels,  livetsch,  KlooSy  J.  Min.,  1816, 
413.  Yellowstone  Park,  coated  with  quartz  crystals  in  parallel  position,  E,  S-  Da/ruiy  Am. 
J.  Sc.,  III.,  xii.,  448, 1876,  or  Z.  Kryst.,  L,  89.  Ahrenthal,  Tyrol,  vam  Bathy  Pogg.  Ann., 
elT.,  48,  1875;  Elba,  etc.,  Pogg.  Ann.,  elviii.,  414,  1876;  Bergen  Hill,  N.  J.,  td.,  Z. 
Kryst.,  i.,  604,  1877;  Brazil,  twins  (pseudomorph),  tJ.,  Z.  Kryst,  ii.,  187,  1878.  Groth, 
Min.-Samml.  Strassburg,  p.  119,  1878.  Beichenstein,  Silesia.  Bdre,  Z.  Kryst.,  iv.,  299, 
1879.  Bleiberff,  v.  Zepliaroviehy  Lotos,  1878.  Lancashire,  wm  Rath,  Ber.  nied.  Ges, 
Bonn,  Jan.  8,  1881. 

Monograph  with  list  of  observed  and  of  new  planes  on  crystals  from  many  localities, 
Irhy,  Inaug.  Diss.,  Bonn,  1878  (Abstr.  in  Z.  Kryst,  iii.,  612,  1879). 

Twinnmg  f-  A  iQ  produced  artificially,  Bawnhauery  Z.  Kryst,  lii.,  588,  1879;  Brezinay 
ib.,  iv.,  518,  1880. 

Thermo-electric  properties  investicated,  Hankely  Pogg.  Ann.,  clvii.,  156,  1876.  On  the 
relation  between  the  different  crystalline  forms,  SeKaify  Abhandl.  Senck.  Ges.,  x.,  1876; 
Jahresb.  Senck.  Ges.,  1879-80,  p.  118. 

L&ngban,  Sweden,  anaL,  CaCO.  87-14,  MnCO.  10*06,  BaCO,  2-04  =  9924,  ^^gren, 
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GeoL,  For.  F9rh.,  ir.,  Ill,  1878.  Liiidmn  foand  1-00  p.  a  ZnCO,  in  calcHe  fee  liz^- 
ban,  ib.,  t.,  607,  1881.  Anal,  of  so-called  onyx  from  Tecali,  Mexioo^  Dosov,  C.  K. 
Izxxil.,  1086,  1876;  Boftena,  Proc.  Am.  Nat.  Se.  PhiL,  1876»  166.  AnalTBes  ot  caf::^ 
and  other  rhombohedral  carbonates,  HeddU,  Trans.  Acad.  Ed.,  xxviL,  498;  1871 

"  Isomorphism  "  with  soda  nitre  and  relation  to  the  other  riiombobedral  caifaoBtts  4&- 
enssed,  Tackermak,  Min.  Petr.  Mitth.,  It.,  99,  1881. 

See  also  ThinoliU,  p.  61. 

Oaloosinoite.  SKepardy  Contrib.  Min.,  Amherst,  1876  (Am.  J.  Sc,  HI.,  xiL,  ^\  1 
sabstance  described  as  having  a  fine  granular  to  columnar  stmcture,  light  otum  r^^ 
color.  H.  =  8  5.  G.  =  8W.  Anal:  ZnO  81-00,  CaO  7-56,  CO,  5"80.  H,0 To,' Hi 
tr.  =98*62.  Effervesces  slightly  with  acid.  From  Stirling  Hill,  New  Jersey,  p-t  *  v 
requires  CaO  7*4  for  CaCOs— tne  substance  is  doubtieos  a  mechanical  mixture  a  zhii: 
and  calcite.] 

Caledomiti.— Min.,  p.  626;  App.  II.,  p.  10. 

Callaihitb.— See  YaHBoite,  p.  128. 

CalomeLp  Min.,  p.  111.— Oryst,  El  Doctor,  Mexico,  WMkv,  Ber.  Ak.  Berim,  l?r 
461. 

The  occurrence  of  native  oorrosiye  sublimate  (HgCl,)  is  reported  bj  Besaon  near  Ign  r 
in  the  desert  of  Atacama;  the  determination,  however,  was  based  only  on  some  qo&Lifti^ 
trials,  Assoa  Franc.  Adv.  So.,  1878,  588. 

OalTonigiita^— See  Pifrol^uUet  p.  99. 

CAUCBraiTB,  Mm.,  p.  829  ;  App.  II.,  p.  V^.—RcMf  (Z.  Eryst,  iL,  45ft,  18T8)  hss  5^- 
iected  the  original  cancrinite  of  Miask  to  a  thorough  miorosoopio  and  chemical  e&nL^. 
tion,  and  A.  Koch  (J.  Min.  Beil.  Bd.,  i.,  144,  1880)  has  done  the  same  for  that  occumi- 
the  syenite  of  Ditr6,  Transylvania.    Both  show  that  there  is  every  reason,  both  as  i^. 
the  physical  characters  and  the  constancy  of  chemical  oompodtion,  to  consider  the  mc' 
as  an  original  species,  and  not  as  a  decomposition  product  arising  from  the  action  on  sr  • 
lite  of  a  carbonated  solution.    The  obseirations  of  Eoch  on  the  behaTior  of  a  thin  see^. 
when  treated  with  HCl,  are  especially  conclusive  as  showing  that  the  CO*  is  piesent  £>  •<  - 
calcite  mechanically  mixed,  out  as  a  true  element  in  the  compositiaD  A  the  ak-c 
Analyses  :  1,  Rauff  ;  2,  Eoch : 

SiO,    AlaO,   Fe,0.  CaO    Na,0   E,0    CO,    H,0 

1.  Miask,  G.  =  2'450,  (f)      87-28    28-20    044    6-95    17'75    020    616    4-03  =  l^l^t 

2.  Ditr6  88-68    2872     tr.     624    12*22    6-38  8-78        =    »v 

The  formula  deduced  by  Rauff  is  Na^  rAlaLSi^O,*  +  2Ca(Na,)CO,  +  8H,0.  and  t^ 
Eoch  forihe  Ditr6  mineral  is  Na.E,  [Al,]*  SinO*,  +  2Ca  (Na,)CO,  +  4H,0.    Banff  ^ 
the  ratio'in  the  carbonate  of  Ca :  Nas  =  8 : 1,  and  Eoch  7  : 1. 

CASBONTTISDnS.— App.  II.,  p.  10. 

.CASNALLiTB.~Min.,  p.  118 ;  App.  IL,  p.  10. 

Carphoutb,  App.  n.,  p.  10  ;  Min.,  p.  419.— AnaL,  Meuville,  AideDses,  ^  Kcmxi^ 
Bull  Ac.  Belg.,  if.,  xlv.,  1^,  1878 ;  xlviL,  664, 1879. 

Oaryinite.    C.  H.  LundstrSm,  Geol.  F5r.  F6rh.,  ii.,  178,  228, 1874. 
Massive.    H.  =  8-8-6.    G.  =4-26.    Lustre  greasy.     Color  brown  to  yellowish  \to^ 
Streak  yellowish  white.    Fracture  splintery.    AnalysiB  : 

A8,0s        PbO        MnO       FeO       CaO        MgO       00,         CI        hDooL 
4717       10-62       16-82       064       16  40       426       8-86       OW        0^65=9rsa 
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This  corresponds,  though  only  approximately,  to  the  general  formula  BgAsaOs,  after 
dednctinff  the  calcium  cc^bonate.  B.  B.  fuses  easily  to  a  olack  slag,  giving  reactions  for 
arsenic,  lead,  and  manganese.  Dissolves  readily,  with  slight  efl^ervesoence  in  nitric  acid. 
Occurs  intimately  mixed  with  calcite  and  hausmannite,  at  L^gban,  Wermland,  Sweden. 
Named  from  xapvivo^,  nut-brmm,  S^gren  remarks  that  berzeliite  occurs  with  caryinite, 
and  sometimes  enclosing  it.  He  finds  the  berzeliite  isotropic  (isometric),  and  the  caryinite 
anisotrope  (monodinic  %  and  as  the  two  species  have  analogous  composition,  he  sugs^ts 
that  the  former  may  have  been  formed  m>m  the  latter  (Geol.  FOr.  Fdrh.,  ii ,  588,  1875). 
Lindffren  (ib.,  v.,  656,  1881),  however,  describes  the  wajr  in  which  the  minerals  occur 
togetner,  and  concludes,  for  certain  cases,  that  the  caryinite  is  altered  into  berzeliite. 


clinic). 

GASsiMrrB.— See  Fddapar  Oroup,  p.  45. 

Cassitebitb,  Min.,  p.  157 ;  App.  II.,  p.  10. — CWst.  monograph,  with  a  list  of  all  ob- 
served planes,  also  analysis,  Becke,  Min.  Mltth.,  lB77,  244.  Groth,  Min.-SammL,  Strass- 
burg,  p.  104,  1878.    Schlaggenwald,  t;.  Zepharovichy  Lotos,  1880. 

C^urrence  of  tin  stones  in  Cornwall,  Collins,  Min.  Mag.,  iv.,  1,  103,  1880.  From 
Coosa  Co.,  Ala.,  Shspard,  Am.  J.  Sc.,  xx.,  56,  1880.  From  Tasmania,  Gould,  Q.  J.  G. 
Soo.,  xxxi.,  109,  18. 

Castillite.  Not  castHlite  of  Kammeleberg  (Min.,  p.  46),  but  synonym  of  guanajuatite 
(q.  v.,  p.  58),  DomeyJco,  Min.  Chili,  8d  Ed.,  p.  810,  1879. 

CASTOBms.— See  PetdHUy  p.  91. 

Celadonftb,  Min.,  p.  468. — ^Analyses,  in  igneous  rocks  of  Scotland,  Heddle,  Trans.  Roy. 
Soc.  Ed.,  xxix.,  102,  1879. 

Oelestiallte.  J,  La/wrence  Smith,  C.  It.,  Ixxxi.,  1055,  1875.  On  treating  the  grai)hite 
from  the  interior  of  the  meteoric  iron  of  Sevier,  Tenn.,  with  eth^r.  Smith  obtained 
small  quantities  of  acicular  crvstals  havins^  a  peculiar  odor,  mixed  with  some  small  rounded 
points.  These  he  regards  as  identical  with  crystals  obtained  from  the  iron  of  Alais,  France 
(Mar.  15,  1806),  by  Roscoe  (Proc.  Lit.  Phil.  Soc,  Manchester,  iii.,  57,  1863).  Smith  has 
obtained  the  same  crystals  from  the  Alais  meteorite.  In  the  closed  tube  he  finds  that  they 
fuse  at  115M20°,  and  at  a  higher  temperature  the  sulphur  is  sublimed,  and  a  black  residue 
left  behind.  He  regards  these  crystals  as  proof  of  the  presence  of  a  sulpho-hydrocarbon, 
for  which  he  proooses  the  name  celestialite.  Roscoe  (1.  c )  found  that  1'94  p.  c.  of  the 
meteorite  dissolved  in  ether,  and  from  the  solution  he  obtained  crystals  melting  at  114**  C, 
and  in  two  forms :  acicular,  which  he  considered  as  near  to  kCnlite  (Min.,  p.  787),  and 
rhombic,  which  he  identified  as  free  sulphur. 

Celestite,  Min.,  p.  619  ;  App.  H.,  p.  10.— Oryst., twins,  Sicily,  KenngoU,  J.  Min..  1875, 
398.  Neminar  (barytocelestite),  Min.  Mitth.,  1876,  59.  Cryst.  and  optical  exam.,  Jtihnde, 
near  GSttineen,  Bahcock,  J.  Min.,  1879,  885.  Perticara,  Schmidt,  J.  Min.,  1881,  ii.,  169 
ref.,  (or  Z.  Kryst.,  vi.,  99).    Ville-sur-Saulx,  v.  Lasmlx,  Z.  Kryst,  vi.,  208,  1881. 

Effect  of  heat  on  indices  of  refraction,  Arzruni,  Z.  Kryst,  i.,  177,  1877.  Pyro-electrical 
characters,  Hcmkel,  Wied.  Ann ,  vi.,  54,  1879. 

AnaL,  occurrence  in  marl  at  Bristol,  England,  Stoddart,  Min.  Mag.,  i.,  4,  1876.  Clifton, 
England  (barytocelestite),  CoUie,  ib.,  ii.,  220,  1879.  Found  at  BelPs  Mills,  Blair  Co.,  Pa. 
(not  Frankstown,  Huntin^n  Co.).  Recent  formation  at  Bourbon  d'Archambault,  de 
Gouvenain,  C.  R.,  Ixxx,,  1299,  1875. 

Cbntrallassitb,  Min.,  p.  796.— Composition  discussed.  How,  Phil.  Mag.,  V.,  i.,  128, 
1876. 

Cerabotkite,  Min.,  p.  114 ;  App.  II.,  p.  10. — A  mercurial  variety  of  cerar^yrite,  from 
the  mine  "la  Julia,"  of  the  Cerro  de  Caracoles,  Desert  of  Atacama,  is  described  by  Domeyko 
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(Asm.  d.  Min.,  VIL,  z.,  15,  1876 ;  or  Min.  Chm,  8d  EcL,  1870,  p.  416V  Asus^ji 
lorming  irregol&r  maases.  Lustre  waxy,  less  brilliant  than  the  pure  chlozide.  €<•>?  t 
the  tteeh  fracture  reddish,  yellowish,  or  hair-brown,  beoominff  nettrly  hlaek.  on  cx^ «£:^. 
Malleable  and  sectile,  but  less  so  than  ordinary  cerargyrite.  Can  be  cmsiied  in  a  i^xraL 
yielding  a  bright  yellowish  powder.    The  mean  of  two  analyses  gave  : 

Ag  Hg  CI  NaCl        Fe«0>    SiO.CinsoL)    GaCO,  andkas 

66«  2S)  22-64  1-76  lUO  107  [4-06]    =    1*. 

' , ' 

91-53 

According  to  Moesta,  the  oeraigyrite  of  Los  Bordos,  Copiapo,  oontains  1-81  p.  c  of  c& 
cury. 

CiRBOun.— App.  n.,  p.  10. 

Ceritk,  Min.,  p.  418  ;  App.  IL,  p.  10.— AnaL  by  Stolba and  KeHner^  of  oerite  fnan  Bct 
nils,  giving:  SiO,  1818,  Ce,Oa  88-25,  La,0,  +  Di.0, 84-60,  FeO  318,  OaO  l-«»,  H,0  51:  ^ 
9608,  Ber.  BOhm.  Qes.,  p.  872,  1879. 

CEBT7881TB,  Min.,  p.  700  ;  App.  11.,  p.  11.— Orirat,  twins,  Sadebeek^  P^S?-  Ann.,  ^r. 
658,  1875.     Oroth,  Min.-SammL,  Strassburg,  p.  183,  1878.    Rodna,  Tzan^Tania.  rr> 
Z.  Kryst.,  ii.,  167,  1878 ;  Krenner^  ib.,  ii,  dOL    Mine  Friedrichssegen,  near  Ems,  Xa»... 
Seligmann,  Yerh.  Nat  Ver.  Bonn,  xzziii.,  244»  1876,  and  xzxy.,  175,  1878  ;  also  J.  M. 
1880,  i.,  187.    Bleibeig,  t;.  Zepha/rcviehy  Lotos,  1874. 

Recent  formation  at  Pompeii,  de  Luca^  C.  R.,  Ixxdv.,  1457,  1877. 

Ckbtantite,  Min.,  p.  187.— Ooomrenoe  in  Sevier  Co.,  Ark.,  Dunniniitot^  Ainer.  As?ll 
1877,  182. 

Chabaztte,  Min.,  p.  484;  App.  n.,  p.  11. --Becke  has  studied  minntelT  the  c;^-'- 
cbar^ters  of  chabazite  crystals  from  different  localities,  and  concludes  utat  tbe  1 :: 
recognized  optical  anomalies  are  to  be  explained  by  the  assumption  of  a  oomplicated  tu- 
ning of  triclmlc  individuals;  this  twinning,  however,  is  according  to  the  accepted  prr.  - 
Eles  (analogous  to  aragonite),  and  does  not  require  any  new  hvpothesis  as  that  A  >^^- 
ird.  He  finds,  for  example,  that  a  basal  section  in  polarized  li^ht  shows  a  cc^l;  -v 
tion  of  six  differently  orientired  individuals,  of  which  the  eztincti<Hi  directions  at  r* 
neig;hboring  portions  are  symmetrically  arranged  with  reference  to  the  line  of  unicn.  ± 
section  parallel  to  a  rhombohedral  plane,  under  the  same  conditions,  is  divided  in::  '^' 

S^rts  along  the  shorter  diagonal  For  further  details  see  the  original  paper  (Mis.  Pr^ 
itth.,  ii.,  391,  1879),  or  the  abstracts  (Z.  Kryst,  v.,  877,  and  J.  Min.,  1880,  ii.  :-' 
Streng  (see  below)  also  discusses  the  same  problem,  but  without  arriving  at  so  deti-iv  i 
conclusion.  Becke  finds  gmelinite  related  in  structure  to  chabazite.,  while  heiscbelit^t  .  ^ 
differs  from  both,  and  to  the  latter  levynite  is  probably  related.  Des  CiatBeaur  1  - 
Soc.  Min.,  iv.,  259,  1881)  has  examined  optically  the  haydenite  of  BaHdmoie,  ^^'^ 
refraction  positive. 

Discussion  of  chemical  composition  with  several  analvses  (by  Burkbaidt  and  HanK-^ 
chlag),  Strenf,  Ber.  Oberhess.  Ges,,  xvi.,  74,  1877  (abstr.,  Z.  Kryst,,  L,  519,  1877 :  b 
shows  the  variation  in  composition  (e.  g.  of  4 '4  p.  c.  in  SiOs),  and  ar^es  from  it  Mm  x^ 
and  the  related  species  ^hacolite,  gmelinite,  levynite)  may  be  regarded  as  T^rrj: 
isomorphous  mixtures  of  two  end  compounds,  as  has  been  assumed  in  the  case  du 
triclinic  feldspars. 

AnaL,  Cs6diberg,  Hungary,  Kochy  ZS.  G.  Gtes,,  xxviiL,  804,  1876.  Laosamie,  i  = 
gelatinous  condition  (Biscnoff),  Benevier,  BulL  Soc  Vaud.,  II.,  xvL,  15,  1879.  Bnr  > 
ville,  Conn.  (Penfield),  Brush  and  Dana,  Am.  J.  Sc.,  xviii.,  49,  1879.  Elba.  ^Ajtofii  -in 
Soc.  Tosc.,  iv.,  816,  1879. 

Recent  formation  at  Bourbonne-les-Bains,  DaubrSe,  C.  R,,  Ixxx..  006.  1875*  at  Onz. 
Algiers,  ib.,  Ixxxiv.,  157,  1877.  ^  ' 

Chalcocite,  Min.,  p.  52. — ^Recent  formation  at  Bourbonne-les-Baina.  Da^rU.  C  ^ 
Ixxx.,  462,  1875;  see  also  xciii,  572,  1861. 
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Ohaloomonite,  Iks  Cloueaux  and  Damour,  Bull.  Soc.  Min.,  iy.»  61, 1881. 

Monoclinic;  in  inolated  ciystals  and  crystalline  crosts.  1  a2  =  108*  2ff,  0  A  ♦-♦  = 
89*  9'.  Ck)mmonlY  in  prismatio  crystals  terminated  by  the  basal  plane  and  1-*.  Optio 
axial  plane  parallel,  and  acute  (negative)  bisectrix  perpendicular,  to  the  horizontal  edge 
0  I  i-».  Angle  small,  dispersion  strong  p  <  u ;  so  that  in  the  polariscope  with  a  green  glass 
the  lemniscates  have  the  form  of  circular  rings  traversed  by  a  black  cross,  while  with  a  olue 
filass  they  take  the  form  of  ellipses  elongated  normal  to  the  plane  of  jpolarization.  G.  = 
f-76.  Color  bright  blue.    Transparent    Analysifl,  Damour  (BulL  Soc  Min.,  iv.,  167, 1881); 

SeOa  CuO  HaO 

48-12  86-40  15-80  =  98*82. 

Corresponding  to  the  formtda  CuSeOs  +  2aq  or  a  copper  selenite,  an  example  of  a  group 
of  compounds  not  before  met  with  in  mineralogy.  B.  B.  on  charcoal  fuses  to  a  black  slag, 
giving  off  selenium  fumes,  and  coloring  the  flune  deep  blue.  In  the  closed  tube  fields  a 
uttle  water  and  a  sublimate  of  SeOa  in  white  needles.  In  salt  of  phosphorus  gives  m  0.  F. 
a  greenish  blue  glass,  which  becomes  blood-red  when  reduced  witn  the  addition  of  metallic 
tin.    Soluble  in  acids. 

Occurs  in  minute  crystals  in  the  various  selenides  of  silver,  copper,  and  lead,  which  are 
found  in  small  veins;  Cerro  de  Cacheuta,  Mendoza,  Argentine  Republic.  Often  inti- 
mately mixed  with  azurite,  iron  oxide,  and  lead  carbonate,  which  have  been  formed  by  the 
alteration  of  the  selenides  and  of  the  pyrites  which  form  the  ^ngue. 

MM.  Friedel  and  ^rasin  have  succeeded  in  forming  artificially  (BulL  Soc.  Min.,  iv.,  176, 
225, 1881}  a  copper  selenite  having  the  same  form  and  composition  as  chalcomenite,  and 
another  aiff enng  in  crystalline  form. 

Chaloomiclitb.— App.  II.,  p.  11. 

Chaloomosphite. — App.  11.,  p.  11. 

Ohaloophanite.    G.  E.  Moore,  Amer.  Chemist,  July,  1875. 

Rhombohedral;  in  druses  of  minute  tabular  crystals.  B  A  It  rzzllA"*  80',  BaO=: 
108°  48';  ^  =  8*5267.  Also  in  foliated  aggregates;  in  stalactitio  and  plumose  forms. 
Cleavage  basal  perfect  H.  =  2*5.  G.  =  8*907.  Lustre  metallic,  brilliant  Color  bluish 
toironolack.  Streak  chocolate  brown,  duU  Opaque.  Flexible  in  thin  lamiiue.  Analyses: 
1,  of  crystals;  2,  of  the  stalactitio  form: 

MnO,  MnO  ZnO  FcaO,  H^O 

1.  59-94  6*58  (1)21*70  0-25  11 58  =  100*05. 

2.»    (1)61-57  4*41  20-80  ....  12*66=  99*44. 

*  After  dednction  of  1*87  p.  c.  llmonlte  as  impurity. 
Formula  (Mn,  Zn)  0  +  2MnOfl  +  2aq.    If  half  the  water  be  made  basic,  the  formula  may 

n  IV 

be  written  2(R  +  R)  Os  4-  aq,  which  is  equivalent  to  2[R«]  0.  +  aq.  In  the  closed  tube 
^ves  off  water  and  oxygen,  exfoliates  slowly,  and  changes  to  a  golden  bronze  color.  B.  B. 
becomes  yellowish  bronze  to  copper  red  in  color,  and  fuses  slightly  on  the  edges.  With 
borax  a  maneanese  bead;  on  charcoal  with  soda  a  zinc  coating. 

Occurs  at  tne  calamine  deposits  of  Sterling  Hill,  K.  J.  It  is  a  product  of  the  decom- 
position of  frankllnite.  Kamed  from  ;taA.xo^,  hraaa,  and  (pairoo,  to  a^jpear,  in  allusion  to 
the  change  of  color  on  ignition. 

Chaloofymtb,  Min.,  p  65;  App.  11.,  p.  11.— ChTrst^  v.  KoJescharofy  BulL,  Soc.  St  Pet, 
xix.,  562,  1875.  With  tetrahednte  in  parallel  position,  Sadeheeh,  Ber.  Oes.  Nat  Fr. 
Berlin,  Oct,  1878  (J.  Min.,  1879,  154).    Groth,  Min.-SammL,  Strassburg,  p.  58,  1878. 

Recent  formation  at  Bourbonne-les-Bains,  DauMe,  C.  R.,  Ixxz.,  463, 1875;  do.  at  Bour« 
bon  d'Archambault,  de  Gouvenain,  ib.,  p.  1297. 

CHAUX>FT]UtHOTITE.— App.  II.,  p.  11. 
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Chaloobideritb.  Jfaskelyne  (J.  Ch.  Soc.,  July,  1875)  identifies  a  mineral  from  Ooro- 
wall  witli  tlie  ohaloodderite  of  Ullmann,  and  shows  it  to  be  a  distinct  species,  and  not  to  be 
united  with  dufrenite  (see  Min.,  p.  683).  Occurs  in  minute  triclinic  crystals,  generaUy  in 
sheaf-like  groups.  Cleavage  easy  in  one  direction.  H.  =  4*5.  G.  =  8*108.  Color  light 
siskin  green.    Analysis,  Fnght  (L  c): 


P.O. 


AsaO*        FeaO,         A1,0,         CuO  HaO»         U,0, 

0-61  42-81  4-45  8-15  1500  tr.  =  100-d5. 

•  Lou  at  100^  C.  0-46,  at  120<'-180<'  additional  loss  018 ;  remainder  at  a  red  heat 


Composition  expressed   by  the  formula  2  [Fe^]  P^Oe  +  [Fet]  HtOt  4-  CuHsOs 
Implanted  on  andrewsite  at  the  West  Phoenix  mine,  Cornwall. 

Chalypitb.— App.  n.,  p.  11. 


*iq. 


Childbentfe,  Min.,  p.  579;  App.  11.,  p.  11.— Tavistock,  Cornwall,  analyses  by  £L  L.  Am- 
fiMy  Am.  J.  Sc.  III.,  xix.,  816,  1880: 


PaO. 

A1,0, 

PeO 

MnO 

CaO 

H.O 

Quartz. 

1. 

8019 

2117 

26-54 

4-87 

1-21 

16-87 

0-10  =  99-05. 

2. 

29-98 

21-44 

26-20 

. .  •  • 

.... 

.... 

.... 

Penfield  removes  the  doubt  as  to  the  true  composition  of  childrenite,  the  formula  deduced 
being  RsAlaPado,  4H,0  or  Al.PjOg  +  2RH,09  +  2aq.  This  requires  P,0»  30-80,  AlaO, 
22*81,  FeO  26-87,  MnO  4*87,  H,0  15-66.  It  also  follows  from  this  that  childrenite  and 
eosphorite  (see  below)  are  essentially  the  same  species. 

Q,  J,  Brush  and  E,  8,  Dana,  Am.  J.  ScL,  IIL,  xvL,  85, 


Childbsnitb— EosPHOsrrE. 
1878;  xviii.,  47,  1879. 
Orthorhombic.  Axes,  hioxH 


:  0-66299  : 1-28782  : 1.  Observed  planes  (see  figure):  »-f  (a)b 
.  .  I  ^2  (g),  1  (p\  5-3  (q\  2-2  («).  i  A  /=  104^  19',  p  ap 
(front)  =  188'  dH,  p  AP  (side)  =  118**  58',  a  a p  =  120*  81.  In 
prismatic  crystals  vertically  striated.  Also  more  generally  maas- 
ive,  deavable  to  doeely  compact  Cleavage :  macrcSiagonal  nearly 
perfect. 

H.  =  5.  G.  =  3  •11-8-145.  Lustre  vitreous  to  sub-resinous,  ai 
massive  mineral  often  greasy.  Color  rose-pink,  yellowish  to  color- 
less, also  of  compact  fSrms  grayish,  bluish,  yellowish  white,  azkl 
white.  Streak  white.  Transparent  to  translucent  FractarB 
uneven  to  subconchoidal.  Optic  axial  plane  macrodiagonal ;  acute 
bisectrix  negative,  normal  to  brachypinacoid.  Axial  angle  in  air 
54'  80'  red,  60"  80'  blue.  Axial  colors  yellowish  (|5),  deep  pink 
(\d)f  faint  pink  to  nearly  colorless  (1^ ). 

Composition:  RaAlaPaOio,  4H,0  or  AlaPaO«  +  2RH,0,  +  2aa. 
If  R  =  Mn  :  Pe  =  10  :  3,  percentage  composition:  P,0»  80-98, 
A1,0,  22-85,  FeO  724,  MnO  23  80,  H,0  15-68  =  100.  Analyses:  1,  S.  L.  Penfield  (Aul 
J.  Sc.,  xvi.,  40),  pure  crystals,  G.  =  3-134;  2,  H.  L.  Wells  (xvi.,  41),  white  oompact 
mineral,  containing  14*41  p.  c.  impurities,  mostly  quartz,  here  deducted;  8,  H.  L.  Wells 
(xviii.,  48),  pink  massive  mmeral,  G.  =  8-11. 

H,0 

15-60  =  100-62,  Penfield. 

15  07  =  100-61,  Wells. 

15-28,     insoL  1*46  - 100-49,  WdK 

In  the  closed  tube  decrepitates,  whitens,  gives  off  abundance  of  neutral  water,  and  the 
residue  turns  first  black,  tnen  cray,  and  finally  liver  brown  with  a  metallic  lustre,  and 
becomes  magnetic.  B.  B.  in  the  forceps  cracks  open,  sprouts  and  whitens,  colors  the 
fiame  pale  green,  and  fuses  at  about  4  to  a  black  magnetic  mass.  Reacts  for  iron  and 
manganese  with  the  fiuxes.     Soluble  in  acids. 

Occurs  at  Branchville,  Fairfield  Co.,  C!onn.,  in  a  vein  of  pegmatite  associated  with  rhodo- 


P.Oo 

AUO, 

PeO 

MnO 

CaO 

Na,0 

1. 

(1)8105 

22-19 

7-40 

23-51 

0-54 

0-33 

2. 

81-43 

21-88 

6-84 

22-48 

8-01 

.... 

8. 

81-39 

21-84 

6-62 

22-92 

1-48 

.... 
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diTOBite  and  the  manganesian  phosphates,  triploidite,  diokinsonite,  lithiophilite.  Also  as 
imbedded  nodules  (aimL  8,  above^,  in  a  massiye  green  chloritic  mineraL  The  massiTe 
mineral  (anal.  2,  above,  Q.  =  2*9^*08)  often  impure  from  the  presence  of  quartz,  dickin- 
sonite,  and  apatite.  Named  from  koodipopos  (sjnonjm  of  (poodcpopos)  which  means 
dawn-bearing,  in  allusion  to  the  charaoteristic  pink  color. 

rSince  the  hitherto  uncertain  composition  oi  childrenite  (q.  v.)  has  been  settled  by  Pen- 
field,  it  appears  that  eosphorite  and  cnildrenite,  having  similar  form  and  composition,  are 
essentially  the  same  mineral,  only  differing  in  that  the  first  contains  mostly  manganese  and 
the  second  mosUy  iron.] 

Ohloralluminite.  Seacehi,  Att  Aocad.  Napoli,  vi.  (read  Dec.  18, 1878).  Aluminum 
chloride  (AlaCl*  +  2;HaO),  produced  with  mollsite  and  chlozomagnesite,  at  Vesuvius,  at  the 
eruption  of  April,  1872. 

Ghlokastrolitb. — See  Ptehnite,  p.  96. 

Chlorite.  Pseudomorph  after  garnet.  Lake  Superior,  PuimpeUy,  Am.  J.  So.,  IIL,  x.,  17, 
1875. 

Ghemical  monograph  of  the  ''  CMorite  Group,''  Meddle,  Trans.  Boy.  Soc.  Ed.,  xiiz., 
65  et  seq.,  1879. 

Ghlostfoid,  Min.,  p.  504.— See  Clintonite,  p.  28. 

CHLOBOCALcrrB,  App.  n.,  p.  ll.ScaccM,  Att.  Aocad.  Napoli,  vL,  1873. 

Calcium  chloride,  from  Gfuy's  Cliff,  Warwickshire,  Spiuer,  J.  Ch.  Soc.,  p.  154,  Feb., 
1876.  Calcium  chloride,  more  or  less  mixed  with  clay,  has  beeoi  identified  in  the  Province 
of  Tarapaca,  of  Chincha,  and  elsewhere  in  Peru,  by  Kaimondi  (Min.  P^rou,  p.  267,  1878) ; 
it  was  odled  hydkophiute  by  Adam. 

Ohloromagnesite.  Scacchi,  Att.  Accad.  Napoli,  vi.,  1873.  Magnesium  chloride  (MgCla 
+  xaq),  formed  at  Vesuvius  at  the  eruption  of  April,  1872. 

A  mineral,  apparently  identical  with  that  of  Scacchi,  has  been  called  bischofitb  by 
Oeheeniue  and  Tfeiffer,  Arch.  Pharm.,  III.,  xi.,  296,  1877  (Bull.  Soc.  Min.,  L,  128,  1878, 
and  Jahresb.  Ch.,  1877,  1284,  1285).  Crystalline-granular  and  foliated,  sometimes  fibrous. 
H.  =  1-2.  G.  =  1*65.  Colorless  (pure)  to  white.  Lustre  vitreous  to  dull.  Mean  of  two 
analyses  by  K6nig  gave :  Mg  11*86,  CI  35-04,  H,0  58-10  =  100;  this  corresponds  to  Mga, 
4-  6aq,  requiring  Mg  11'83,  CI  84-95,  H9O  53-:e2.  Soluble  in  0*6  parts  of  cold  water. 
Occurs  in  lovers  2-3  cm.  thick  in  halite,  with  kieserite  and  camallite,  fibres  transverse  to 
the  layers;  Leopoldshall,  Prussia.  The  assumption  of  water  is  said  to  commence  as  soon 
as  the  layer  is  exposed  to  the  air.    The  artificial  salt  is  monoclinic. 

Chlobopal,  Min.,  p.  461. — Anal..  Mugrau,  Bohemia,  Schrcmf,  J.  Min.,  1877,  256. 
Mudgee,  New  South  Wales,  Liversidge,  Proc.  Roy.  Soc.  N.  S.  W.,  Nov.  8,  1880.  A  re- 
lated mineral  from  Sweden,  WeibuU,  Geol.  F5r.  P5rh.,  v.,  627,  1881. 

Composition  of  related  minerals  discussed,  CoUine,  Min.  Mag.,  L,  67,  1877. 

Chlobofhjeite,  Min.,  p.  510.— AnaL,  from  the  Souir  More  ridge,  in  Bum,  Scotland, 
Reddle  (Trans.  Soc.  Edinb.,  xxix.,  84, 1879):  SiO,  86-00,  Fe^O,  22-80,  FeO  246,  MnO  0*50, 
CaO  2-52,  MgO  9  50,  alkaUes  tr.,  H.O  2646  =  100 25  (H,0  at  lOO**  19-28). 

Ohlorothionite,  Scacchi^  Att.  Aocad.  Napoli,  vi.,  1878  (Contrib.  Min.,  ii.,  p.  59). 

Occurs  in  thin  crvstalline  mammillary  crusts  of  a  bright  blue  color.  An  analysis  gave : 
SO4  82  99.  CI  20  04;  Cu  19  56,  K  26-29,  loss  112  =  100.  Crystals  obtafaied  by  recrysballi- 
zation  from  a  solution,  and  thus  purer  than  the  original  material,  gave  essentially  the  same 
result.  Th'>  composition  is  expressed  by  the  formula  K3SO4  +  CuCl^,  which  requires : 
SO*  81 12,  CI  23-98,  Cu  20*55,  K  25*85  =  100.  From  Vesuvius,  as  a  result  of  the  eruption 
of  April,  1872.  The  name  records  the  presence  of  chlorine  and  sulphur  {^etor),  [Is  not 
this  a  mixture  of  two  salts  ?J. 
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Ohlorotil«.    FrmuO,  Min.  Mittk,  1875,  42  ;  J.  IGn.,  1875,  517. 

In  minute  capiliaiy  crjetAlB  at  prismatic  habit  (orthorhombic),  also  fibfons  and  i^s^ : 
soft.  Color  in  the  mass  pale  green  to  emerald  green,  microocopic  cty^als  ocdoiks.  Ir-rb- 
parent,  (imposition  assert^  to  be  CusAssOa  +  6aq  ;  an  apptoYimatft  anahss  z^-^^ 
A8,0»  41,  CuO  41,  HaO  18  =  100.  Occurs  with  aiagonite  and  wn^lerite,  at  Sdii:rtf><t-r 
and  with  quartz  luid  acfaeelite  at  ZinnwakL    [A  more  complete  desmption  is  to  be  daart-. 

CHOKDBODrrB,  Min.,  p.  863  ;  App.  II.,  p.  12.— Oryat^  Brewster,  N.T.,  manogr»?i  ^ 
E,  S.  Dana,  proving  the  presence  of  crystals  corresponding  to  each  of  the  so-called  *'  iJ7«i  '^ 
of  the  Veeuvian  humite  ;  also  giving  measurements  and  many  occarrin^  planes>  FiirJ:^ 
it  is  shown,  that  the  optical  characters  of  the  crystals  of  the  more  oommon  ^*  seccn^  ty]*:' 
prove  them  to  be,  in  ffict,  monodinie :  the  axes  he  in  the  plane  of  symmetry,  axial  pla&e  z- 
clined  26"  48'  to  the  basal  plane,  2Hap  =  88"  48'  in  =  1-&6),  Conn.  Acad.,  ilL,  67-«.  l*r 
(abstr.  in  Am.  J.  Sc ,  III.,  x.,  89).  It  has  also  been  proved  by  the  same  antbor,  tha'  t^ 
crystals  of  the  <*  third  type"  belong  to  the  monodinic  syrtem  (Am.  J.  Sc.,  IIL,  xL.  1 ' 
1876).  The  measured  angles  alone,  however,  would  not  imply  any  Taiiation  frcs:^  1 
orthorhombic  tjrpe,  although  it  has  long  been  observed  that  the  heminedral  deTelopmci::  - 
the  planes  was  m  accordance  with  monodinic  symmetry. 

Tne  corresponding  Yesuvian  species,  humite,  has  been  studied  by  Des  Cloizeatix  ',71: 
Mag.  m.,  ii ,  286,  1876,  and  iu.,  857,  1877;  or  see  J.  Min.,  1876,  641  ;  1877,  oOj  . 
bjr  Klein  (J.  Min.,  1876,  688).  Des  Cloizeaux  finds  the  three  types  of  hnmite  to  be  c>f>D 
distinct,  and  proposes  to  retain  for  the  "  first  tvpe,"  which  he  shows  to  be  cnihorb' i'  ^ 
the  name  humitb  ;  for  the  '*  second  tyne,"  which  he  finds  to  be  monoclimc,  he  retaxn>  '^^ 
name  chondrodite,  and  to  the  "thira  type,"  also  monodinic,  he  gives  the  name  an-- 
HUMITE  (the  observations  on  the  second  and  third  types  confirm  those  of  £.  S.  Dans  z 
Brewster  crystals).  Klein  (1.  c.)  obtained  for  third  type  crystals  of  humite  {elinoh^akii.  > 
suits  agreeing  with  those  of  Des  Cloizeaux. 

Si'Ggren  describes  crvstals  from  the  Ladu  mine,  Wermland,  Sweden,  which  are  h^  cf 
dral  orthorhombic,  ana  near  in  an^le  to  "  Type  I."  of  the  Yesuvian  mineral,  also  ovL--^ 
from  Kafveltorp,  Westmanland,  which  are  monodinic,  and  similar  (see  above)  to  co^ljl' 
chondrodite,  CEfv.  Ak.  Stockh.,  xxxviii.,  6,  p.  29,  1881.  An  exhaustive  monogiapli  o.'  i: 
Kafveltorp  chondrodite  is  given  by  the  same  author  in  vol.  xviL  of  the  Lniid.  Univ.  Is- 
skrift  (abstr.  in  Geol.  Fflr.  FGrh.,  v.,  656,  1881). 

Analyses  and  discussion  of  composition  :  Brewster,  N.  Y.,  ffawea.  Am,  J.  Sc,  IH.i. 
96,  1875;  Kafveltorp,  Sweden, FtViman,  Geol.  For.  P5rh.,  iii.,  118,  1876;  IFeAs^,  Ber.ii 
Berlin,  1876,  201;  Pargas,  Finland,  Benoerlh,  Min.  Mitth.,  1877,  272. 

CHBOMirs,  Min.,  p.  158  ;  App.  II.,  p.  12.— In  thin  sections  not  opaqoe,  bat  transou^  s 
yellowish-red  color,  according  to  ThotUet,  Bull.  Soc.  Min.,  iL,  34»  1879.  See  alao  iVsr^ 
Mikr.  Stud.,  1870,  and  Z.  Kryst.,  iv.,  868, 

AnaL,  platinum  washings,  Wisimo  Schaitansk,  Ural,  WaUer,  CEfv.  Ak.  Stockh.,  xxxfL. 
No.  10,  p.  23,  1876. 

Oocuixenoe  in  meteorites,  J,  Lawrence  Smith,  Am.  J.  Sc.,  III.,  xxL,  461,  1881. 

OhromowoUsnita^— See  WvlfeniU,  p.  182. 
Chbomfiootite. — ^App.  I.,  p.  8. 

Chktsobertl,  Min.,  p.  155  ;  App.  II.,  p.  12.— Specific  gravity  determinatioDs,  Ckvnk 
Geol.  Mag.,  IL,  ii,  321, 1875. 

Chbysooolla,  Min.,  p.  402. — An  aluminous  varietv  of  chrysoooUa  is  called  fiulsite  b 
Kramberger  (Z.  Kryst. ,  v. ,  260, 1880).    Like  chrysocolla  in  appearance.     Apparently  h.  'S'- 

geneous  under  the  microscope.    H.  =8.     G.  =  2*62.    Lustre  dulL    Color  lifirhi  giwr^ii 
lue.     Analysis  (i) :  SiO,  38  6,  A1,0, 16*9,  CuO  19%  CaO  2-5,  ign.  21*7  =  98-t.    LooIitt. 
Chili.    Named  after  Prof.  Pilar  in  Apam. 

J.  R.  Santos  (Chem.  News,  xzxvi ,  167,  1876)  has  analyzed  an  aluminous  chrrsomk 
from  Utah  :  SiO,  8719,  A1,0,  10  78,  CuO  2603,  H,0  26-76  =  99^76.  Kittdg  desmbfs  4 
substance  from  Bergen's  Banch,  25  m.  from  Denver,  CoL,  forming  a  thin,  ^i^tly  lisiA 
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crost  on  limonite ;  it  oontaioB  88*85  p.  o.  AltOs,  5-40  CaO,  and  ocnrrespondB  to  aUophsne 
and  chiTSooolla  in  the  ratio  of  5  : 1,  probably  to  be  regarded  as  a  mixture,  Proc.  Ac.  Nat. 
So.  Philad.,  1877,  294.    See  also  Smmon9,  Min.  Mag.,  ii.,  197,  1879. 

Other  a^jses,  Lower  California,  JButehityae,  Chem.  News,  xxzvi.,  18,  1877  ;  also  xxxir., 
141, 1876;  Cerro  Blanco,  Chili,  FOUgrini,  Z.  Kryst.,  iv.,  406;  Wbeoo,  New  South  Wales, 
JAvenridge,  Proc.  Boy.  Soc.  N.S.  W.,  Nov.  8, 1880. 

Chrtbolitb,  Min.,  p.  256  ;  App.  IL,  p.  12.— Yesuvius  (hyalosiderite),  Scaeehif  Att  Ace. 
Kftp.,  Ti.,  1873  (Contr.  Min.,  II.,  66} ;  with  humite  (dinonumite)  crystals  in  parallel  posi- 
tion, Scacchi,  J.  Min.,  1876,  687.  Determinations  of  specific  grayity,  Chwrch,  GeoL  Mag., 
U.,  ii,  821,  1875. 

AnaL.  SkurruTuselr,  Norway,  Ejfotidahl  (Z.  Eryst.,  ii,  806).  Zermatt,  with  6  p.  o. 
TiOa  (titanolivlne,  Groth),  Dtmourf  BuU.  Soc.  Min.,  iL,  15,  1879.  In  meteoric  iron  of 
Bragin,  Betschinsk,  Inastramef,  Min.  BussL,  vi,  216  ;  Ste.  Anne,  Ottawa  Biver,  Canada, 
Jffa/rrington,  QeoL  Canada,  1878. 

A  yariety  is  called  nbochsybolitb,  by  Scaechi  (B^d.  Aocad.  Napoli,  Oct.  14»  1876).  In 
small,  black,  crystalline  plates,  crystallographically  identical  with  chrjrsolite.  Pecuhar  in 
oontaininf  a  considerable  amount  of  manganese  (compare  hortonobte).  Found  in  the 
cayities  of  the  laya  of  1681,  at  the  Cupa  di  Stbataniello,  Vesuyius. 

Chbtsiophitb.— See  Sphalerite,  p.  111. 

CnfoUTB,  Min.,  p.  457.— AnaL,  Bichmond,  N.  S.  W.,  Liverndge,  Proc  Boy.  Soc.  New 
South  Wales,  Dec.  6, 1876. 

OiNKABAK,  Min.,  p.  55  ;  App.  II.,  p.  12.— Oiyst,  v,  Kokeeharof,  Min.  BussL,  yi.,  257, 
1875.  With  metaclnnabarit^  Beddington  mine,  CaL,  Bertnmd,  Z.  Eryst,  ii.,  199, 1877. 
Tuscany,  d^Achiardi,  Att.  Soc.  Tosc.,  iii.,  282,  1877. 

Anal.,  Oregon,  Dcimey,  Chem.  News,  zxziy.,  180, 1876. 

Occurrence  in  Califomia,  etc.,  Blake,  Bull.  Soc.  Min.,  i,  81,  1878  ;  Bolland,  ib.,  1,  98. 
Genesis,  etc.,  Christy,  Am.  J.  So.,  III.,  zyii.,  458,  1879  ;  Memyik,  Hungary,  KrenneTf 
Z.  Kryst.,  ii,  804. 

Clabtte,  App.  n.,  p.  12. — Saniberger,  J.  Min.,  1875,  882. 

Monoclinic  (n.  Crystals  in  tufted  groups,  on  account  of  alteration  not  to  be  measured; 
planes  identified  0,  i-i,  I,  m.  Cleayaee  i4  perfect,  i-t  less  so.  H.  =  8*5.  G.  =  4*46.  Color 
dark  lead  gray.    Streak  black.    Analysis,  Petersen  * 

S  As  Sb  Cu  Fe  Zn 

82*92  17*74  1*09  46*29  0*83  tr  =  98*87. 

Formula  that  of  enargite,  yiz. :  CusA8S4  =  SCugS  +  ASfS». 

B.  B.  fuses  easily  ;  in  the  closed  tube  decrepitates  yiolently,  and  giyes  a  reddish  yellow 
sublimate  of  the  sulphide  of  arsenic  (and  antimony^,  with  also  one  of  sulphur  ;  in  the  open 
tube  giyes  both  Awt  and  SbsOs.    Soluble  in  nitnc  acid,  with  the  separation  of  a  wnite 

Srecioitate  ;  not  attacked  by  boiUng  in  a  solution  of  caustic  potash.  0<^[mr8  on  barite  from 
iie  dlara  mine,  near  Schapbach,  &den.  Sometimes  alterea  to  chaloopyrite  and  coyellite. 
[Clarite  and  luzonite  haye  Doth  the  composition  of  enamte  ;  the  former  differs  from  it  in 
color,  and  apparently  in  form  ;  the  latter  in  color  and  abisence  of  cleayage,  form  unknown. 
All  three  haye  essentially  the  same  specific  grayity,  which  is  not  ordinarily  the  case  with 
well  established  trimorpnous  groups — a  further  exfunination  seems  to  be  required  to  proye 
that  they  are  in  fact  distinct.] 

Clausthalitb.— Min.,  p.  497  ;  App.  II.,  12. 

Olenrelte.    Nbrdenskim,  Geol.  F5r.  F5rh.,  iy.,  28,  1878. 

Isometric  ;  in  cubes  with  octahedron  and  dodecahedron  ;  crystals  rare,  also  in  irregular 
grains.    H.  =  5*5.    G.  =  7*49.    Lustre  dull.    Color  iron  black.    Streak  blackish  brown. 
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28  APPENDIX  m. 

U,0,      Y,0,      Er,0.     Ce,0,     Pe.0,     ThO.      PbO         UO        H.O 

4204       6-87       8-47       288       1-06       4-76       11-81       28-88       4-28  =  100. 

The  saggestion  is  made  that  the  formula  may  be  (BO)(B«Ot)  H|0,  and  the  mineni  a 
member  of  the  spinel  groap,  altered  through  the  assumption  of  water,  bat  this  seems  -wery 
doubtful.    In  the  doMd  tube  gives  ofE  water.    B.  B.  inxusible.    WiUi  aaltof  phoroboros  a 


deep  green  bead,  becoming  yeUow  in  0.  F.  after  Ions  blowing.  Easily  soluble  in  lijdio- 
chloric  acid  with  the  separation  of  lead  chloride.  With  soda  on  chanx)al,  a  lead  g^obuk 
and  a  coating  of  lead  oxide.  Occurs  in  a  dirty  brown  feldsnar  at  Crarta,  near  Arendal, 
Norway.    Associated  with  orthite,  fergusonite,  thorite,  etc.    Named  after  Prof.  CleTe. 

At  tne  same  locality  is  found  a  mineral  which  is  probably  a  final  decomposition  product 
of  deyeite.  It  is  called  yrTitoouMiuTE.  It  has  the  appearance  of  orangite.  Luftre  brill- 
iant. Color  black  to  yellow.  Translucent ;  fracture  conchoidaL  OpticiaUy  anisotiope. 
H.  =  5.  Hydrous,  contains  3rttrium  and  uranium  oxides.  Between  the  black  opaque 
cleveite  and  the  tranducent  honey  yellow  yttrogummite,  occur  many  intermediate  pro- 
ducts.   [Oleyeite  is  closely  lelated  to  uraninite,  as  is  yttrogummite  to  ordinary  gummite.] 

Olinocrocite  (Sandberger),  Singer y  Inaug.  Diss.,  WUrzburg,  1879,  p.  9.  A  mineral  ol 
a  deep  saffron  yellow,  occurring  in  microscopic  crystals  (-02  mm.  broad),  which  are  prob- 
ably mcmoclimc,  with  the  phmes  1,  0,  1-4.  According  to  a  qualitatiye  examination,  a 
hydrous  sulphate  of  alumina,  iron  sesquioxide,  soda,  and  potash  (lime  in  traces).  Ftosl 
the  Bauersbeig,  near  Bisohofsheim,  formed  by  the  decomposition  of  pyrite  in  basalt  tufa. 
Belated  to  the  more  clearly  defined  mineral,  clinophaniie  (q.  y.).  [Neeos  further  examiDa- 
tion.] 

01inohumito.-^See  Chondrodite,  p.  26. 

OlinophsBita  {Scmdberger),  Singer,  Inaug.  Diss.,  WQrzburg,  1879,  p.  16.  In  microsoopie 
crystals  (-02  mm.  broad),  probably  mouoclinic,  with  planes  0,  /,  1-4,  prismatic  an^le  8d% 
H.  =  ?  G.  =2*979.  Clolor  blacKish  green.  Streak  light  grayish  groen.  Lustre  yitzeom 
Translucent  to  opaque.  Taste  astringent.  An  analysis  gaye  (after  deducting  7*88  p.  & 
hygroscopic  water) : 

SO,       Fe,0,     AUO,      FeO    NiO(OoO)  MgO      CaO      Na,0     K,0       H,0 
8701        9-48       404       6-06       0-76        1§8       0-77       6-35      21-79      14-72  =  108-86. 

The  formula  deduced  is  5R9SO4  +  [ItJ  HeO«  +  5aq.  Difficultly  soluble  in  water;  on  boil- 
ing, iron  sesquioxide  separates  from  the  aqueous  solution.  B.  B.  fuses  with  intumesoenoe. 
leaying  finally  a  black  magnetic  residue.  Occurs  with  other  sulphates  at  the  Baaenlwig, 
near  Bischofsneim,  as  a  r^ult  of  the  deoomposition  of  pyrite. 

Cltntokite,  Min.,  p.  608.~The  ''dintonite  group"  of  mmerals  haye  been  inyestigated 
by  Tschermak  and  Stpdcz  (Ber.  Ak.  Wien,  Ixx^.,  Koy.,  1878 ;  or  Z.  Kryst,  iiL,  486).  In 
this  group  of  **  brittle  micas"  {SprMgUmmer)  the  authors  include  seybertite  (clintonitev 
branoisite,  xanthophyllite,  also  chloritoid,  masonite,  ottrelite,  sismondme.  and  8apphiriD& 
All  of  these  species  belong  to  the  monoclinic  s}[8tem,  and  in  form  and  physical  obarecter 
they  are  closely  related  to  the  micas,  more  especially  to  maigarite  (see  original  m^noir  and 
p.  77). 

dhcmically,  it  is  assumed  that  the  first  three  of  ^heso  minerals  are  isomorphous  mixtures 
of  H4CaoMgHSio094  and  HzCaMgAlaOis :  in  seyhertite  in  the  ratio  of  4 : 5,  In  hrandigUe  of 
8 : 4,  in  xanthophyllite  of  5 : 8.  As  the  two  compounds  assumed  are  not  known  to  have  an 
ind^ndent  existence,  the  results  reached  are  nypothetical.  In  order  to  bring  out  the 
relation  which  is  supposed  to  exist  between  the  micas,  margarite,  and  seybertite,  the  fol- 
lowing scheme  is  giyen,  representing  the  compounds  which  are  assumed  to  enter  into  tiieff 
oompofiition : 

Mica.  Margarite.  Seybertite. 

H.Al.Si.0,4 )  H.Al.Si.0,4  {  H4Ca,Mg,Si.0.4 ) 

Mg„Si«0.4)  Ga»Al«Oi.f  H,0f^Al«Oi.  f 
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CKioritoid  (chloritspath)  is  alBO  monodinic,  and  related  in  form  to  meioxene,  as  well  as 
to  the  above  species  ;  composition  expressed  by  the  formula  HtFeaSiaOT  +  H9AI9O7. 

Oitrehte  ana  masonite  are  regarded  as  very  near  to  chloritoid,  the  variation  in  chemical 
composition  being  believed  to  be  dae  to  foreign  indosures. 

Stamondifid  is  similar  to  chloritoid,  and  the  formula  corresponding  to  the  analvsis  below 
is  HmFcy AlieSi80i4,  with,  however,  the  Fe  in  part  replaced  bj  Mg.  For  sapphirine  the 
formula  MgaSiaO*  +  MgsAleOn  is  given. 

Analyses :  1,  3,  8,  by  L.  Sipflcz~l,  seybertite  from  Amity,  G.  =  8  103  ;  3,  brandisite 
from  Monzoni,  G.  =  8*000  ;  8,  chloritoid  from  Pregratten,  G.  =  8*538  ;  4,  by  W.  Suida, 
sismondine  from  St.  Maroel,  G.  =  8*43. 


SiO, 

A1,0. 

Fe,0. 

FeO 

MgO 

GaO 

H.0       F 

1.  SeyherHte 

1919 

89-78 

0-61 

1-88 

31-09 

18-11 

4-85    1-36     =101-73. 

3.  Brandisite 

18'76 

8910 

8-34 

1-63 

30-46 

1314 

6-86    ....     =100-66. 

8.  Chhritoid 

34-90 

40-99 

0-55 

34-38 

8-88 

7-83    ....     =101-87. 

4.  Sismondine 

36  08 

43-88 

4-09 

14-83 

7-80 

0-85 

6-56  alk.  tr.  -  100-9a 

On  a  variety  of  xanthophyllite  called  walubwite,  see  p.  183:  on  a  variety  of  ottrelite 
called  vsNAsquiTE,  see  p.  87. 

CoBALTTPE,  Min.,  p.  71 ;  App.  IL,  p.  18.— Oryst,  Tunabeig  and  Skuttenid,  Ghvlh,  Min.- 
Samml.,  Strassbur;^,  p.  41,  1878. 

AnaL,  Eiietri  nunes,  Bajputana.  India.  F,  S,  IfcUlet,  Rec.  GeoL  Surv.  India,  xiv.,  pt.  3, 
190, 1880. 

CkEftULKiLAcnTB.— App.  I.,  p.  8;  n.,  p.  18. 

Ooloradoita,  F.  A,  Genth,  Amer.  Phil.  Soc.,  xvii.,  115,  1877  (or  Z.  Kryst.,  ii.,  4). 

Massive ;  gianular,  sometimes  imperfectlv  columnar  (due  to  admixed  sylvanite  ?). 
H.  =  8.  G.  ==  8-637.  Lustre  metallic.  Color  iron-black  inclining  to  gray.  Fracture 
uneven  to  subconchoidal.  Composition  HgTe  =  tellurium  8903,  mercury  60*96  =  100. 
Analyses ;  1,  3,  8,  4,  5,  Keystone  mine  ;  6,  7,  Smuggler  mine. 


Quartz  and  gold 

deducted.  Te  Hg  Al,03,Fe,0.  VjO,  MgO  CaO 

1.  -          [38-50]  48-81  56-88            tr.  tr.               tr.  tr.    =  10014. 

3.             [46-83l  43-95  53-38           344  0*70  0-11  084  =    99-83. 


8.  [35-181  44-35  51-48  undet 

4.  [8-46]  46-74  49-80  undet. 

5.  [30-73]  5005  4568  undet. 
Quartz  deducted. 

6.  [3-90]  86-34  55-80  An  8*46,  Ag  343,  Fe  1-85,  Cu,  Zn  tr.  =  9937. 

7.  [8-06]  84-49  48-74  Au  7-67,  Ag  718,  Cu  016,  Fe  0  93,  Zn  0*50  =  99  66. 

The  impurities  present  in  1  to  5  are,  besides  gold  and  quartz,  native  tellurium  in  vary- 
ing quantities  ;  in  6  and  7  also  sylvanite.  In  the  tube  slightly  decrepitates,  fuses,  and  yields 
metallic  mercury  as  a  sublimate,  also  tellurium  trioxide  in  drops,  and  next  to  the  assay 
metallic  tellurium.    Soluble  in  nitric  acid. 

Occurs  very  sparingly  at  the  Kejrstone,  Mountain  Lion,  and  Smuggler  mines,  in  Colo- 
rado. [Beloi^  m  the  same  group  with  cinnabar  (or  metacinnabaritefSgS,  and  tiemannite 
HgSe.] 

CoLUMBiTB,  Min.,  p.  515;  App.  II.,  p.  18.— Oryst,  Biesengebirge,  SeUctrizer,  Yerh.  G. 
Reichs.,  1879,  343. 

Analpes,  Yancey  Co.,  N.  C. ;  Pike's  Peak,  CoL,  J.  L,  Smith,  Am.  J.  Sc.,  lEL,  xiii.,  859. 
1877.  Isergebirge,  Ja/novsky,  Ber.  Ak.  Wien,  Ixxx,,  84, 1879.  Middletown,  Ct,  E.  J.  Hal' 
lock.  Am.  J.  Sc.,  xxi.,  412,  1881. 

The  following  analyses  are  quoted  here  as  being  of  especial  interest :  1,  Standish,  Me., 
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8-65 

16-80 

...     =  100^. 

5-88 

10-06 

...     =     W-64. 

15-58 

0-48 

0-87     =     W-SS. 

80  AFPSMDDC  m. 

0.  D.  AUm  (roiy.  cofntrib.);  2,  NortMleld.  Mass.,  W.  J.  Ckmutaek,  Am.  J.  Sc.  HL,  xir, 
181,  1880 ;  8,^ranchville,  Conn.,  Comatoek,  ib. 

CbtOt    Ta,0»  SnO,,WO«MnO        FeO        GaO 

V ^ . 

1.  Standish,      G.  =  6-65      68*99       9*23       1*61 

2.  Northfleld,    G.  =  6-84(J)  2681      56*90 
8.  BranchYiUe,  G.  =  6*59      8016      62*29 

The  Standish  crystals  are  small,  but  highly  modified,  and  of  brilliant  lustre  (see  Z.  j 
i.,  880).  The  Northfleld  mineral  had  the  form  and  habit  of  ordinary  columbite,  tho 
is  essentially  a  tantallte.  This  was  also  true  of  the  Branchville  mineral  {Brush  and  . 
Am.  J.  So.,  III.,  XYi.,  84,  1878),  which,  moreover,  was  in  thin  tabular  crystals,  slightlr 
translucent ;  it  is  also  remarkable  as  containing  only  MuO,  and  also  in  the  fact  that  ^ 
ratio  of  Cb^O. :  Ta«0»  =  1:1  nearly,  that  is,  the  formula  is  BinCb,0«  +  MnTaaO*.  See 
also  Tantalite,  p.  118. 

Shepard's.  HEBMANKOUTE  (Am.  J.  Sc.,  II.,  1.,  90, 1870;  III.,  xi.,  140,  ffemumn^  J.  Fr. 
Ch.,  II.,xiii.,  886,1876,  or  BulLSoo.Mosc.,xlix.,  179, 1876;  2>«&»/<mtef«e,  Am.  J.  Sc.,IIL, 
xiii,  890,  1877,  and  Bibl.  Univ.  Gen.,  11.,  lix.,  184, 1877)  is  a  mineral  from  Haddam,  Cbmu 
related  to  (or  identical  with)  columbite.  Hermann  (L  o.)  finds  in  it  "  hypotantalie  add 
7*08,  hypoilmenio  acid  14*92,  niobous  acid  66*15,  iron  protoxide,  12*56,  manganese  pzotcs- 
ide  9*34  =  100."  This  result  is,  to  say  the  least,  problematical,  as  no  one  bat  the  anahsK 
himself  has  any  confidence  in  the  existence  of  the  chemical  compounds  named.  Delafoo* 
taine  (1.  c.)  found  a  large  proportion  of  CbsO*,  about  16  p.  c.  Ta«0»,  and  pebbly  a  little 
Tie,.  He  states  further,  tnat  the  low  specific  gravity  supposed  to  be  a  specific  chancia 
of  this  substance  is  explained  by  its  containing  leas  TasOft  (Brainerd's  columbite  ^*ihi**"*« 
87  p.  c),  and  by  the  admixture  of  some  forei^  material  [As  far  as  investigation  hss 
gone,  hermannolite  is  not  distinct  from  columbite.] 

CoNNELUTE,  Mlu.,  p.  627.— Optically  immTml,  positive,  Ber^andy  BnIL  Soc.  Mhu  iv., 
88,  1881. 


CopiAprrE,  Min.,  p.  655  ;  App.  11.,  p.  18. — Optical  characters, 
iv.,  11  ;  Des  Cloizeaua^  ib.,  41,  1881. 


Bertrand,  BulL  8oa  IGm 


Copper,  Min.,  p.  14  ;  App.  II.,  p.  18.--Ory«t,  ©.  KoJcseharofy  Min.  RussL,  vi.,  200, 187i 
Altai,  V.  Jeremejef,  Verb.  Min.  G^.  St.  Pet.,  II.,  xii.,  281.  Mme  Fziedrichas^en,  Naseaa, 
Seligmann,  Verb.  Nat.  Ver.  Rhein.,  xxxiii.,  261, 1876.  Lake  Superior,  vom  BtUh,  Z.  KxTA.t 
ii.,  169,  1878;  Fletcher,  Phil.  Mag.,  V.,  ix.,  180,  1880. 

Pseudomorphs  after  aragonite,  from  Coro-Coro,  Bolivia,  described  fully,  Domejfh^  6tli 
App.  Min.  Chili,  p.  6,  187a 

CoQUDfBiTB,  Min.,  p.  650;  App.  II.,  p.  18.— Copiapo,  Oxmimbo,  Chili,  revision  of  angles, 
e  (vert )  =  1  '5645,  optical  examination,  Argrunt,  with  analyses  by  Bamberger,  oonflnniDg 
Rose's  results,  Z.  Eryst.,  iiL,  516,  1879. 

CoRDiBBiTE.— See  lolite,  p.  68. 

CoBEiTE. — ^App.  II.,  p.  18;  see  also  Beudj::it%te,  p.  15. 

CoaNWALLTTE.— Min.,  p.  569;  App.  H.,  p.  18. 

Ooronguite,  Raimondi,  Min^raux  du  P6rou,  1878,  pp.  88,  91. 

Amorphous,  earthy,  pulverulent,  sometimes  slightlv  lamellar.  H.  =r  2*6-8.  G.  =  5'05l 
Color,  exterior,  grayish  yellow;  interior,  blackish,  with  lustre  slightly  resinous.  Intimately 
mixed  with  small  quantities  of  sulphur,  antimony,  sUver,  and  lead.  An  analysis,  after  the 
deduction  of  impurities,  gave:  8b,0.  58*V7,  PbO  21*48,  Ag,0  7*82,' PeO  0*62,  H,0 11-21 
=  100;  accordingly,  an  antimonate  of  lead  and  silver.  Found  at  the  mines  of  Mogolloii, 
Huancavelica,  and  Empalme,  in  the  district  of  Corongo,  province  Pallasca.  and  at  "" 
cancha,  province  of  Pomabamba^  Peru.    [Of  doubtful  homogeneity.] 
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CoBUNDOPHiuTE,  MiiL,  p.  604;  App.  IL,  p.  18.— A  mineral,  apparently  identical  with 
oorundophilite,  is  called  ahesite,  hy  Shepard.  Occurs  with  di^uspore  at  Chester,  Mass. 
Ehcamined  by  Pisani  (C.  R.,  Ixxxiii.,  169,  1^76).  In  hexagonal  plates,  foliated,  resembling 
the  green  talc  from  the  Tyrol.  Uniaxial  figure  (positive),  seen  tnrough  cleavage  fragment 
H.  =  2*5-3.    Qt,  =  2'71.    Color  apple  green.    Lnstre  pearly  on  cleavage  foce.    AnaTysis : 

SiO,  AltOs  Fe  MgO  HaO 

21-40  32*80  1680  19*90  10*90    =    100*80. 

Q.  Ratio  for  Si :  [Al.]  :  R  :  H  =  9  :  12 :  10  :  8.    B.  B.  nearly  infusible. 

CoBTTNDUM,  Mm.,  D.  187;  App.  II.,  p.  18.— Oryst.,  Ceylon,  v,  Kokseharof,  Min.  RnasL, 
▼i.,  228, 1874.  Taschkent,  etc.,  v,  Jeremejef,  Verh.  Min.  Ges.  St.  Pet,  IL,  xiii.,  426,  440 ; 
xiv.,  227  (Z.  Kryst,  ii,  504,  605;  in.,  488;  iv.,  642). 

Specific  gravity  determinations.  Church,  Gkiol.  Mag.,  U.,  iL,  821,  1876. 

Made  artificially  (rubies,  sapphires),  Frimy  and  Feily  0.  B.,  Ixxxv.,  1029, 1877;  Msunier, 
ib.,  xc,  701,  1880. 

Occurrence  of  emery  in  Westchester  Co.,  N.  Y.,  KimbaUy  Am.  Chem.,  iv.,  9,  821,  1874; 
J,  D,  Dana,  Am.  J.  So.,  IIL,  xx.,  200, 1880. 

McbUard  (Ann.  Min.,  VII.,  x.  160, 1876),  describes  crystals,  in  which  a  basal  section  coq- 
risted  of  six  sectors ;  he  assumes  that  the  apparently  rhombohedral  crystals  are  really  com- 
posed of  three  orthorhombic  individuals.  Bertrand  (BulL  Soc.  Min.,  i.,  95, 1878),  describes 
crystals  from  Siam  (ruby)  which  are  distinctiy  biaxial,  with  a  widely  varying  axi^  angle 
from  nearly  0'  up  to  SS"*.  Tschermak  (Min.  Petr.  Mitth.,  i.,  363, 1878),  mentions  crystals 
from  Ceylon  having  a  monoclinic  symmetry  in  the  distribution  of  tne  planes,  ana  also 
optically  biaxial.  He  concludes  that  many  crystals  are  built  up  of  monoclinic  particles, 
occasionally  so  grouped  as  to  give  uniaxial  effects  in  polarized  light 

CosALiTB,  Min.,  p.  797;  App.  IL,  p.  18. — ^A  mineral,  appaientiy  identical  with  cosalite. 


is  called  bjelkite  oy  Sfdgren  (Qeol.  F5r.  Pflrh.,  iv.,  106,  1878;  ett  nytt  vismuthsvafladt 
svafelbly,  Lundslr^m,  ib.,  ii.,  178,  1874).  Its  characters  are  as  follows:  Massive,  fibrous, 
radiated.  H.  =  2*&-8.  G.  =  6*89-«-76.  Lustre  metallic.  Color  steel  gray.  Streak 
grayish  black.  Composition  PbsBiiS»  =  2PbS  +  BiaSs.  Analyses:  1,  LundstrOm  (1.  c); 
2,  8,  Sjogren  (L  c). 


S 

Bi 

Pb 

Fe 

1. 

17-88 

89*40 

87*64 

6-18  =  100,  LundstrOm. 

2. 

15  98 

41*56 

40-10 

0-67,  inaoL  2*19  =  10049,  Sjogren. 

8. 

16-48 

41-86 

89*19 

1*82  =  98*85,  Sj5gren. 

The  material  used  in  (1)  was  probably  more  or  less  impure  through  the  presence  of  a 
little  pyrrhotite.  B.  B.  fuses  easily,  giving  reactions  for  lead,  bismuth,  and  sulphur; 
slowly  attacked  by  HCl,  dissolved  in  fuming  nitric  acid,  with  the  separation  of  lead  sul- 
phate.   From  the  Bjelke  mine,  in  Nordmark,  Wermland,  Sweden. 

Oossyrite,  K  Foerainety  Z.  Kryst.,  v.,  848,  1881. 

Trielmic,  with  a  =  90'  6',  /?  =  102''  12^  and  r  =  SO*"  64',  /  a  i'  =  114°  6'.  Form  nearthat 
of  amphibole,  but  differing  in  the  prismatic  zone.  Cleavage  /and  T  distinct  Twins  with 
the  brachypinacoid  as  twinning  plane.  Crystals  minute,  1*6  mm.  long,  and  0*5-0*6  mm. 
broad.    G.  =  8-74-8'76.    Color  black.    Analysis: 

SiO,      Fe,0,     AUG,      FeO       MnO      CuO       MgO      OaO      Na,0     K,0 
48*55        7-97        4-96        32  87       1*98       0*39        0*86        2-01        5  29      0*88  =  100 -21 

Approaches  in  composition  some  ferruginous  amphiboles.  B.  B.  fuses  easily  to  a  brownish 
black  glass.  Partially  decomposed  by  acids.  Found  imbedded  in  the  lipante  lavas  of  the 
island  Pantellaria,  whose  ancient  name  was  Cossyra.  The  crystals  examined  were  weatiiered 
out  of  the  ground  mass. 

Ootterite— See  QuarU,  p.  101. 
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CoTUNNiTB,  Min.,  p.  117;  App.  n.,  p.  18. — ^In  Bemi-crfBtalluie  masseB  of  a  wbitish  ookc; 
with  a  tinge  of  yellow  or  green,  with  other  lead  minerals,  Montagne  de  CSiaUacaUoy  £ai- 
fnondi,  Min.  P^rou,  p.  172,  187a 

CoYELLiTB,  Min.,  p.  88.— Anal.,  New  Annan,  Nova  Sootia,  Louis,  Trans.  N.  S.  Inst,  it., 
424,  1878. 

Cbocidolitb,  Min.,  p.  24B;  App.  II.,  p.  18.— An  analjaiB  by  Dolter  (Z.  KtybL,  it.,  40, 
1879),  afforded:  SiOa  5211,  AlaO,  101,  Fe,0,  2062,  PeO  1675,  MgO  1-77,  Na,0  [«  161 
HsO  1'68  =  KX);  locality  Soath  Africa.  This  conflims  the  ordinary  belief  as  to  its  ckm 
relation  to  arfvedsonite  (q.  v.,  p.  9). 

See  also  AhrictchanUe,  p.  1. 

Cboooitb,  Min.,  p.  628.— Oiyst.,  v.  Kokacharof.  Min.  BnssL,  TiL,  97, 1877. 
Occurrence  in  Arizona,  SiUtman,  Am.  J.  So.,  IQ.,  zxii,  9CiB,  1981. 

CsoMSTBDnn,  Min.,  p.  608;  App.  II.,  p.  18.— Oryst,  Przibnany  etc,  v.  ZiphanmA, 
Ber.  Ak.  Wien,  Ixxi,  276,  1875.    In  parallel  position  with  pyrite  crystals,  id..  Lotas,  188Q. 

AnaL,  Przibram,  Ja/novtky,  J.  pr.  Ghem.,  IL,  xL,  878,  1875.  Cornwall,  FiM^  Fldl 
Mag.,  v.,  v.,  52,  1878. 

Cbtooonite,  App.  n.,  p.  18.— Original  material  examined  by  v.  Laaaulx  proved  to  coa- 
sist  principally  of  quartz  and  mica,  with  also  feldspar,  hornblende,  magnetite,  ganoet,  and 
prolMkbly  epidote  and  cyanite;  metallic  iron  was  not  identified.  The  compositioii  is  nev 
that  of  a  gneiss,  and  «.  Lcuaulx  concludes  that  the  supposed  cosmical  dust  of  J^ordemdn&i 
is  in  fact  terrestrial,  and  probably  came  from  the  gneiss  region  of  the  ooast  of  GveaoJani 
Min.  Petr.  Mitth.,  iii.,  521,  1881. 

Cbtoutb,  Min.,  p.  126;  App.  11.,  p.  14. — Greenland,  monoclinic  instead  of  tridiiiie, 
according  to  Krenner,  J.  Min.,  1877,  504. 
Artificial  alteration  products,  N6Umr,  ZS.  G.  Ges.,  zzziiL,  189,  1881. 

Oryptohallte^  A  fluo-silicate  of  ammonium  (NH4F,  SiFt),  whose  probable  HTJatoifft 
with  sal  ammoniac  in  a  Vesuvian  f umarole  is  suggested  by  SeaecM,  Att.  Accad.  Kapofi, 
vi.;  CJontr.  Min.,  ii.,  87,  1874. 

Cbtfioute,  Min.,  p.  629. — ^In  apatite  from  Arendal,  Fischer,  Z.  Eryst,  iv.,  87^  1880. 
See  also  Ehabdopham. 

Cbtftomokfhitb,  Min.,  p.  599;  App.  n.,  p.  14.— Belation  to  priceite,  12^,  Min.  Mae, 
i.,  257,  1877. 

Cbtstallites.- App.  n.,  p.  14. 

CuBAwiTE.— Min.,  p.  65;  App.  II.,  p.  14. 

CULSAGEEITB.— App.  II.,  p.  14  (80) 

CuFATrB.— Min.,  p.  188;  App.  IT.,  p.  14. 

CUPROAPATEPB.— App.  II.,  p.  14 

Ottprocalclte.  Raimondi,  Domeyko,  5th  Append.,  Min.  ChUi,  1878;  Min.  Pfooo,  p. 
185,  1878.  In  small  masses  and  in  bands  intimately  mixed  with  a  ferruginous  calcitei 
H.  =8.  G.  =  3-90.  Color  bright  vermilion  red.  Analysis  gave:  Cu,0  50*i5,  CaO  20 18, 
CO,  24-00,  H,0  8-20,  Fe^O,  0-60.  A1,0,  0-20,  MgO  0-97,  SiO,  0-80  =  9T8a  Pormuls 
deduced  (CuaO)200,  +  2CaC0»  +  H-0.  Soluble  in  hydrochloric  acid  with  effervescence; 
the  solution,  formed  out  of  contact  with  the  air,  has  a  strong  deoxidizing  power,  precipi- 
tating gold  from  solutions  of  gold  salts.    From  the  mines  oi:  Gania^  near  the  dty  of  ua^ 
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Peru.    [According  to  the  results  of  Daxnour  this  is  only  an  intimate  mixture  of  calcium 
carbonate  and  copper  oxide  (CutO),  Bull.  Soo.  Min.,  L,  ISO,  1878.] 

CnFBOMAGNEsrns.'App.  II.,  p.  14. 
CuPBOSCHEELiTR.— Min.,  p.  606;  App.  II.,  p.  14. 

CUPROTUNGSTITB.— App.  IL,  p.  14 
OUFBOYANADITB.— App.  H.,  p.  15, 

Oiupidine.  Seaecht,  Rend.  Aecad.  Napoll,  Oct.,  1876;  Z.  Kryst.,  L,  ^,  1877.  Ortho- 
rhombic.  In  spear-shaped  crystals,  formed  of  two  pyramids,  1  and  2-|,  with  also  1^  and  v-i, 
1  A  1  =  113"  8' and  77**  60' terminal,  and  146°  80' basal.  l-I  a  W  =  40**  88'.  b:h:d  = 
1-9876:1:07178.  CleaTaffe  in  one  direction  (basal ».  H.  =  6-6.  G.  =  2-858-2-860.  Color 
pale  rose  red.  Contains  SiO,,  CaO,  P,  and  CO,,  the  last  probablj;  from  incipient  altera- 
non;  composition  stated  to  be  perhaps  CagSid,  with  about  one-third  of  the  lime  replaced 
by  OeiFa,  but  analysis  not  given.  B,  B.  fusible  with  difficulty.  Readily  soluble  in  dilute 
acids.  From  VesuTius.  Named  in  allusion  to  the  spear-shaped  crystals,  [A  more 
complete  chemical  examination  is  to  be  desired.] 

vom  Bath  has  described  cmtals  of  a  mineral  which  resembled  cuspidine,  but  which 
oould  not  be  positively  identined  with  it  (Ber.  nied.  Ges.  Bonn,  Feb.  7,  1881).  He  has 
sinoe  shown  that  this  mineral  is  not  cuspidine.  He  has  also  made  a  more  exact  determina- 
tion of  the  form  of  the  original  cuspidine.  It  is  monocUnic  with  c  (vert)  :b  :  d  =  1*9628  : 
1  :  0*7247,  and  ff  =  90°  66'  41 '.  The  crystals  are  twins,  which  Scacohi  suggested  might  be 
the  case.    Ber.  nied.  Ges.  Bonn,  Nov.  7,  1881. 

Ctanttb,  Min.,  p.  876;  App.  II.,  p.  14.— The  hitherto  imperfectly  known  crjrstalline 
form  of  cyanite  has  been  fully  described  by  Bauer  (ZS.  G.  (W,  xxx.,  28;^,  1878;  xxxi., 
244,  1879;  xxxU.,  717,  1880);  and  vom  Bath  (Z.  Kiyst..  iii.,  187,  1878;  v.,  17,  1880).  See 
also  Maltard  (Bull.  See.  Min.,  ii.,  9,  1879). 

Made  artificially,  FrSmy  and  Feil,  C.  R.,  Ixxxv.,  1082,  1877. 

Pseudomorph  from  Pregratten,  Tyrol,  Bdhm,  Min.  Petr.  Mitth.,  iL,  622,  1879. 

AnaL,  North  Thompson  R.,  British  Columbia,  Hoffmann,  Qeoh  Canada,  1880. 

Ctmatolitb.— See  Spodumene,  p.  112. 

Oypmsite.  P.  F.  Betnsch,  Proc.  Roy.  Soc.,  xxxiiL,  119, 1881.  A  supposed  new  iron 
sulphate,  of  very  doubtful  character.  Occurs  in  large  quantities,  but  in  an  impure  condition, 
incrustinff  the  surface  of  a  hill  in  the  western  part  of  the  ishmd  of  Cyprus.  Soft,  chalk- 
like. Color  yellowish  ;  in  powder  intense  sulphur  yellow.  H.  =  2.  G.  =  1*7.  Slij^htly 
soluble  in  water,  soluble  in  boiling  HCl,  leaving  a  siliceous  residue.  An  approximate 
analysis  gave :  SO3  21  6,  Fe«Oi  ( AUOa  tr.)  61  6,  insol.  siliceous  substance  26,  H9O  (hygro- 
scopic^  2  =  100.  Contains  a  large  percentage  of  well  preserved  siliceous  shells  of  microscopic 
Kadiolaria. 

Cyb-toletb,  Min.,  p.  276. — ^A  mineral  regarded  as  related  to  cyrtolitc  by  NordenskHUd 
(Geol.  Fdr.  F6rh.,  ui.,  229,  1876),  has  the  following  characters:  In  tetragonal  crystals 
(1  and  i-i),  resembling  dodecahedrons.  Color  yellow  to  yellowish  brown.  Translucent 
H.  =6-6-6.  G.  =  8-29.  Analysis:  SiO,  27*66,  ZrOa  (with  a  little  AUG,)  41*78,  EraO,, 
Y,0,  8-49,  CeaO,  8-98,  CaO  6*06,  MeO  110,  HaO  12-07,  FeO  tr.  =  100-14.  Occurs  with 
feigusonite,  arrhenite,  xenotime,  at  Ytterby,  Sweden. 

Damoubite.— See  Mtea  Group,  p.  77. 


Danaite.— Sec  ArBenopyrite,  p.  10;  and  App.  II.,  p.  16. 
8 
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Dakalitb,  Min.,  p.  d(KS.— A  mineral  occurring  in  isometrie  octahedroiis  viih  — gaK-< 
and  quartz,  at  the  iron  mine,  Bartlett,  N.  H.,  is  referred  to  danalite  bj  Wadsvmik  ipr^: 
Bost  Soc.  Nat.  Hist.,  zx.,  284,  1879).  All  the  characters  so  &r  as  db^rred  agswd  v^ 
that  species,  and  the  result  of  Uie  blowpipe  examination  seems  to  set  the  mitdXT  ak- 
doubt. 


Dakburite,  Min.,  p.  299.~Fiom  Rugsell 
Dana  (Am.  J.  Sc.,  111., 


— .  wtxx  ^»»»«,  N.  Y.,  described  by  O.  J,  Brwi^.  i^  £.  5, 
,  111,  1880;  or  Z.  Kryst,  t.,  188).     The  crystals  bekns  tc^  i.- 


beloBs 

orthorbombic  system  (not  tridinic),  and  are  closelj  homosomorphoiis  with  topasrT  '  /  = 
\^r  6-3',  4-*  A  4-<  =  54"  58',  1-1  a  l-I  =  97**  7'.  Some  of  the  common  and  sn^pfer  tcni: 
U6  shown  in  the  adjoining  flgores.   Here  2  =  i-S,  n  =  v4,  d  =  l-i»  w  =  4-l»  r  =  »-2.  T^ 


i 


optic  axes  lie  hi  the  banal  plane,  the  bisectrix  normal  to  the  bnchypiiuuxiid  »  neestr 
and  is  acute  for  red  (2V«  =  87*  87\  but  obtuse  for  blue  (2V.  r=  90^^  56);  /5  =  1-634  - 
H.  =  7-7*25.  G.  =  2'98^-^'021.  Color  pale  wine  yellow,  honey  yellow  to  yellowiah  bst  vl 
Transparent.  Lustre  brilliant,  yitreous  to  greasy  (massiTe).  'Fractme  uxteTCB  to  sl.- 
oonohoidaL    An  analysis  by  Comstock  gave: 


\ 

1   t 

L 

h 

n 

\ 

s 

\ 

i  I 

II    I 

I* 

' 

SiO, 
(I)    48-28 


B,0, 
26*98 


CaO 
28-24 


AlaOs  (Fe,0,  tr.) 
0-47 


ign. 

0-63  =  99-50. 


Formula,  same  as  that  for  the  original  mineral  from  Danbury,  viz. :  CaB^SiaOe  =  ^''. 
48-78,  B,Os  28-46,  CaO  22-76  =  100.  Occurs  in  small  brilliant  crystals  imbedded  in  ca  . ' . 
also  in  larger  crystals  in  cayities  from  which  the  calcite  has  been  weathered  <xt,  i:. 
massiye.    Associated  minerals,  quartz,  calcite,  mica,  pyroxene,  titanite. 

The  optical  properties  of  the  danburite  from  Danbury,  Conn.,  have  been  examined  rj 
Bee  Cloizeaux  (BdlL  Soc.  Min.,  ilL,  105). 


Datoute,  Min.,  p.  880;  App.  H.,  p.  15.— Oryst-  Fossa  della  Castellina,  near  Pon^ta 
Italy,  Bombicci,  Mem.  Ace.  Bologna,  III.,  yiii.,  311, 1877  (Z.  Krrst.,  ii.,  oOSY.  Groih,  Xj.- 
Samml.  Strassburg,  p.  186, 1878.  Kuchelbad,  near  Prague,  Bohemia,  Yrba^  Z.  Kryst..  > . 
858,  1880;  Theiss,  Tyrol,  ib.,  y.,  425,  1881.  Niederkirchen,  Nahethal,  Lehmanf^l 
Kryst.,  y.,  529.  1881.     Andreasberg,  v.  Kokscharof,  Min.  Russl.,  viii.,  139,  1881. 

Thermal  and  optical  properties,  JBodewigy  Pogg.  Ann.,  dyiii.,  280, 1876.  Pyio-deetri 
properties,  Hankel,  Wied.  Ann.,  yi.,  57,  1879. 

AnaL,  Casarza,  Liguria,  laady  Boll.  Com.  Geol.,  1879,  680.  Knehelbad,  near  Pn^-. 
Bohemia,  Preia,  Z.  Kjyst.,  iy.,  860,  1880.  The  datolite  described  by  Smith  (App.  II  .:■ 
16),  as  occurring  with  garnet  and  yesuyianite,  was  from  San  Carlos,  Inyo  Co.,  Q^  iHaBk.^ 
not  from  Santa  Clara. 


Daubeketb.— App.  II.,  p.  16. 

Danhr^eUte.   J.  L.  Smith,  Am.  J.  Sc.,  HI.,  xii.,  109, 1878  ;  xyi.,  270,  187a  I 

Massiye  ;  somewhat  scaly,  structure  crystalline.  Cleayage  in  one  direction.  G.  =5<1 
Lustre  metallic,  brilliant  Color  black.  Streak  black.  Brittle.  Fracture  nneyeo.  >^^ 
magnetic.  Composition  (analogous  to  spinel  group)  FeS  +  Cr^Sa  =  FeS  30*45,  CTsSb  fS"^ 
=  100.    Analysis : 


S  Cr  Pe 

(1)       42-69  85-91  20-10    =      98-70, 

48-26  86-38  20-86    =    100. 


or. 


B.  B.  infusible,  loses  lustre  and  (B.  F.)  beoomee  magnetio*    Wit^  boEax  leaots  for  dov 
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mlmn.  Not  attacked  by  cold  nor  by  hot  hydrochloric  acid,  bat  completely  dissolved  in 
nitric  acid,  without  the  liberation  of  free  sulphur. 

Occurs  associated  with  troilite,  on  the  borders  of  troilite  nodules,  or  as  minute  veins 
running  across  them,  in  the  meteoric  irons,  from  Gohahuila,  Mexico.  Also  identified  in 
the  iron  of  Toluca,  Mexico,  of  Sevier,  Tenn.,  and  of  Cranboume,  Australia.  Named  after 
M.  Daubr6e,  of  Paris. 

The  name  schreibersite  was  given  by  Shepard  to  a  supposed  chromium  sesquisulphide, 
occurring  in  the  Bishopville  meteorite  (Am,  J,  Sc.,  II.,  ii.,  888, 1846;:  the  name  was  after- 
ynid  changed  by  Haidjnger  to  shepardite. 

Danbreite.    I.  Domeyko,  C.  R.,  Ixxxii.,  »23,  1876  ;  Min.  Chili,  p.  297,  1879. 

Amorphous  ;  structure  compact,  earthy,  in  part  fibrous.  H.  =  2-2*5.  G.  =  6'4-6'5. 
Ck)lor  yellowiBh  to  grayish  white.    Opaque. 

Composition— 4  (BiaO,)  +  Bi,Cl,  =  Bl,0,7616,  BiaCl.  28-84  =  100.   Analysis,  Domeyko 
(1.  c):  BiaO,  89-60.  CI  7-50,  H^O  8-84 (?),  Fe^O.  0*72,  or  Bi,0, 72-60,  Bi,CU  22-52,  H,0  8-84, 
Fe,0, 0-72  =  99-6r      ------         -     •-  --  .... 

but  on  continued  ] 

blue ;  in  very  1         , 

compact.    Soluble  in  hydrochloric  acid  in  the  cold  without  residue,  the  solution  having  a 

more  or  less  yellow  color. 

Occurs  at  the  Constancia  mine,  Cerro  de  Tazna,  Bolivia.  Named  after  M.  Daubr^e,  of 
Paris.  Danbreite  is  related  to  the  artificial  compounds  2(Bi30s)  +  BiaCl  and  6  (BiaOi) 
+  Bi.Cl«. 

Datvreudte.    De  Korvineh,  Bull.  Ac.  Boy.  Belff.,  IL,  xlvi.,  240,  1878. 

Orthorhombic  (on  optical  grounds).  Resembles  asbestos.  In  aggregates  of  slender 
transparent  acicular  crystals,  light  extinction  parallel  and  perpNendicular  to  longitudinal 
direction.  Cleavage  transverse  to  needles(?).  Color  white,  with  a  tinge  of  flesh  red. 
Analysis  of  materml  free  from  impurity,  except  quartz  : 

SiO.  A1,0,  MnO         MgO  H,0 

(J)       56-94  38-59  5-26  I'lO  419  Pe,0,  or  FeO  tr.  =  100 07. 

The  amount  of  quartz  was  determined  as  from  18  to  18  p.  c. ;  in  the  above  analysis  16*68 

§.  c. ;  and  the  remainder  corresponds  approximately  to  the  formula  H4  (Mn,  Mg)  [Alsls 
i«0,4,  which  requires:  SiO,  46*89,  AI96,  40*19,  MnO  6*93,  MgO  1*80,  H,0  4*69  =  100. 
B.  B.  infusible  ;  with  soda  a  manganese  reaction  ;  with  cobalt  solution  a  blue  color. 
Slightly  attacked  by  acids.  Occurs  m  quartz  veins  in  the  Ardennes  schists,  at  0ttr6,  Bel- 
gium.   Named  after  M.  Ch.  Davreux. 

Davtne,  Min.,  p.  828. — Relation  to  cancrinite  and  microsommite,  Bauffy  Z.  Eryst,  ii., 

478,  1878. 

DAWBOinTB,  App.  n.,  p.  16.— Optical  examination,  Des  CUnzeauXy  BuU.  Soc.  Min.,  1,  8, 
1878. 

Occurs  in  the  province  of  Siena,  Pian  Castagnaio,  Tuscany,  according  to  Chaper  (BuU.  Soc. 
Min.,  iv.,  155, 1881).  Found  in  thin  plates,  radiated,  and  formed  of  fine  fibres  in  a  quartz- 
ose  rock,  impregnated  with  dolomite,  in  part  argillaceous  ;  associated  with  calcite,  dolo- 
mite, pyrite,  fluorite,  and  cinnabar.  An  analysis  by  Friedel  (ib.,  iv.,  28)  afforded :  (|)  CO, 
29*09,  A1,0,  85*89,  Na,0  1913,  H,0  1200,  MgO  1*89,  CaO  0*42  ;  formula  Na, { Al,] CO., 
2H3O  or  8Na,C0,  +  AUCO.  +  2[Al3l  H«0o,  which  requires :  CO,  80*4  A1,0.  85*6,  NaaO 
21*6,  H,0  12*5  =  100. 

Recently  found  at  the  Montreal  reservoir,  Canada,  Harringtcn  (Can.  Nat,  x.,  1881). 
Analysis,  after  deducting  impurities  principally  calcite :  CO,  27*78,  A1,0,  86*1^  Na,0 
22*86,  H,0  18*24  =  100. 

DECHEznTE.— Min.,  p.  609  ;  App.  II.,  p.  16. 

DIL4V068ITE.— App.  II.,  p.  16. 
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Delessite,  Min.,  p.  497  ;  App.  n.,  p.  16.— Analyses  of  seyeral  ralated  mitwwAi,  Sool* 
land,  Eeddle,  Trans.  Soc.  Edinb.,  xzix.,  81,  1»79. 

A  blackish  green  chloritic  mineral,  filling  cayities  in  emptive  rocks  in  the  ThQiuun 
Wald,  gave  Pufahl  (G.  =  2-886): 

SiO,   TiO,  A1,0,  Fe«0.  PeO  MnO  MgO  CaO  K,0  Na,0  P,0.  SO,  CO,   H,0 

28-70  0*18    16-74  4*88  18*80  081  16*62  0*98  0*28  024  0*08  026  0*85  12  25  =  100-2L 

For  this  the  formula  is  calculated  Rt  [RilsSisO,,  +  7aq.  Weiss  proposes  the  name  sub- 
DELBSSiTE  for  varieties  of  delessite  which  show  but  Uttfe  Fe«0,,  and  much  FeO.  Z&.  6. 
Ges.,  xxxi,,  801,  1879. 

See  also  Diahaniiie,  p.  87;  BuUiie,  p.  60,  etc 

Delvauzitb,  Min.,  p.  588.— Ausstrich,  Bohemia,  oocurrenoe  and  composition,  Vaia  and 
Eelmhackery  J.  Min.,  1875,  817.  Visd,  Belgium.  Joriaaen  finds  0*80  Ass  O^  and  OlO 
y,Oft,  and  deduces  the  formula  rFe,]»P40,i,  I6H9O,  or  if  the  water  lost  tnr  desiocatiao  U 
ordinary  temperatures  is  includea,  the  same  with  llaq  additionaL  Mem.  &)c.  Greol.  Be^ 
vL,  88,  1879. 

Desmbachitb,  App.  n.,  p.  16.— See  BeudaniUe,  p.  16. 

Descloizite,  Min.,  p.  609;  App.  II.,  p.  16. — Orvst.  description,  probably  mooiodink. 
Yenus  mine,  Department  de  Minas,  and  other  localities  in  the  Sierra  ae  Cordoba,  AigentiBe 
Republic,  Websky,  Z.  Kryst.,  v.,  542,  1881  ^.  Ak.  Berlin,  1880,  672). 

Anal3rtea,  Cordoba:  1,  dark  brown  crystals,  Bammelsberg;  2,  D5ring : 

V,0.  As,0,  PbO    ZnO     FeO  MnO  CuO  H,0  CI 

1.  G.  =  6*080  (I)  22*74    ....56*48  16-60    ....    1*16  ....  2*84  024 =99*56. 

2.  (J)  21*41    0*27  56*20  1708    0*97   0*58  0*28  2*35  0*26  insol.  0*47  =  9»-88. 

In  light  brown  crystals  (G.  =  5*915)  Bammelsberffobtained  FbO  5485,  ZnO  20-9a  Hex 
analyses  lead  to  the  formula  R4V,0.,  H,0  or  R7V,0.  +  RH,0,  (Ber.  Ak.  Berlin,  1^ 
65'i;  and  ZS.  G.  G^.,  xzxii.,  709,  1880).  This  formula  is  analogous  to  that  of  libetboiite. 
the  form  of  which,  as  shown  by  Des  Cloizeaux,  is  also  near  that  of  descloizite.  On  the 
other  hand,  Rammelsberg  shows  that  the  analysis  of  Damour  (Min.,  p.  609)  after  Uw  de- 
duction of  the  soluble  portion  reduces  to  y,0,  24*80,  PbO  60*40,  ZnO  2-25,  FeO  1-48,  MnO 
5*87,  OuO  0-99,  H,0  2*48,  CI  0-85  =  98*57,  and  this  corresponds  to  R,V,Oe,  H,0,  wid 
R  =  (Mn,  Zn,  Fe,  Cu) :  Pb  =  1 : 2.  Rammelsberg  throws  some  doubt  over  the  ooirectDS 
of  Damour's  analysis. 

Probable  occurrence  of  descloizite  in  Arizona,  StUimanf  Am.  J.  Sc.,  in.,  zjdi,  SCI. 
1881. 

A  vuiadate,  related  to  descloizite,  has  been  called  brackebuschite  by  IXSiin^  (Bas- 
melsberg,  ZS.  G.  Ges.,  xxxii.,  711,  1880).    The  description  is  as  follows : 

Occurs  in  small  striated  prismatic  crystals.  Color  black.  An  analysis  gave  DSris^ 
after  the  deduction  of  436 p.  c.  insoluble  :  V,0.  25*82,  PjO.  018,  PbO  61 HK),  FeO  4«i, 
MnO  4*77,  ZnO  1*29,  CuO  0*42,  H,0  208  =  99*66.  Rammelsberg  deduces  the  fcffniOi 
R,  V,Oh  +  H,0,  with  Fe  :  Mn  :  Pb  =  1  : 1  :  4,  this  gives :  V,0»  25*45,  PbO  62-09,  Pt05*m. 
MnO  4*95,  H9O  2*50  =  100.  Occurs  with  descloizite  and  vanadlnite,  at  several  loaJltia 
in  the  State  of  Cordoba,  Argentine  Republic.  Named  for  Dr.  D.  Luis  Brackebuscfa,  of 
Buenos  Ayres.  [It  is  of  inter^  that  the  analysis  of  During  of  this  mineral,  and  that  of 
Damour  (as  recalculated  bv  Rammelsberg)  on  the  supposed  original  descloizite,  give  tcit 
nearly  identical  results  ;  tne  relation  of  me  two  minerals  is  still  uncertain.] 

Destinezite.  Farir  and  Jorisaen,  Bull.  Soc.  G^l.  Belg.,  vii.,  117,  1881.  Announced  as 
an  iron  phosphate,  near  delvauxite,  containing,  according  to  Jorissen,  PtO»,  As,0»,  VsO^. 
FeaOi,  AliOs,  CaO,  MgO  (tr.),  CuO  ^tr.).  Dissolves  in  hydrochloric  acid  leaving  a  sligfet 
residue  of  imparities.  Occurs  in  yellowish  white  nodular  masses  of  an  earthy  a»et  m 
the  surface,  but  duU  on  the  fracture.  From  the  ampelite  at  Aigenteau,  Belgiain.  Kamed 
after  M.  Destinez.    A  complete  description  is  promised. 

Dewalquitb.— App.  II.,  p.  16  (4). 
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SiO, 

Al.O, 

Fe,0, 

PeO 

MnO 

MgO 

CaO 

Na.O 

HaO 

88-24 

11-07 

2-26 

26-11 

0-41 

16-51 

1-11 

0-25 

0-91 

=  99-87. 

88-68 

10-84 

2-86 

24-83 

0-88 

16-52 

0-78 

0-83 

10-03 

=  99-69. 
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Diabantito.  Q.  W.  Sawea,  Am.  J.  Sc.,  III.,  ix.,  454^  1875.  Dubaotachbonntn,  Liebe^ 
Jahrb.  Min.,  1870  (Appendix  I.,  p.  4). 

Massive,  with  a  foliated  radiated  structure.  H.  =  1.  G.  =  2-79.  Color  dark  green. 
Stronglj  dichroic.  Analyses  by  Kawes  (1.  c),  on  separate  samples,  each  proved  by  the 
microscope  to  be  homogeneous  : 

2.  (i) 

These  analvBee  give  a  quantivalent  ratio  of  R : XEUl :  Si :  H  =  4  :  2  :  6  :  8,  or  that  of  a 
tinisilioate.  This  corresponds  to  the  formula  Risfl^lsSisOsa  +  9aq,  which  is  near  to  that 
of  pyrosclerite.  Occurs  filling  amygdaloidal  cavities  in  the  trap  of  the  Farmington  Hills, 
Ck>nn. 

The  above  mineral  is  similar  to  the  diabantachronnyn  of  Liebe,  in  mode  of  occurrence 
and  in  composition  ;  Hawes  suggests  the  name  diabantite  as  a  substitute  for  the  earlier 
name.  It  is  also  very  near  to  Wiik's  euralite  (A]^p.  I.,  p.  6).  These  and  several  other 
similar  miner^,  epichlorite,  hullite,  etc.,  may  fiurly  be  classed  with  delessite,  Min., 
p.  497. 

DiADOcmrs,  Min.,  p.  588.— AnaL,  Peychagnard,  Isdre,  Ca/moty  Bull.  Soc.  Min.,  iii.,  89, 
1880  ;  Vfidrin,  Belgium,  Bull  Soo.  Geol.  Be^.,  vii.,  114, 1881. 

DiALLAOE.— See  P^roxenej  p.  100. 

DiALOOiTB.— See  BTwdoehroaite,  p.  108. 

Diamond,  Min.,  p.  21;  App.  11.,  p.  16.— Oryst.,  Boss-Sadebeck,  Abh.  Akad.  Berlin, 
1876,  85  (Z.  Kryst..  u.,  98,  1877),  and  ZS.  G.  Ges.,  xxx.,  605,  1878.  mrschwcM,  Z. 
Kryst.,  i.,  212.  1877.  Orothy  Min.-Samml.  Strassburg,  p.  4,  1878.  BaumJuiuer,  Wied. 
Ann.,  L,  462,  1877.     Martin,  ZS.  G.  Ges.,  xxx.,  521,  1878. 

Striations  on  black  diamond  (carbonado),  due  to  friction,  Dauhrie,  0.  B.,  Izxxiv.,  1277, 
1877. 

Anomalous  optical  characters  explained,  Jcmnettaz,  Bull.  Soc.  Min.,  ii.,  124,  1879. 

Occurrence  in  South  Africa,  £1,  J,  Dunn,  Q.  J.  Geol.  Soc.,  xxiiii.,  879,  1877;  xxxviL, 
609,  1881;  Chapety  Bull.  Soc.  Min.,  ii.,  195,  1879;  Friedel,  ib.,  ii.,  197;  FoumU  and  lAvy, 
ii.,  216 ;  iii.,  189  ;  J,  A.  Roorda  Smit,  Arch.  Norland,  xv.,  61,  1880 ;  A.  Sj6gren,  GteoL 
F6r.  F5rh.,  vi ,  10,  1882.  In  South  America,  Gorceix,  Bull  Soc.  Min.,  iii.,  86, 1880  ;  and 
C.R.,  xciii.,  98.  1881. 

Made  artificially,  J,  B.  Harmayy  Proc.  Roy.  Soc.,  xxx.,  188,  450,  1880. 

BuPHORiTS.— App.  I.,  p.  4;  see  also  Freiedebenite,  p.  48. 

DiASFOSB.— Min.,  p.  168;  App.  IL,  p.  17. 

Diokinaonite.  G.  J,  Brush  and  E,  S,  Dana,  Am.  J.  Sc.,  m.,  xvi.,  114,  1878. 
Monoclinic ;  pseudo-rhombohedral.  Axes, b:h\d  =  0-6917 : 
0-5773  :l\fi  =  ^V  80'.  Observed  planes  (see  figure) :  0 {c\ 
i-\  \h\  i-i  (a\  1  (p),  2  (a)  -  8-i  (a?),  i  Ai  =  66**  86',  c Aa  =  US' 
80, c  A  a;  =  137'  80',  eAP  =  118**  52',  c  a  «  =  97*  58'.  Crys- 
tals rare,  tabular  in  habit,  with  triangular  striations  on  basal 
Elane ;  commonly  foliated  to  micaceous.  Massive ;  also  curved 
kmellar,  radiated  or  stellated.  Cleavage  :  basal  perfect. 
H.  =  3-5-4.  G.  =  8'888-8-343.  Lustre  vitreous,  on  cleav- 
age face  somewhat  pearly.  Color  olive  to  oil  green,  in  masses 
dark  grass  grjcn.  Streak  nearly  white.  Transparent  to 
translucent.  Fracture  uneven.  Brittle.  Planes  oi  light- 
vibration  parallel  (grass  green)  and  normal  (yellow-green)  to  edge  e/ain  basal  section. 

Composition  :  4R«P,08  +  8aq.  If  R  =  Mn  :  Fe  :  Ca  :  Na,  =  5  :  2t  :  3  :  1^,  percentage 
composition  :  P.O*  4005,  FeO  12-69,  MnO  25-04,  CaO  11-85,  Na.0  6-56,  H,0  881  =  1(». 
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FeO 

MnO 

CaO 

Li,0 

Na,0 

K,0 

H,0 

12-40 

26-10 

18-86 

0-08 

6-25 

0-89 

3-86  =  100«. 

11-90 

28-96 

[14-98] 

0-24 

4-78 

0-78 

8-88  =  100-00. 
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Analyses  :  1,  2,  by  S.  L.  Penfield  ;  1,  after  deduction  of  impurities,  viz.,  8'80  p.  c.  qiurt^ 
and  6-89  p.  c.  eosphorite  ;  2,  after  deducting  1*89  p.  c.  quartz,  6-89  p.  c  eosphoriteu 

P.O. 

1.  39-86 

2.  89-58 

In  the  closed  tube  gives  water,  the  first  portions  of  which  are  neutral,  bat  the  lasl 
portions  react  faintly  acid;  the  residue  is  magnetic.  Fuses  in  the  naked  lamp-flame,  and 
B.  B.  in  the  foroeps  colors  the  flame  at  first  ^reen  then  greenish  yellow;  reacts  for  im 
and  manganese  with  the  fiuxes.    Soluble  in  acid. 

Occurs  at  Branchville,  Fairfield  Co.,  Conn.,  intimately  associated  with  eosphorite,  tr^ 
loidite,  and  other  species  in  nests  in  a  vein  of  albitic  granite.  Often  dis^minated  is 
minute  plates  through  massive  eosphorite,  eiving  it  a  green  oolor  ;  similarly  imbedded 
in  Uthiophilite.    Named  after  Rev.  Wm.  Dickinson,  formerly  of  Bedding. 

Dietrlchita.  F.  Sehrdchinger,  Verb.  G.  Reichs.,  1878, 189.  Anrtmt,  Z.  Kiyst.,  vL,93, 
1881.  In  fine  fibrous,  tufted  forms,  as  an  efflorescence  or  incrusting.  Monodinic  (  ?)*  AbeudL 
H.  =  2.  Lustre  silky.  Oolor  dirty  white  to  brownish  yellow.  Easily  solnme  in  water; 
taste  like  vitriol.  B.  B.  fusible.  Composition  (Zn,Fe,Mn)  SO4  +  AlsS,Oi«  +  a2aq.  AjoMtj- 
sis  by  Dietrich: 


SO. 

AUO, 

ZnO 

FeO 

MnO 

MgO 
0-88 

H,0 

85-94 

10-92 

8-70 

811 

1-74 

44-88  =  100-18. 

A  recent  formation  (within  14  vears)  in  an  abandoned  working  at  FelsObanya,  Traosjl- 
yania.    [Belongs  with  the  related  alums,  mendozite,  bosjemanit^  halotridiite,  etc] 

BiopsiDE.— See  Pyroxene,  p.  100. 

DiMOBFHiTE.— Min.,  p.  28;  App.  IL,  p.  17. 

D10FTA8K,  Min.,  p.  401;  App.  II.,  p.  17.— Cteyst,  t;.  Kokeeharof,  Min*  Roasl.,  vi.,  28i 
1875;  vii.,  218,  18';8.  Chili,  vom  Raihy  Z.  Kryst.,  v.,  257,  1880;  Bauer^  ZS.  6.  Ge& 
xxxil,  714,  1880.  [Bauer  states  that  the  reported  occurrence  of  dioptase  in  Naasau  is  & 
mistake,  see  Syst  Min.,  p.  402;  Text-Book,  p.  279.] 

DOLBEOPHAinTE.— App.  11.,  p.  17. 

DoLOiOTE,  Min.,  p.  68;  App.  11.,  p.  17.— Orjrst-,  Bex,  Switzerland,  v.  KoJkeeharof,  IIie- 
RussL.  vii.,  1,  1875;  Bull.  Ac.  St.  Pet.,  xxi.,  47,  1875.  Binnenthal,  etc,  Groth,  Mia.- 
SammL  Strassburg,  p.  127,  1878. 

Relation  to  the  other  rhombohedral  carbonates  discussed,  Tachermdk,  Min.  Petr.  MttL, 
iv.,  99, 1881. 

Anal.,  Bleiberg,  Carinthia,  von  Zepha/rovich,  Z.  £[ryst.,  iii.,  100.  AnaL  of  Tar.  mieime 
(by  John),  from  Zepce,  Bosnia,  F,  v.  HcMer.  Verb.  G.  Reichs.,  1879,  121. 

Origin  of  dolomite  discussed,  Doelter  and  EbemeSf  Jahrb.  G.  Reichs.,  zxt.,  293,  1673; 
Bbppe-Seyler,  ZS.  G.  Ges.,  xxviL,  495,  1875. 

DoMKTKiTE.— Min.,  p.  86;  App.  n.,  p.  17. 

DoPFLERiTE,  Min.,  p.  749. — A  black  gelatinous  hydrocarbon,  rehited  to  dopplaite»  is 
described  by  T.  Cooper  (£ng.  Min.  Joum.,  Au^.  18,  1881),  as  found  in  a  stratum  of  isoci 
below  a  peat  bed  at  Scranton,  Penn.  More  particularly  described  by  ff.  C,  Lewis  •  Am.  PhiL 
Soc.  Philad.,  Dec.  2,  1881).  When  first  found  it  was  jelly-like  in  consist^ncv,  but  cai 
exposure  to  the  air  it  becomes  tougher  and  is  elastic,  somewhat  like  india-ruober,  and 
finally  when  quite  dry  it  is  brittle  and  nearly  as  hard  as  coal.  Only  partially  dissolved  in 
hot  alcohol,  but  completely  in  caustic  potash.  When  dry  bums  with  a  yellow  flame. 
Analysis  by  J.  M.  Stinson,  of  material  dried  at  100°  C.,^ve:  C  28-99,  H  5-17,  N  2-46, 
O  56*98,  ash  6-40  =  100;  for  which  the  empirical  formula  CioHssOie  is  calculated.    Levis 


Digitized  by 


Google 


APPBRDEC  m.  89 

Baggests  that  the  Tarions  allied  jelly-like  hydrocarbons  may  be  gionped  together  under  the 
name  phttocolutb  {gwroy,  xoAAa,  ot plant  jeUy),  bat  the  new  name  is  hardly  needed* 

DUDLETITB.— App.  II.,  p.  18. 

DuFBBNiTB,  Min«,  588;  App.  IL,  p.  18.— AnaL.  Dept.  of  Freirina,  Ataoama,  Domeybo, 
Min.  Chili,  8d  ed.,  p.  161,  1879.  From  the  Rothl&ufchen  mine,  near  Waldgirmes  (krau- 
rite),  Strmg,  J,  Min.,  1881,  i.,  110. 

In  radiated  coarsely  fibrons  masses  of  a  dark  greenish-brown  color,  forming  an  irreffolar 
bed  of  aboat  10  inches  in  depth,  underlying  limonite,  in  Rockbridge  Co.,  Va. ;  anal,  oy  J. 
L.  Campbell:  P9O.  31-76,  FeaO,  5085,  AlaOa  0-21,  FeO  614,  MnO  0-40,  CaO  1-13,  MgO 
0*76,  ir,0  8-58,  insol.  0*12  =  99*80.  Am.  J.  Sc.,  III.,  xzii.,  65,  1881.  The  same  occur- 
rence was  earlier  analyzed  by  Mosaic  (Ch«  News,  ilii.,  24,  181,  1880),  and  with  almost 
identical  results. 

DuFBENOTSiTB.— Min.,  p.  92;  App.  II.,  p.  18. 

Domortierlte.    Oonnard,  Bull.  Soc.  Min.,  iv.,  2, 1881;  Bmirand,  ib.,  iiL,  171;  andir., 
9;  Bamm^Tf  ib..  It.,  6. 
Orthorhombic  (on  optical  grounds).    Occurs  in  minute  prismatic  crystals,  always  twins, 

{>rismatic  angle  infenred  to  be  about  120''.  Biaxial,  nesatiye  bisectrix  parallel  to  the 
onsitudinal  direction  of  the  crystals,  axial  angle  small,  dispersion  p  <  y.  Remarkably 
dichroic;  colorless  when  the  crystals  are  parallel,  and  deep  cobalt  blue  when  perpendicular 
to  the  ^lane  of  polarization.  The  phenomenon  of  Aouppes  obsenred  in  fragments  of  '01 
mm.  thickness,  even  more  strikingly  than  in  (uidalnsite  (Bertrand).  G.  =  8*W  (see  below). 
Color  light  blue.    Analysis,  Damour: 

SiO,  A1,0.  Fe,0.  MgO  ign 

29*85  66*02  1*01  0*45  2*25  =  99*58. 

Calculated  formula  [AlO^SisO, «,  which  requires :  SiOt  80*40,  AlaOt  69*60.  [The  material 
analyzed  was  obtaineaby  attacking  the  gramte  in  which  it  occurred  with  a  mixture  of  HF 
and  HsS04.  This  mineral  was  then  separated  from  the  quartz  and  other  substances  unde- 
composed  by  the  Thoulet  liquid.  Necessariljr,  therefore,  more  or  less  doubt  surrounds  the 
chemical  composition;  the  loss  by  ignition  is  also  neglected  in  the  formula.]  Damour 
thinks  the  blue  color  may  be  due  to  blue  oxide  of  titanium.  B.  B.  infusible,  loses  color  on 
strong  ifi^tion;  with  cobalt  solution  a  beautiful  blue,  characteristic  of  aluminum.  With 
salt  01  phosphorus  gives  a  slightly  bluish  opaline  bead. 

Found  in  fibrous  forms  im^ded  in  feldspar  in  blocks  of  gneiss  at  Chaponost,  near  Lyons, 
France,  original  locality  probably  Beaunan,  Named  for  the  palawntologist  M.  Eugtoe 
Dumortier. 

Bnporthite,  J,  M.  CoUins,  Min.  Mag;.,  L,  226,  1877. 

In  fibrous  masses  occupying  fissures  in  serpentine.  H.  =2.  G.  =  2*78.  Lustre  silky. 
Color  greenish  to  brownisli  gray.  Flexible  m  thin  fibres  like  asbestos.  Analysb  gave: 
SiO,  49*21,  AlaOa  27*26,  FeO  6*20,  MgO  11*14,  CaO  0*89,  Na,0  0*49,  H,0  8*90,  do.  hygro- 
scopic 0*63  =  99*27.  About  half  the  water  goes  off  only  at  an  elevated  temperature.  A 
relation  to  neolite  (Min.,  p.  406),  is  suggested.  From  Duporth,  near  St  Austell,  Cornwall. 
[Needs  further  examination.] 

DmuvflTFE,  App.  I.,  p.  4. — Des  Cloizeaux  has  investigated  the  crystalline  form  and 
optical  properties  (Ann.  Ch.  Phys.,  V.,  iv.,  401,  1876).  An  analysis  by  Q.  W.  Hawes 
(Brush,  Am.  J.  Sc.,  HI.,  xi.,  464,  1876),  of  small  dark-colored  crystals  (G.  =  4*07,  other 
ught-cobred  crystals  gave  G.  =8*987),  afforded: 

AsiO.      AlsO.      Fe»Oi   Mn,Oa     Na«0      Li,0         F 

53-11       17*19       9*28       2*08       1806       0-65       7-67»  =  102-99,  deduct  8*28  0 cor- 

[responding  to  F  =   99*76. 
*  A  second  determination  gave  F  a  7*48. 
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This  giTosthe  atomio  xatio  B:  [R,]  :  A8  =  2  : 1  :2;  the  ntio  of  0  :  F  =  4-7  : 1.    The 

formula  may  be  written  lU  [R,]  Asa  (0,  F,).  or  nearly  [R,J  As«Os  +  2RF;  which  is  analo- 
gous, as  remarked  by  Brush  (1.  c.)»  to  amblygonite,  to  which,  however,  in  form  and  optical 
characters  it  has  apparently  no  relation  (Des  CI.). 

Durangite  is  described  by  H.  G.  Hanks  (Am.  J.  Sc.,  III.,  xii.,  274,  1876),  as  oocaTring 
at  the  Barranca  tin  mine,  eighteen  miles  north-east  of  Coneto,  State  of  Dora^^o,  and  about 
ninety  miles  north-east  of  the  city  of  Durango.  The  mineral  is  found  not  with  the  stream 
tin,  but  in  a  vein  four  to  six  inches  in  thickness;  the  crystals  are  sometimes  attached  to  the 
walls  of  the  vein  (here  the  larse,  light,  orange-colored  variety,  App.  I.,  p.  4),  sometimes 
with  cassiterite  in  the  white  piflvennent  matter  which  fills  the  vems  (small,  dark-ocdoied 
variety,  see  above).  The  largest  crystal  found  was  19  mm.  long,  11  mm.  thick,  and 
weighed  8*022  grams. 

Dflrfeldtite.    Ba%m<mdi,  Min^raux  du  Perou,  p.  125,  1878. 

In  masses  with  indistinct  fibrous  structure,  also  in  fine  needles.  H.  =  2*5.  6.  =  5^ 
Color  light  gray.  Lustre  metallic.  Associated  with  quartz  as  gangue.  After  dediictiQ& 
of  impurities  (81*81  p.  c.  gangue),  the  composition  is: 

S  Sb  Pb  Ag       du         Fe  Mn 

24-15        80*52        25*81        7-iJ4        1*86        2*24        8*06  =  100. 

For  this  the  formula  8RS  +  SbsSs  is  deduced.  B.  B.  on  charcoal  gives  off  antxmonki 
fumes,  gives  a  lead  coating,  and  leaves  a  globule  rich  in  silver.  With  borax  reacts  for 
manganese.  From  the  Irismachay  mine,  Anquimarca,  province  Gajatambo,  Peru.  Named 
after  M.  R.  Dtlrfeldt.  [This  mineral  is  very  near  stylotypite,  but  differs  in  containing 
lead  instead  of  copper.    An  analysis  of  the  pure  mineral  ia  to  be  desired.] 

Dmrite.  DdUer,  Verb.  G.  Reichs.,  1874,  145.  A  resin  from  the  lignite  of  Dnx 
Bohemia.  Opaque.  Color  dark  brown.  G.  =  1*183.  Melts  at  246^  Fischer  obtaiofd 
besides  2*72  water  and  1*94  ash:  C  78*25,  H  8*14,  0  18*19,  S  0*42  =  100.  Near  walchorite. 
Min.,  p.  741. 

DjnMmalyte.    A.  Knop,  Z.  Eryst,  L,  284, 1877.    Pebofskitb  of  former  writers. 
Isometric ;  in  cubes.    Cleavage  cubic.    G.  =  4*18.    Color  black.    Analyses:  1,  2«  Soieci 
(Ann.  Chem.  Pharm.,  civ.,  871, 1856) ;  8,  Knop;  4,  same  as  8  after  deduction  of  imporities: 


TiO, 

CbaO» 

FeO 

MnO 

CeO 

CaO  Na,0 

1.  58*95 

6*23 

.... 

85*69    ....  =  100*87. 

2.  59-30 

5*99 

.... 

.... 

85*94    ....=101*28. 

8.  40-57 

22-73 

5-70 

0*42 

5*58 

19*36    8*50  SiOa  2*81,  MgO,  K.O,  Al.O,  F,tr.  =  100*17. 

4  41*47 

23-23 

5-81 

0*43 

5*72 

19*77    8*57=100. 

The  atomic  ratio  for  R  :  Cb  :  Ti :  0  =  7  :  2  :  6 :  24,  corresponding  approximately  to 
the  formula  RCb^Oe  +  dRTiOs.  Found  in  the  granular  limestone  of  Yogtsboi^g,  Kauen- 
tuhlgebirge,  Baden.  The  mineral  has  previously  been  called  perofskite,  but  is  in  fKt 
closely  related  to  pyrochlore  (Min.,  p.  5l2),  and  koppite  (App.  II.,  p.  82.  Named,  in  alht- 
sion  to  the  difficulty  of  the  analysis,  from  Sv^avdXvroi,  hard  to  undo. 

DTSCRASiTE.^Min.,  p.  85;  App.  I.,  p.  6. 

Dtsodile,  Min.,  p.  746.— AnaL,  Church,  Ch.  News,  xxxiv.,  155, 1876. 

Bffgojdie.    Sehrauf,  Z.  Kryst.,  iii.,  a52,  1879. 

Tnclinic.  In  minute  (i  to  I  mm.)  crystals  resembling  common  forms  of  barite  (Min..  p. 
616,  figs.  505  E,  F),  hence  orthorhombic  in  habit.  Clos^y  related  in  an^le  tohopeite(Min., 
p.  544,  see  also  this  Appendix,  p.  69).  H.  =  4-5.  Color  light  grayish  brown.  Stieak 
white.  Lustre  sub-adamantine.  Translucent  to  transparent.  B.  B.  infusible,  becomes  my 
and  opaque.  On  charcoal  with  soda  a  cadmium  coating  (no  zinc  observed).  With  salt  of 
phospnorus  a  colorless  bead  enclosing  a  skeleton  of  silica.  Insoluble  in  HCl  or  HKO». 
tt^rded  as  essentiallv  a  silicate  of  cadmium. 

Occurs  on  and  implanted  in  crystallized  calamine,  which  in  turn  fills  cavities  in  smith- 
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sonite;  the  last  mineral  is  massiTe,  coarse  granular,  and  of  a  light  brown  color,  and  mixed 
more  or  leas  with  red  clay.  The  eggonite  is  bo  called  from  eyyoro^t  grcmdson,  as  beinff  the 
third  generation  in  the  series  of  zinc-cadmium  compounds.  From  Altenberg.  [Nideds 
furtbar  examination.] 

Ehlete. — Sec  Fssudamalachite,  p.  97. 

Bisenfanicit.— See  Brueite,  p.  18. 

Zncdemite.   Nordenak%6ld,  GeoL  FOr.  FOrh.,  ill,  879,  1877. 

Tetragonal  (?).  Massive,  coarsely  granular  :  also  as  a  crystalline  incrustation.  Gleay- 
age :  basal,  nearly  perfect.  Optically  uniaxial.  H.  =  2-5-8.  G.  =  7*14.  Lustre  on 
ckavage  plane  vitreous,  on  fracture  surfaces  greasy.  Color  bright  yellow  to  green.  Trans- 
lucent in  thin  splinters.  Brittle.  Composition:  rhtAstOt  +  2PbCU  =  AsaO,  1059,  PbO 
69-67,  CI  7-58,  Pb  33-16  =  100.    Analysis  (1.  c): 

As,0,  PbO  CI  Pb 

10-60  58-25  8-00  28-89    =    100*24. 

Fuses  easily  to  a  yellow  mass,  with  the  loss  of  lead  chloride  as  a  white  sublimate;  gives 
a  lead  coating  on  charcoal.    Soluble  readily  in  nitric  or  warm  hydrochloric  acid. 

Found  at  Langban,  Wermland,  Sweden,  in  small  granular^masses,  imbedded  in  a  yellow 
manganesian  calcitc;  also  as  an  incrustation.    Named  from  endTfjuoi,  unuatud, 

A  mineral  of  similar  appcarauce,  also  a  compound  of  arsenic,  lead,  and  chlorine,  having 
the  same  pyrognostic  characters,  occurs  at  L&ngban,  as  small  lemon  yellow  grains  in  cal- 
cite.  Held  to  oe  oi-thorhombic  on  basis  of  crystalline  form  and  optical  character.  Oa1  = 
114**  86',  1  A  1  -  101"  '28;  but  as  Groth  shows  (Z.  Kryst.,  ii.,  807),  these  angles  give  a  ratio 
1  :  -967  for  the  lateral  axes,  so  that  it  may  be  identical  with  ekdemite,  and  not  as  Norden- 
sMCld  suggests,  a  dimorphous  form. 

EiiJsoLrrE. — See  Nephdite,   p.  84;  and  App.  II.,  p.  18. 

XUeonorite.— See  Beraunite,  p.  13. 

Blroquite.  C,  U,  Shepard,  Min.  Contr.,  1877. — An  apple  green  to  gray,  massive  sub- 
stance ;  translucent  to  nearly  opaque.  H.  =  6.  G.  =  2-86-2-40.  Composition  :  SiOa  16-4, 
AlaO,  16-4,  Pe,03 13-8,  HaO  21*8  fPaOft  82-00  by  difference]  =  100.  Regarded  as  a  hydro- 
silicate  of  Al^Os  and  Fe  .O3,  mixed  with  opaline  silica  and  a  supposed  chromium  phosphate, 
to  which  'Hhe  green  color  was  found  to  be  due.''  To  the  chromium  phosphate  the  name 
FHOSPHOCHBOHiTE  is  givcu  [sec  App.  I.,  p.  9].  From  the  Island  of  Elroaue,  Caribbean 
Sea.  [The  description  of  the  mixture  is  so  incomplete  that  the  existence  of  the  supposed 
species  cannot  be  regarded  as  proved.] 

EMBOLTrE,  Min.,  p.  115;  App.  II.,  p.  18. — ^A  mineral  from  the  silver  mines  in  the 
Troitzker  Bezirk,  Orenburg,  gave  W,  yon  Beck  (J.  Min.,  1876,  165) :  Br  28-44,  CI  8-21,  Ag 


63-85  =  100,  or  AgBr  66-88,  AgCl  88-17  =  100,  which  corresponds  to  8AgBr  +  2AgCL 
occurs  in  minute  octahedral  crystals,  and  in  thin  crusts. 

EMBttALD.— See  Beryl,  p,  13. 

Emplbcttte,  Min.,  p.  86;  App.  II.,  p.  18.— Anal.,  Aamdal.  Thelemarken,  Norway,  Daw, 
Ch.  News,  xl.,  225, 1879. 

Enarotte,  Min.,  p.  107;  Ajjp.  II.,  p.  18.— Oryst.,  MatzenkOpfl,  near  Brixlegg,  Tyrol. 
von  Zepharovichj  Z.  Ejyst.,  iii.,  600,  1879.  In  compound  crystals,  twins  and  star-shapea 
threelings,  twinning  plane  i-?,  Argentine  Republic,  vom  BcUh,  Z.  Kryst.,  iv.,  426.  Also 
fromMancayan,  Luzon,  twins,  etc.,  ZetUer  (lUein),  J.  Min.,  1880,  i.,  159  (ref.). 

AnaL,  quoted  by  Brackebusch,  Min.  Repub.  Arp;entina,  49.  1879. 

Occurrence  in  Mexico,  BurkharU  Naturaleza,  iii.,  836,  1875. 

See  also  Clarite,  p.  27,  FamaHniie,  p.  45. 
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EmnrATiTB,  MiiL,  ^  206;  App.  11.,  p.  18.--Oi7Bt^  KiOmsted,  near  Bamk,  !laiitv.  m 

enormouB  crystals,  with  amdyses,  Brdgger  and  v&m  Rath,  Z.  Kryst.,  L,  18, 1877.  Gnitr:^. 
berg,  near  Liegnitz,  Silesia,   cryst.  and  optical  exam.,  v.  Laacmlx,  J.  Min,  18;^  C:^ 
Snarum,  pseudomorphous  crystals,  8elwmann,  Z.  Kryst,  iiL,  81,  1878L 
Anal^  Georgia,  Kdnig,  Proc.  Acad.  Nat  Sc.  Philad.,  1877,  198. 

Bnysite,  CoUina,  Min.  Mag.,  i.,  14,  1876;  C.  Le  Neve  Foster,  ibid.,  p.  9. 

Forms  a  bluish  green  staliigmitic  crust.   H.  =  2-2-5.    Q,  —  1*59.     Ananahs  rx^~ 
80,  8-12,  A1,0«  29-86,  CuO  16*91,  CaO  1-35,  SiO,  8-40,  COs  1-05,  H,0  (over  H^4afirr  : 
days)  14-04,  at  150"  C.  18-21,  at  a  red  heat  7-17,  FegO,,  CI,  Na,0  tr.  =  lOOia    Cocir«.- 
analyses  by  Flight  (J.  Ch.  Soo..  Jan.,  1871)  and  Pisani  (Phil.  Ma^.,  Ap..  1868). 

Found  at  St.  Agnes,  Ck>mwail,  in  one  of  the  caves  at  the  old  quay.  Named  after  J.  "^ 
Enys,  F.  G.  S.  [A  most  improbable  compound.  Groth  shows  that  it  is  to  be  regudetJ  « 
merely  a  mechanical  mixture  (Z.  Kryst,  l,  75).] 

E06ITB.— App.  I.,  p.  6. 

E<Niphoxlte.-See  ChMrenUe,  p.  94. 

EnSOULAKOEBITE. — ^App.  I.,  p.  5. 


Epidote,  Min.,  p.  281;  App.  n.,  p.  18.— Oryrt.,  v.  Kokseharof,  IGn.  RossL^Ti.,  iT 
1874.  Heponselka,  Finland,  miifc,  CEfv.  Finsk.  Vet  Soc.,  xix.,  69.  1875-7.  Optical  €si^ 
FouqiU-Livy,  Ann.  Min.,  VII.,  xii.,  484, 1877,  Choth,  Min.SunmL,  Stimasbing,  p  :^' 
1878.  Cryst  monograph,  description  of  crystals  from  many  localities,  with  a  l^ge  £r:y 
ber  of  new  forms,  ana  a  catalogue  of  all  occurring  planes.  Bucking,  Z.  Kryst,  iL,  r:r. 
1878.  Cryst.  monograph,  giving  many  measurements,  and  the  constants  deduced  rr  i 
them,  N,  ivn  Kokecharof,  Jr.,  St  Petersburg,  1879  (Min  RussL,  viii.,  43,  1881). 

Photometric  measurements  of  light  absorption,  Pulfrich,  Z.  Kryst,  vi.,  157,  1881. 

Anal.,  AUochetthal,  Tyrol,  Ddlt^,  Min.  Mitth.,  1875,  176.  Syra,  lAid^^e,  ZS.  G.  i?^ 
xxviii.,  262,  1876.  Quenast,  Belgium,  Benard,  Bull.  Ac.  Belg.  IL,  L,  170,  1880-  As  j 
Co.,  Va.,  Lippit,  Ch.  News,  xliii.,  208, 1881.  Analyses  of  varieties  occnrTing  crv?t&L-'> 
together  in  p^allel  position,  ZSptau,  Silesia,  Bauer,  J.  Min.,  1880,  iL,  78.  Analyse^  ll. 
discussion  of  composition  of  the  species  of  the  epidote  group,  Lcuipeyres,  ZL  Kiyst..  ± 
525,  1879.  The  doubts  suggested  by  Laspeyres  in  regard  to  the  correctness  of  tlie  acxv;'  -: 
formula  H3Ca4[AU]iSi8096  are  answered  bv  Tacheirmak  and  tiipdcz,  Ber.  Ak.  Wien,  Ixixl. 
141,  1880,  and  still  further  by  Ludwig,  Min.  Petr.  Mitth.,  iv.,  158,  1881. 

Epioenite.— App.  I.,  p.  6. 

Efiphaitite.— App.  I.,  p.  6. 

EpiSTiLBTrB,  Min.,  p.  44B;  App.  11.,  p.  19.^2>m  Cloizeaux  finds  epistilbite  to  be  men: > 
clinic  iu  optical  characters  (Bull.  Soc.  Min.,  ii.,  161, 1879).  A  similar  result  is  icacbed  h 
Tenne  (J.  Min.,  1879,  840;  1880,  i.,  43)  ,who  discusses  fully  the  crystalline  form.  Heiis' 
quotes  an  analysis  by  Jannasch,  SiO,  58-55,  AI.0, 17-15,  CaO  8*99,  H,0  15*41  =  KX^li 
which  corresponds  nearly  to  the  accepted  formula  Ca[Als]  Si«Oie  +  5aq. 

Found  by  Seligmann  with  heulandite,  stilbite,  etc.,  at  Viesch,  Canton  Wallis,  Swits?- 
land,  Tenne,  J.  Min.,  1880,  i.,  285. 

Tenne  has  examined  the  pabastilbitb  of  von  Waltersbausen,  and  refers  it  with  lirJf 
question  to  epistilbite,  J.  Min.,  1881,  iz.,  195. 

lAdecke  finds  that  reissite  (App.  I.,  p.  14)  is  nearly  identical  in  form  with  episM3K*' 
(monoclinic),  so  that  it  should  probablv  be  united  to  that  species;  it  differs  only  m  b&rd- 
ness,  and  in  that  it  is  said  to  contain  alkalies,  J.  Min.,  1880,  ii.,  200;  1881,  L,  1& 

Epsoiote,  Min.,  p.  643.— Argentine  Bepub.,  analyses  quoted  by  Braekeh%imsh,  liGn.  i^ 
gentin.,  73, 1879. 

A  massive  variety  is  called  beichasdtite  by  Krause  (Arch.  Pharm.,  III.,  t.,  43S,  v^ 
vi.,  41,  in  Z.  Gcs.  Nat,  II.,  x.,  554)— [the  new  name,  however,  is  most  mmeecflvrw 
Crystalline,  granular  or  foliated.    Qeavage  easy.    O.  =  l-e-l*?.    Ttansp^rnnt  lo  tatt 
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lucent.    Fracture  conchoidaL    The  analyses  agree  closely  with  the  formula  MgS04  + 
7aq,  via.: 

SO.  MgO  HaO 

1.  Stassfurt  (})  89-23  9§3  51-17    =    100-22. 

2.  LeopoldshaU  89*81  9*77  61-20    =    100-28. 

Oconrs  forming  thin  layers  associated  with  camallite,  at  Stassfurt  and  LeopoldshalL 

Bbdmannite.— EngstrOm  (Inaug.  Diss.  Upsala,  1877,  abstr.  in  Z.  Kryst.  iii.,  199,  1878) 
has  analyzed  a  mineral  from  the  StockO,  Norway,  which  he  regards  as  probably  the  same 
as  that  named  erdmannite  bv  Esmark  (Min.,  p.  414,  see  Berlin,  Pogg.  Auu.,  Ixxxviii.,  162), 
and  also  identical  with  that  analyzed  by  Michaelson  and  Nobel  (Michaelsonite,  Min.,  p. 
289).  He  obtained :  SiO,  25-15,  3,0,  818,  ZrOa  2  14,  ThO,  9-93,  FeaO,  8-01,  Ce,0, 900, 
Di,(Laa)0,  8*66,  Y9O,  1-64,  Er^Oa  0-60,  FeO  316,  CaO  18  78,  BeO  316,  Na^O  102,  K,0 
0-42,  H,0  6-26  =  100.  The  author  writes  the  formula  BsSiO*  +  BeaSiOs  +  3aq,  and  sug- 
gests a  relation  to  datolite. 

Another  mineral  related  to  erdmannite,  analyzed  by  Bamour  (Ann.  Oh.  Phys.,  V.,  xiL, 
411, 1877)  gave  results  varying  somewhat  widely  from  the  above  analysis;  he  found  12*10 
p.  c.  H,0  (see  EamUite,  p.  69). 

Brllite.  H.  C.  Lewis,  Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  292.  Iklinute  acicular  crystals, 
looking  like  tufts  of  white  wool,  observed  in  a  cavity  in  quartz  from  Herkimer  Oo.,  N.  Y. ; 
chemical  nature  unknown.  The  cavity  also  contained  a  liquid  of  undetermined  character. 
[A  substance  of  unknown  characters,  not  even  proved  to  be  new,  does  not  deserve  a  name 
— ^the  practice  of  provisionally  attaching  names  in  such  cases  is  to  be  condemned.] 

Zhioohalcite.    Oopper  chloride  from  Vesuvius  (1870),  by  Scaeehi  (BulL  Soc.  Min.,  i., 

Ebsbtite.— Min.,  p.  861;  App.  II.,  p.  19. 

Ertthkite.— Min.,  p.  668;  App.  IL,  p.  19. 

Estthbosidebite,  App.  n.,  p.  19.— Vesuvius,  Seaeehi,  Oontrib.  Min.,  II.,  p.  42,  1874. 
DouGLASiTE,  from  Douglasshall,  is  2K01»  FeCl,,  2H80,  Ochsenius,  Precht,  Ber.  Oh. 
Ges.,  xiii.,  2828,  1881. 

Brythrozinclte.  Damowr^  Bull.  Soc.  Min.,  iii.,  166,  1880.  Occurs  in  thin  plates  appar- 
ently  crystalline.  Oolor  red.  Streak  pale  yellow.  Translucent.  Oontains  sulphur,  zinc, 
and  manganese,  as  proved  by  a  qualitative  examination  on  the  small  amount  of  material 
available.  B.  B.  gives  sulphurous  fumes  in  the  open  tube,  fuses  in  the  forceps  to  a  black- 
ish sh^.  Dissolves  in  nitnc  acid  with  the  separation  of  a  little  sulphur.  Occurs  in  veins 
of  lapis  lazuli,  from  Siberia.  Des  Claizeami  (ib.,  iv.,  40, 1881)  finds  that  cleavage  plates 
of  this  mineral  show  in  polarized  light  a  black  cross  (positive),  resembling  that  of  wurtzite, 
both  natural  and  artifldaL  He  concludes  that  it  is  probably  a  manganesian  variety  of 
this  minend* 

EsituiKiTE. — See  Anorthite,  p.  7;  and  App.  II.,  p.  19. 

ETTUNorrE,  App.  II.,  p.  19.— Optically  uniaxial,  negative,  Berirand,  BulL  Soc.  Min., 
iv.,  84, 1881. 

Bnohlorite. — See  MCea  Chroup,  p.  77. 

EucLASB,  Min.,  p.  379;  App.  II.,  p.  19.— -Oryst,  KuUbin,  Verh.  Min.  Ges.  St.  Pet.,  n., 
xiv.,  147,  1879.  Brazil,  Guvot,  Z.  Kryst.,  v.,  250. 1880.  From  the  Hohe  Tauem,  Tyrol, 
perhaps  from  Bauris,  crystals  described  by  Becke,  Min.  Petr.  Mitth.,  iv.,  147, 1881. 

Suorasite.    S»  B.  PaifkuU,  OeoL  F5r.  F5rh.,  iii.,  860, 1877. 

Orthorhombic  (?).    H.  =  4-6-6.  G.  =  4-89.  Lustre  greasy.  Color  blackish  brown.  Streak 
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brown.  Slightly  translaoent  in  thin  splinters.  Fraotnre  nneren.  Britde.  Anahsis: 
SiO,  le-aorriO,  1-27,  SnO,{?)  I-IS,  ZrO,  0-eO,  MnO,  2-34,  ThO,  85-W,  CeO,  5-48,  Ce/)i 
6-18,  La,0.  (Di,0,)2-42,  Y.0, 4-88,  Er.0, 1-62,  Pe,0,  4-25,  A1,0, 1 -77,  CaO  4-00,  MgO  Oi», 

K,0  0*11,  Na,0  2*48,  H,0  9*15  =  100*21.  The  quantiyalent  ratio  for  B  :  [£,] :  K  :  SI  (Ti) : 
H  =  2-18  :  4*47  :  6*67  :  9*14 :  8*13.  B.  B.  fusible  (at  4)  on  the  edges.  The  boiBX  bead  in 
the  R.  F.  is  violet,  in  the  0.  F.  yellow.  In  hydrochloric  acid  partially  soluble,  with  the 
evolution  of  chlorine.  Completely  soluble  in  sulphuric  acid.  Occurs  near  Barkevik, 
Brevig,  Norway.  Named  from  ev  and  xpddii,  [This  is  the  mineral  which  has  beeo 
refert^sd,  with  a  question,  to  polyorase,  and  also  to  polymignite,  Dana,  Hin.,  p.  5S3.  It 
seems,  however,  to  be  closely  related  to  thorite,  Min.,  p.  4187] 


Bncryptite. 
HezagonaL 


G.  J.  Brush  and  E,  S.  Dana,  Am.  J.  Sc.,  IH.,  xx.,  266, 1880. 
Cleavage  probably  basal.  In  symmetrically  arranged  crystals,  imbedded  in 
albite  (see  figure).  G.  =  2*667.  Color  white.  Com- 
position Lia  [Alsl  SisOs,  which  requires  :  SiO,  47*51, 
AlaO.  40*61,  lii,0  11*88  =  100.  Gelatinizes  in  hjdro- 
ohloric  acid. 

Ehicryptite  forms  with  albite  an  apparently  homo- 
geneous substance,  called  by  the  authors  *'  fi  spodik- 
mene;"  it  is  derived  from  the  alteration  of  spodn- 
mene.  The  microscope  shows  the  two  minerals  of 
which  this  substance  is  made  up,  and  chemical  auslT- 
sis  serves  to  separate  the  latter  into  a  soluble  poitioii 
(eucryptite),  and  an  insoluble  portion,  albite.  Oliis  ii 
further  explained,  with  analyses,  on  p.  118.  From 
Branchville,  Conn.  Named  from  ev,  teal,  and  xpvt- 
roi,  concealed, 

EiJDiALTTE,  Min.,  p.  248;  App.  II.,  p.  19. — Greoi- 
land,  V,  Kokseharaf,  Verb.  Min.  Ges.  St  Pet.,  IL,  liv., 
205,  1878;  Min.  Russl.,  viii,  29,  1878. 

EiTDiroPHiTE,  Min.  p.  488.— -AnaL,  Damour,  BulL  Soc.  Min.,  iv.,  288,  1881. 

EuLTTiTE,  Min  ,  p.  801 ;  App.  IL,  p.  1^,—Bertrand  regards  the  apparently  tetrahednl 
crystals  as  formed  or  four  rhombohedrons  of  120",  placed  with  their  vertices  at  a  common 
point.  A  section  cut  parallel  to  a  tetrahedral  face  exhibits,  in  convei^ing  polarized  Uglit, 
a  single  negative  axis  perpendicular  to  it,  BulL  Soc  Min.,  iv.,  61,  1881. 

EuEALmB.— App.  I.,  p.  6. 

EnsTXCHTTE,  Min.,  p.  609.— A  related  mineral  from  Laurinm,  Greece,  gave  Piscmi  (C.  B., 
xeii.,  1292,  1881) :  V,0»  25*68,  PbO  60*75,  CuO  18*40,  CaO  1*53,  H,0  4*25=  100*46,  corre- 
sponding to  (Pb,  Cu)sy«OB,  if  the  water  is  neglected.  Occurs  in  crystalline  crosts  cd 
quartz  ;  color  greenish  black  to  olive  green. 

Another  closely  related  mineral  is  called  TBiTOCHORrrE  by  A.  Frentel  (MiiL  Petr.  Mitth., 
iii.,  506;  iv.,  97, 1881).  Massive,  structure  fibrous-columnar.  Cleavage  parallel  to  fibres, 
distinct    H.  =  8*5.    G.  =  6*26.    Color  blackish  brown  to  yellowish  brown.    Analysis  : 


(J) 


V,0. 
24*41 


AsaO. 
8-76 


PbO 
68-90 


CuO 
7-04 


ZnO 

1106    =    100-17. 


Formula  approximately  B« VsOa,  with  R  =  Pb,  Cu,  Zn.  B.  B.  fuses  easily  with  intumes- 
cence, giving  off  arsenical  fumes.  On  charcoal  ffives  coatings  of  lead  and  zinc,  and  in 
R.  F.  a  lead  globule.  Soluble  in  HNO»  and  in  HCl.  From  *'  Mexico  or  South  America.** 
Named  from  rp/ro^,  third,  and  xoopeoo,  tofoUato,  in  allusion  to  its  relation  to  eosjnciiite 
and  arSoxene  (Rammelsberg,  Min.  Chem.,  2d  ed.,  p.  290,  291). 

EuxENiTB,  Min.,  p.  621;  App.  II.,  p.  20.— Oryst.  form,  Brdgger,  Z.  Eryst,  iii,  48^ 
1879. 
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A  mineral  ooonmnff  with  aamaiBkite  in  Mitchell  Oo.,  K.  0.,  gave  J.  L.  Smith  (Am.  J. 
Sa,  m.,  xiii, 866.  1877):  Cb,0,  54-12,  WO,,  SnO,  0-21,  Y,0,, 06,0,  24-10, U.0, 963,  CaO 
6-53,  MnO  0*08,  FeO  0*31,  H,0  6*70  =  99-58.  G.  =  4*698-4-642.  Color  brownish  black 
to  hair  brown  ;  translucent  in  thin  fragments;,  Instre  resinous.  [Smith  calls  this  euxenite, 
but  that  it  cannot  be;  for  example,  Bammelsbeig  finds  in  true  euxenite  20-28*5  p.  a  TiOt» 
and  G.  =  4-67-6-1.1 

Fahlssz.— See  TetraJ^rite,  p.  120. 

Fahujottb.— Min.,  p.  484;  App.  IL,  p.  20. 


Fairfieldite.    G,  J.  Brush  and  B.  S.  Dana,  Am.  J.  Sa,  IIL,  xvil,  869, 1879. 

Tridinic.  Axes:  ^:  5  :a(  =  0*7065:  8*6757:1*0000  Obeerred  planes  (see  flgoie)  i-^  (tfx 
♦-<(*),  0(c),f-|'(i7)./'(mX^'(n),f-S(o),  /(w),-l'(p),-i'(g),-4' 
(r\  -4-4(«).  Anflfles  ab  =78%  ao  =  92%  ap  =  128"  80',  cp  =  147% 
ip  =  101  "^  80'.  Gleayage  b  highly  perfect,  a  less  so.  Usually 
in  foliated  to  lamellar  crystalline  aggregates ;  occasionally  curvea, 
foliated,  or  fibrous,  in  radiating  masses.  H.  =  8*6  G.  =  8*16. 
Color  white  to  pale  straw  yellow.  Streak  white.  Lu»tre  pearly 
to  sub-adamantine,  on  the  surface  of  perfect  cleavage  (o)  very 
brilliant  Transparent.  Brittle.  The  planes  of  light  vibration 
intersect  a  in  lines  making  angles  of  40  and  50°  with  the  obtuse 
edge  a  /  b;  in  the  latter,  an  optic  axis  is  visible  toward  the  edge 
named.  The  planes  intersect  b  in  lines  making  ancles  of  10° 
and  80°  with  the  edge  a/b,  the  second  axis  visible  in  this 
plane. 

Analyses  by  S.  L.  Penfleld,  1,  of  a  clear  trans^rent  variety, 
flllinf  cavities  in  reddingite  ;  2,  of  the  massive,  somewhat 
friable  variety : 


1. 


P.O. 


FeO 

MnO 

CaO 

Na,0 

K,0 

H,0 

(Quartz 

5*62 

15*55 

28*85 

0*78 

0*18 

9*98 

1-81     =    100-56. 

700 

12*40 

80*76 

0-30 

9*67 

0*55     =    100-80. 

The  ratio  of  P,Ob  :  RO :  H,0  is  1 :  8  :  2,  and  the  fonnula  R,P,08  +  2aq,  with  R  =  Ca: 
(Mn  +  Fe)  =  2;l.  This  requires:  P,0.  39*30,  FeO  6-64,  MnO  1810,  CaO  80*99,  HsO 
0*97  =  100.  B.  B.  glows,  blackens,  and  fuses  at  4*16  to  a  dark  yellowish  brown  mass, 
coloring  the  flame  pale  green,  with  faint  reddish  yellow  streaks  on  the  iipper  edge.  Reac- 
tions for  iron  and  manganese  with  the  fluxes.  In  the  closed  tube  gives  on  neutral  water; 
turns  first  yellow,  then  dark  brown,  and  becomes  magnetic.  Soluble  in  HCl  and  HNOs. 
Occurs  with  other  manganesian  phosphates  at  Branchville,  Fairfield  Co.,  Conn.  In  com- 
position fairfieldite  is  analogous  to  roselite,  p.  106. 

.  Famatinite,  App.  II.,  p.  20.— With  enargite  from  Cerro  de  Pasca,  Peru,  anal.  Frenzel 
(J.  Min.,  1875,  6r9)  S  83*46,  Sb  10*98,  As  7*62,  Cu  41*11,  Fe  643  =  99-55,  corresponding 
to  the  formula  8CuaS  +  (Sb,  As)3S»,  or  that  of  enargite. 

According  to  vom  Bath  (Z.  Kxyst.,  iv.,  426),  the  famatinite  from  the  Argentine  Repub- 
lic, which  .also  occurs  with  enargite  (App.  11.,  p.  20),  has  the  same  form  and  angles  as 
the  latter  mineral,  as  was  to  be  expected  m>m  the  essential  identity  in  composition. 

See  also  Enargite,  p.  41»  and  CtariU,  p.  27. 

Faujasttb.— Min.,  p.  488;  App.  IL,  p.  20. 

Feldspar  Gboup,  Min.,  pp.  885  to  861;  and  App.  II.,  p.  20.— Oryst^  methods  of  twin- 
nine  of  triclinic  feldspars,  vom  Bath,  J.  Min.,  1876,  689. 

Microscopic  structure,  BtUkif,  Q.  J.  G.  Soc.,  1876,  479.  Optical  examination  of  micro- 
cllno,  ortho3lase,  and  various  mcunic  feldspars,  De$  ClmesaiiXf  Ann.  Ch.  Phvs.,  V.,  ix., 
433,  1876.  Cryst.  and  opt.  examination,  Wiik,  CEfv.  Finsk.  Vet  Soc.,  xix.,  60,  1876-77, 
giving  results  similar  to  those  more  fully  obtained  by  Schuster  (see  below).  Determination 
by  optical  methods  in  thin  rock  sections,  LSvy,  Ann.  Min.,  VIL,  xiL,  440  et  seq.,  1877; 
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aeealflo  Thoid^  Ann.  Ifin..  xir.,  llSetseq.,  1878.    Dneoflrfoa  of  the  apeoifiB  cbtsjs  1 
the  feldspar  species,  Goidaehmidt,  J.  Miiu,  BeiL-B<L,  i^  fM,  lb81. 

Sehutter  (Min.  Petr.  Hitth.,  iii.,  117,  1880/,  has  earned  thzoo^  a  long  aenBs  cf  obiErv 
tioDS  as  to  the  optioal  charactecs  of  the  triolinic feldspars;  and  has  establighed  the  iEir>r'.*r 
conclusion  that  in  an  optical  sense  there  is  the  same  gradnal  transitiaii  from  cnis  cr^n 
(albite),  to  the  other  ^anorthite),  as  is  observed  in  the  chemical  compoaitiGii.  Thus,  h-  zl^ 
that  the  position  of  the  extinction-directions,  as  observed  on  the  utsal  and  ciiDod_<.  i. 
planes,  the  position  of  the  axes  of  elasticity,  the  dispersion  of  the  axes,  and  the  axul  ar-  _ 
show  this  gradual  change  in  the  same  direction.  These  conchuions  obrioaBlj  coi±^L.  -^ 
now  almost  universally  accepted  view  of  Tscheimak,  that  the  intennediste  trichiuc  l.- 
spars  (plagiodase)  are  to  be  regarded  as  isomorphous  mixtures  of  aJbite  and  azkorthit-'. 

MaUard  (Bull.  Soc.  Min.,  iv.,  06,  1881),  has  gone  further  and  shown  thaX  bj  zo^izi- 
formulas  deduced  by  him  (ib.,  p.  71),  on  the  view  that  in  isomorphoas  mixtuzes  (as  of  l. 
and  anorthite)  each  element  nsnallj  enters  withook  change  of  its  own  f^iazactsB,  il  is  p — 
ble  to  calculate  the  direction  of  extinction  for  the  two  pLsnes  (O  and  •-<):  the  rsi^-- . 
calculation  and  expecimeiit  agree  very  closely.  Experiments  by  ^otmi^aiid  Xriv  i- 
Soc.  Min.,  iy.,  63,  1881),  on  a  series  of  feldspathic  microlites  intermediate  betveo:  h^ 
and  anorthite,  give  results  at  variance  with  the  above  oonclusions. 

Analyses  of  feldspars  from  various  localities  in  Scotland,  momogiaph,  HedHe.  Tttt 
Eov.  Soc.  Bdinb.,  xxviiL,  197  et  seq.,  1877;  Min.  »U^.,  iL,  86,  187a  From  vi  ii 
rooks  of  the  Andes,  vom  Baih,  ZS.  G.  Ges.,  xxviL,  Sd6  et  seq.,  1875.  Diseo^bLu  . 
composition  by  the  same.  J.  Min.,  1876,  897.    Smita,  Min.  Mitth.,  1877,  265. 

Examination  of  the  feldspar  pseudomorphs  of  the  Wilhelmaleite,  near  IlmeDac,  Ik.'-- 
J.  Min.,  1878,  225. 

Species  determined  by  the  flame  reactions,  SzcM  (for  title  see  Bibtiogimphy  in  Istt^':: • 
tion);  determined  by  their  fusibility,  Biseh^^  Dingl.  PoL  Joum.,  cczzu.,  ^9;  ccxdiX 

Artificial  formation  of  feldspar  species:  fauqiU  and  LSvy^  C.  B.,  IxxxriL,  ?0O,  7?.^:  n. 
620,  1880;  Bull  Soc.  Min.,  iv.,  68,  1881  (see  also  under  Orthockue,  p.  87). 

OetUh  (Report  Min.  Penn.,  p.  234,  1876)  shows  that  the  varieties  of  orthodaae,  c&U^i ' 
Lea  lennilite  and  delawarite,  are  identical;  an  analysis  showed  0-11  KsO,  4*88  )ik- 
Analysis  of  Lea's  cassinite  from  Blue  Hill,  Delaware  Co.,  gave: 

SiO,     Al,Os  Fe,Os  BaO    CaO  MgO  SrO  Ka,0  K,0    ign 
G.  =  2'tf92    (I)    62-60    19*97     0*12     8*71    0-19    0^     tr.     4-48    ©-OO    0-l»  =  lW-:i 

This  feldspar  is  remarkable  for  affording  8*7  p.  o.  BaO,  but  an  optical  examiiuci:ii 
needed  to  decide  its  true  relations. 

Another  feldspar  containing  barium  has  been  described  optically  by  Des  douescx  ci 
chemically  by  Pisani  (BulL  Soc.  Min.,  L,  84, 1878);  locality  unknown.  Tridinie,  vixk  3 
angle  between  the  cleava||[e  planes  =  86°  87'  (near  labraaorite),  in  optical  niaikma.  ^ 
proaches  oligodase  and  albite.    An  analysis  gave : 

SiO,     A1,0.  Fe,0,  BaO   GaO  MgO  Na,0  K,0    ign 
G.  =  2-886       56-10    23-20     0-46    7*80    1-83    0-66     7-46     0*88    8-T8    =    lOO'tt 

Quantivalent  ratio  of  B  :  [Rsl :  Si  =  1 :  8  : 8,  or  that  of  hyalophane,  giying  the  iiQcc:i 
(Ka,,  Ba)  [Als]  Si40is  [but  note  the  loss  of  8*7  p.  c.]. 
See  also  albite^  anarthiie,  labradorite,  mieroeline,  oUgoekuB^  orihoelam. 


Fkbgusonitii,  Min.,  p.  524 ;  App.  II.,  p.  21.— New  localities:  Boolmovt, _ 

L,  Smith,  Am.  J.  Sc,  m.,  jdii.,  367,  1877;  Burke  Co.,  N.  C,  id,,  0iilL  Soo.  MiiL.i^ 
195,  also  Bidden,  Am.  J.  Sc.,  IIL,  xz.,  150,  1880.  Mitchell  Co.,  N.  C.»  Sknard,  AaI 
Sc.,  ra.,  XX.,  57. 

Fbrbttb. — App.  II.,  p.  21. 

Fkbboilmenits.—- App.  I.,  p.  6. 

FoTotaUmite.    F.  A.  Qmlh,  Am.  PhiL  Soc,  xviL,  119,  1877;  or  Z.  KrysL,  iL,  a 
In  delioate  radiating  tufts,  also  in  very  minute  prismatio  cvystala.     Color  bs^raa  sot 


Digitized  by 


Google 


P.O. 

PeO 

MiiO 

CaO 

Na^O 

UaO 

HgO   Qnarti. 

80-10 

988 

80-4S 

4-06 

6-74 

0D6 

1-66      O'SSslOOi^. 
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and  lemon-yellow  indining  to  menish  yellow.  Ck)ntain8  iron,  telJarium.  Compoeition 
suggested  on  the  basis  of  a  qualiiatiye  anal]nsis,  FeTeOi.  Insoluble  in  ammonia;  soluble 
in  HCL  Found  as  a  coating  on  quartz  associated  with  native  tellurium  and  tellurite,  at 
the  Keystone  mine,  Magnolia  District,  Colorado.    [Needs  further  examination.] 

Fekeotungstbn.— App.  II.,  p.  21. 

FiFBsoFEBRiTE,  Miu.,  p.  656;  App.  IL,  p.  21.— AnaL,  [Fea]  S3H4O11  +  8aq,  Chm*,  Brun, 
Z.  Kryst,  v.,  104,  1880. 

PiBBOUTB,  Min.,  p.  873;  App.  H.,  p.  21.— St.  Michel,  Finland,  F.  J.  Wiik,  Z.  Kryst, 
iL,  496. 
Optical  examination,  orthorhombic,  Des  Claizeamx^  BulL  Soc.  Min.,  iy.,  258,  1881. 

FicHTKLiTE.— Min.,  p.  785;  App.  n.,  p.  21. 

Plllcwita.    G.  J.  Brush  and  E,  8.  Dana,  Am.  J.  So.,  III.,  xvii.,  868,  1879. 

Monoclinic;  pseudo-rhombohedraL  Axis  0  (yert.)  :b:d=  *8201  :  '5779  : 1 ;  /?  =  89°  61'. 
Obseryed  planes  (see  fig.):  0  (c),  2-«  (d),  1  (p).  Angle  ed  =  121°  29',  cp  =  121  "*  20',  pp  = 
84"  87'.  Cleavage  basal,  nearly  perfect.  In  granular  crystalline  masses.  H.  =  4-5. 
G.  =  8*48.  Lus£e  snb^resinous  to  greasy.  Color  wax-yellow,  yellowish  to  reddish  brown, 
colorless.    Streak  white.    Transparent  to  translucent.    Analysis  by  S.  L.  Penfield  : 

(I) 

The  ratio  for  P,Oft :  RO  :  H,0  =  1 :  8  :  i,  and  the  formula  is 
8B,PaO«  +  aq.  If  R=  Mn  :  Fe  :  Ca  :  Na,  =  6  : 1 : 1 : 1,  this 
lequizes:  PaO.  40M9,  FeO  6*80,  MnO  40*19,  CaO  6*28,  Na,0 
6-84,  H3O  1*70  =  100.  B.  B.  fuses  at  1*6,  with  intumescence 
to  a  black  feebly  magnetic  mass,  coloring  the  flame  momenta- 
rily pale  green,  then  intensely  yellow.  In  the  closed  tube  a 
little  neutral  water.  With  the  fluxes  reactions  for  manganese 
and  iron.    Soluble  in  HCl  and  HNd. 

Occurs  with  other  manganesian  phosphates,  especially  reddingite  and  triploidite,  in  a 
vein  of  albltic  granite  at  Branchville,  Conn.  Named  after  Mr.  A.  N.  Fillow,  of  Branch- 
yille. 

FiscHEBiTE,  Min.  p.  582.— Detf  Cloizeaua,  Verb.  Min.  Ges.  St.  Pet.,  n.,  xL,  82,  1876; 
v.  Kokscharof,  Min.  Bussl.,  yii.,  28. 

FLUOCEBrns.— Min.,  p.  126;  App.  II.  p.  21. 

Fluobttb,  Min.,  p.  123;  App.  n.,  p.  21.— Oryst.  Striegau,  Silesia,  v.  Lasaulx,  J.  Min., 
1875,  184,  and  Z.  Kryst.,  L,  859,  1877;  Kongsberg,  Norway,  same,  ib.,  p.  868;  MOnsterthal, 
Kloeke,  Ber.  Nat.  Qea.  Freiberg,  yi.,  461,  1876.  Natural  etchings  on  crystalline  faces, 
due  to  trapezohedron  8-8,  Werner,  J.  Min.,  1881,  i.,  14. 

"Photo-electricity,"  Hankd,  Wied.  Ann.,  ii.,  66,  1877.  Constants  of  elasticity,  Klang, 
Wied.  Ann.,  xii.,  321,  1881. 

Dark-colored  varieties  from  Wftlsendorf  ("antozonite")  yield  free  fluorine  on  fresh  frao- 
tnre,  perhaps  from  eerie  fluoride,  Laew,  Ber.  Chem.  Ges.,  xiv.,  1144, 1881. 

According  to  Mallard  (Ann.  Iklin.,  YII.,  x.,  115,  1876),  fluorite  is  only  pseudo-isometric, 
the  method  of  grouping  of  the  individual  crystals  being  analogous  to  analcite  (q.  v. ;  also 
see  p.  viii). 

FoBESiTB,  App.  II.,  p.  22.~Similar  to  stilbite  in  optical  characters,  Des  Cloizeaux,  J. 
Min.,  1876,  640. 

Analysis  by  Samoni:  (|)  SiO,  49*97,  Al^Os  24-12,  CaO  8-81,  NaaO.  K,0  0-46,  H3O  17-06, 
MgO  tr.  =  99*94.  He  calls  attention  to  the  similarity  to  stilbite,  and  questions  whether  the 
species  is  really  independent  of  it.    Att.  Soc.  Toso.,  iv.,  817,  1879. 
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Franklandita,  Reynolds,  PhU.  Mag.,  V.,  ilL,  2Si,  1877. 

MaAsiye,  with  fine  fibrous  structure.  H.  =  1.  G.  =  1*65.  Color  white.  An  amlyas 
gave: 

B,0,  CaO  NaaO  H^O  (Na,K)  CI   CaSO«+aaq. 

[48-76*]  12-10*  12-87  27-92  2-41  1-44    =    100. 

*  Other  independent  detenninttiona  gave  BaOt  41*81,  CaO  11-94,  HtO  87*66. 

Deducting  impurities,  the  formula  deduced  is  Na4CatBi909«,  ISH^O.  Sli^htlj  scdubk 
in  water,  r^idil^  in  dilute  Hd  and  HKOs.  Fuses  easilj.  From  Tarapaoa»  Peru.  [Very 
near  ulezite,  Mm.,  p.  596.] 

Fkankukite,  Min.,p.  152;  App.  II.,  p.  22. — Franklin  Furnace,  N.  J.,  analyses  giTiag 
the  spiuel  ratio,  SeymSy  Am.  J.  So.,  III.,  xiL,  210,  1876. 

Frodriclte.-~See  Tennaniite,  p.  119. 

FssiBBLBBENiTB,  Miu.,  D.  98;  App.  I.,  p.  4. — Orygt,  twins,  Hiendelaenciiia,  Spain, 
BUkcking,  Z.  Kryst,  iL,  425,  1878.  Vrba  obtained  identical  results  for  the  specific  jgn^Titr 
of  freieslebenitc  from  Hiendelaencina,  and  diaphorite  of  Przibram,  yiz.,  6*040;  ana.^^  t^ 
Morawski,  quoted  by  him,  yielded  the  same  r^ult,  Z.  Kryst.,  iL,  159,  1878. 

Bertrand  mentions  diaphorite  from  Zanoudo,  New  Granada,  BulL  Soc.  Min.,  liL,  111,  1880L 

Fbenzelfte.— See  OuanajwUite^  p.  58. 

Freyalite.    Esmark  ;  Damour,  Bull.  Soc.  Min.,  i.,  88,  1878. 

Resembles  some  brown  thorites.  Scratches  glass  slightly.  G.  =  4*06-4-17.  Golar 
brown.  Streak  yellowish  gray.  Translucent  in  thin  splinters.  Lustre  resinoaa.  An 
approximate  analysis  gave: 

SiOj  Ce«04  La.O„  Di,0|  ThO«  Al,0,(ZrO,?)  FeiO,  Mn.O*  KtO,  NaaO  H.O  ign. 

> , '  ^ , ' 

20-02    28*80         2-47         28*89         6*81  2-47    1-78  2-83       7*40  0  82  =  lOQ-TSL 

B.  B.  swells  up  but  does  not  fuse.  In  the  closed  tube  decrepitates,  gives  off  water,  and 
becomes  white.  With  salt  of  phosphorus  in  R.  F.  dissolves,  forming  an  o^-Uke  glass, 
which  in  0.  F.  becomes  brown,  and  on  cooling  is  colorless  and  transhicent.  With  borax  in 
0.  F.  gives  a  transparent  brown  bead,  becoming  almost  colorless  on  cooling,  and  showing  in 
the  spectroscope  an  absorption  band  on  the  border  of  the  red  and  orange  (Di).  Diss^TCs 
readily  in  acid,  ^ving  gelatinous  silica.  With  HCl  chlorine  is  given  off.  From  the  nei^ 
borhood  of  Brevig,  lu)rway. 

FriedeUte.    Bertrand,  C.  R.,  Ixxxii.,  1167,  1876;  Z.  Kryst.,  i.,  86. 

Rhombohedral;  c  (vert. )  =  0*5624.  Crystals  often  tabular.  Observed  planea  O,  R,  and  7, 
the  two  last  often  striated  parallel  to  meir  intersection-edge.  0  a  -S  =  147*,  R  /^R^ 
123*'  42'.  Double  refraction  strong,  axis  negative.  Cleavage  basal  perfect.  Massive,  with 
saccharoidal  structure  and  distinct  cleavage,  passing  into  close  compact  with  indisdnct 
cleavage.  H.  =  4r^.  G.  =  8 '07.  Color  rose  red.  Powder  pale  rose.  Transparent-tnos- 
lucent.    Optically  uniaxial,  negative.    Analysis  (mean  of  several): 

SiO,  MiiO(FeOtr.         MgO,  CaO  H.O 

8612  5805  2-96  787  =  100. 

Formula  deduced:  MuiSitOio,  2H9O.  B.  B.  fuses  easily  to  a  black  glass.  Gives  off 
water  in  the  closed  tube.  Reaction  for  manganese  with  the  fluxes.  In  HCl  dissolves, 
forming  a  jelly.  Associated  with  rhodochrosite  and  alabemdite  at  the.  manganese  mine 
of  Adervielle,  valine  du  Lonron,  Hautes  Pyr^nto.  [The  formula  may  be  written 
H4Mn4SiaOi9  =  R<>SiO«,  the  composition  then  corresponds  with  that  of  dioptase  HiCi^Oi, 
to  which  it  seems  to  be  related  in  form.] 
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FrieMit6.^See  SternbergiUy  p.  115. 
Prlgidite.— See  TetrdJiedrUey  p.  115. 

Gadolenite,  Min.,  p.  238;  App.  XL,  p.  22. — Microscopic  examination  of  specimens  from 
different  localities,  ^.  Sjdgrm,  Geol.  F5r.  FCrh.,  iii.,  3o8,  1877. 

AnaL,  Stora  Tuna,  Q,  lAndstrdm,  Geol.  F5r.  Fdrh.,  ii.,  218,  1874  Humpidge  and 
Bumey,  J.  Ch.  Soc.,  xxxv.,  117,  1879  (Z.  Kryst.,  vi.,  W). 

Examination  of  earths  contained,  Marignac,  Bibl.  Univ.  Gen.,  IxL,  283, 1878;  (ytterbium), 
Ixiv.,  1878.    Containing  scandium,  Ckve,  (Etv,  Ak.  Stockk,  xxxvi.,  7,  p.  8,  1879. 

Gahnite,  Min.,  p.  149;  App.  XL,  p.  28. — Anal.,  Brazil,  Damour,  Bull.  Soc.  Min.,  i.,  98, 
1878.    Tiriolo,  Calabria,  Mattro,  Ace.  Line.  Trans.,  III.,  iii.,  65,  1879. 

Formed  with  tridymite  at  a  zinc  furnace,  from  the  alteration  of  the  distillation  vessels, 
SehtUze  and  Stdzner,  J.  Min.,  1881,  L,  120. 

Galenite,  Min.,  p.  40;  App.  IT.,  p.  28. — Ozyst.,  Freiberg,  etc.,  Qrotk,  Min.-Sanmil. 
Strassburg,  p.  46,  1878.  Ilesselbacli,  Westphalia,  v&m  Bath,  Z.  Kryst.,  iv.,  428,  1880. 
"Schlagfiguren,"  Weiss,  ZS.  G.  Ges.,  xxix.,  209,  1877. 

Habach,  Salzbui;^  (Bi^S,  197  p.  c,  G.  =  7.50).  Octahedral  cleavage  very  perfect,  cubic 
less  so.  After  igmtion  cubic  cleavage  most  readily  obtained  ;  with  interposed  twinning 
lamellaB  parallel  8-8,  v.  Zepharovich,  Z.  Krvst.,  L,  165, 1877.    A  crystal  (15  grams)  with 

S3rfect  octahedral  cleavage  has  been  found  by  Brun  on  the  glacier  of  Leschant,  Mont 
lane,  BulL  Soc.  Min.,  iv.,  260, 1881. 

Recent  formation  from  Bourbonne-les-Bains,  DaubrSe,  C.  R.,  Ixxx.,  604,  1875 ;  Ixxxi., 
184.    Containing  selenium,  Guanajuato,  Mexico,  Navia,  Katuraleza,  iv.,  42,  1877. 
Pseudomorph  after  stauroUte,  Brittany,  Firket,  Bull.  Soc.  GeoL  Belg.,  vi,  152,  1879. 
See  also  EwucoUte,  p.  60. 

aalanobismutlte.    H,  SfOgren,  Geol.  FOr.  F5rh.,  iv.,  109,  1878. 

Massive,  compact,  sometimes  radiated.  H.  =  8-4.  G.  =  6 '88.  Lustre  metallic,  brill- 
iant. Color  tin  white.  Streak  grayish  black,  shining.  Composition  PbBiS4,  or  PbS  + 
Bi2&  =  S  16-95,  Bi  55-62,  Pb  27-48  =  100.    Analyses  (1.  c.) : 


S 

Bi 

Pb 

Fe 

1. 

17-35 

64-69 

27-66 

tr. 

=    99-69. 

2. 

16-78 

54-18 

2718 

tr 

=    98-09, 

B.  B.  reacts  for  bismuth  and  lead,  fusing  easily  on  charcoal  Dissolves  with  difficulty  in 
hydrochloric  acid,  readily  in  strong  nitric  acid.  Occurs  with  bismutite  at  the  Koerufva, 
lioidmark,  Wermland,  Sweden.  Sometimes  carries  gold.  [The  bismuth  compound  corre- 
sponding to  zinkenite  and  sartorite.  ] 

A  related  mineral,  containing  a  little  selenium,  is  described  by  Atterberg  as  occurring  at 
Fahlun,  Sweden  (Geol.  F6r.  FOrh.,  ii.,  76,  1874s  as  follows  : 

Massive.  H.  =  2-8.  Lustre  metallic.  Color  steel  gray,  becoming  slightly  reddish. 
An  analysis  gave  (?):  Bi  68-40,  S  10^9,  Se  1-15,  Pb  17-90,  Fe  1-52,  insol,  (quartz)  1-60  = 
100*96.  The  calculated  formula  is  Bi.PbS,.  The  substance  is  regarded  as  an  intimate 
mixture  of  native  bismuth  with  a  sulphobismutite  of  lead  (PbS,  BiiSs).  The  author  adds 
that  such  mixtures,  containing  metallic  bismuth,  are  not  uncommon  (see  Silaonite,  p.  58). 

Another  related  mineral,  also  from  Fahlun,  has  been  examined  by  Nardstrdm  (ib.,  iv., 
268,  1879),  containing  4-79-511  p.  c.  Se. 

Ganomaiite.    Nardenskim,  Geol.  Far.  F5rh.,  iii.,  121,  1876;  082, 1877. 

Massive,  without  distinct  cleavage.  Strongly  doublv- refracting.  Optically  biaxial,  with 
very  small  angle  (Des  Cloizeaux,  Bull.  Soc.  Min.,  i.,  8,  1878).  H.  =  4.  G.  =  4-98.  Lustre 
greasy.  Colorless  or  white,  to  whitish-gray.  Transparent  Composition  (Pb,  Mn)Si08; 
approximate  analysis,  G.  LmdstrSm : 

MgO 

8-68  alkaUes,  ign.  188  =  99-58. 


SiO. 

PbO 

MnO 

CaO 

84-55 

84-89 
4 

20-01 

4-89 
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B.  B.  fuses  easUy  to  a  clear  glass,  which  in  B.  F.  is  colored  black  hf  redaceA  kai. 
charcoal  with  soda  a  lead  globule,  and  a  coating  of  lead  oxide.    Easdf  sotnhie  m  z. 
acid,  with  the  separation  of  gelatinous  silica. 

Occurs  very  sparingly  with  tephroite  (which  it  closely  resembles),  nattve  lead,  al 
and  jacobsite,  at  L&ugban,  Wemdand,  Sweden.    Named  from  yaro^ua,  brigktum. 

Kordenskiold (p.  3B4)  mentions  the  occurrence  at  Llngban,  of  a  secood  lead  sL-r 
Tery  similar  in  appearance  and  blowpipe  reactions  to  the  above,  but  with  two  distort  ^l^-.- 
ages,  at  an  angle  of  104^  88'.    The  material  available  was  too  scanty  for  full  exuiiBL-^ 
but  he  sugfi:ests  that  it  may  be  a  more  distinctly  crystaUised  Tariety  of  ganomaHie.    [L  _::- 
pare  the  o&er  lead  silicates,  KentroHU,  HyaMtkih^  Meianoiekite.} 

Garnet,  Min.,  p.  966;  App.  XL,  p.  28.— OrysL,  Geyer,  Saxony,  «.  Laaattbr,  J.  Xn 
1876,  149.  As  a  secondary  mineral  on  trap  rock.  New  Haven,  Gonn.,  also  anaL.  I.  ^ 
Dana,  Am.  J.  Sc.,  III.,  xiv.,  216,  1877.  Patschthal,  Tyrol,  vam  Bothy  Z.  KrjaL,  ii.  ]? 
1878;  Piz  Alpetta,  Dissentis,  Switzerland,  vom  Rath,  Z.  Kryst,  t.,  49S,  1681. 

(Golophonitc)  possessing  double-refraction,  and  in  part,  at  least,  to  be  referred  tc  r^^:- 
Tianite,  Wiehmann,  Pogff.,  clvii.,  282,  1876 ;  v.  Lamuix,  J.  Min.,  1S76,  <S3(l  SpietJi 
grayity  determinations,  Church,  GeoL  Mag.,  II.,  iL,  821,  18T6. 

AnaL,  in  lava  of  Sautorin  (mehmite),  Fbuqu4,  C.  B.,  Ixxx.,  631, 1875.  Yanc^  Go.,  y. 
rspessartite),  Kdnig,  Proc.  Ac.  Nat  Sa  Phikd.,'  1876,  68.  St.  Maroel  (spesaaititeV  I\* 
C.  B.,  Ixzxiii.,  167,  1876.  Fichtelgebirge,  v.  Oerichten,  Ann.  Ch.  Phazm.,  clxxxr., .  v 
Kaiserstuhl  (melanite,  8-7  p.  a  TlOi),  Xncp,  Z.  Kryst.,  i,  d2,  1877.  Scotland.  stTt-. 
locaUties  (11-16  p.  c.  MnO),  Beddle,  Min.  Mag.,  ii,  85.  1878  (Trans.  Roy.  Soc.  Ed.,  ir- 
21M)  et  seq.,  1878).  Leiperville,  Delaware  Co.,  Penn.  (grossolarite),  K^io,  Proc.  Ac  S* 
8c  PhU„  1878,  81.  Ural  (men  var.),  Chwrch,  Min.  Mag.,  ii.,  191,  1879  (tantsee  Z.  Ktvk 
v.,  614).    Pic  Posets,  near  La  Maladetta,  Pyrenees  (chrome)  Damoury  BulL  Soc.  3Gil.  _ 


166,  1879.  Syssersk,  Ural  (demantoid),  Eammelsberg,  ZS.  G.  Gea.,  xzix.,  819,  IfTn  : 
for,  Geol.  P6r.  P6rh.,  iv.,  184, 1878 ;  L6aeh,  J.  Min.,  1879.  785  (see  Church,  aboTr':  • 
Kokaeharcf,  Min.  BussL,  viii.,  810,  1881.  Wakefield,  (^ebec  (4-95  p.  c.  Cr,0,i.  i>  * 
rington,  Cfan.  Nat.,  II.,  ix.,  806,  1880.  New  South  Wales,  Liversidge,  Proc.  Boy.  ^Q>:. 
N.  8.  W.,  Sept.  1,  Nov.  8,  1880. 

Absorption  soectrum,  Vogel,  Ber.  Chem.  Ges.,  Berlin,  x.,  373,  1877. 

Altered  to  chlorite.  Lake  Superior,  JPumpelly,  Am.  J.  Sc.,  III.,  x.,  17,  1875u 

Occurrence  in  Hungarian  trachytes,  Szcid,  J.  Min.,  Beil.-Bd.,  i.,  S02,  1881. 

Referred  by  Afallard  (Ann.  Min.,  VIL,  x.,  100,  1876)  to  the  triclinic  system  (parrl- 
isometric).  Uis  conclusions  are  supported  by  Bertrand  (BulL  Soc.  Min.,  iv.,  12,  l£  1>% 
who  describes  more  fully  the  supposed  method  of  groupmg  of  the  biaxial  efemenU.  F : 
example,  a  dodecahedral  crystal  of  aplome,  accordmg  to  tms  view,  is  made  up  of  48  i^ 
ial  crystals  in  the  form  of  triangular  pyramids  meeting  at  the  centre  of  the  dodecahedr : 
the  bases  of  four  of  these  pyramids  together  form  a  dodecahedral  plane.  The  fr./- 
negative  bisectrix  is  sensibly  normal  to  the  base  of  the  pvramid,  and  the  plane  of  tlk  ^-i 
sensibly  parallel  to  the  longer  diameter  of  the  rhombic  face;  the  axial  an^  is  aboct  9< 
Bertrand  adds  that  such  a  cmtal  can  be  mechanically  divided  into  the  48  individuals  <x^ 
responding  to  the  optical  division  [but  see  also  p.  viii,  analcite,  p.  6,  boracite,  p.  17]. 

Gabnierite,  App.  n.,  p.  28.— It  has  been  shown  that,  as  previonalj  suggested,  the  sub- 
stance called  garmerite  is  not  a  definite  mineral,  but  consists  of  a  hydrooa  magneiaii  ?ii^ 
oate  more  or  less  impregnated  with  nickel  oxide;  the  amounts  of  magnesia  and  nickel  vi.7 
widely.  Some  writers,  however,  prefer  tx)  regard  the  Ni  as  chemicalJhr  replacing  the  X^  ^ 
RSiOs  +  naa),  but  this  seems  very  doubtful— See  Ulrieh,  Am.  J.  Sc.,  III.,  xl,  SK.In'' 
Typke  found  in  two  samples,  56-90  and  66*97  SiOa,  Ch.  News,  xxxiv.,  Ift3,  1876;  6am'*, 
C.  K.,  Ixxxii.,  1454,  1876;  Ixxxvi.,  684,  1878;  Des  Cloizeaux,  anal,  by  Damour,  Boll  S"Ci 
Min.,  i.,  !^,  1878;  vom  Rath,  Ber.  nied.  Qes.  Bonn,  Jan.  and  July,  1878  (analTS?  by 
Ulrich  and  Kiepenheuer);  Liversidge,  Proc.  Roy.  Soc  N.  S.  W.,  Dec.  9,  1874*  «nS  Stpc 
1,  1880.  Liversidge  calls  the  commonly  occurring  dark  green  nnctnona  mineral,  wus^^ 
ite,  and  the  rarer  pale  green  adhesive  mineral,  gamieriU  ;  the  latter  he  chazactoiss  as  1 
green-colored  halloysite ;  in  the  former  the  NiO  varies  between  82*52  and  0*24  p.  c.,  and  tii 
MgO  between  1061  and  24-82p.  c. 

Similar  deposits  have  been  found  in  Spain,  ifeMStmior,  C.  B.,  lzzziiL>  228, 1876. 

(Hstaldite.--See  Qlawiophmt,  p.  68. 
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Gat-Lttbsitb,  Min.,  p.  706.— Aooording  to  Bes  Cloizeaax,  the  so-oalled  peendomorphs  of 
calcium  carbonate  after  ffay-lnssite,  from  Sangerhausen,  have  nothing  to  do  with  the  latter 
mineral,  bnt  are  probab^  peendomorphs  after  celestite;  Groth  regards  them  as  pseudo- 
morphs  after  anhydrite  (Min.-Samml.  Strassbnrff,  p.  142, 1878).  Olarenoe  Ejng,  however, 
describes  lai^  tufa-like  deposits  of  calcium  carbonate  in  Kevada,  forming  beds  20-60  feet 
thick,  and  at  a  height  of  470  feet  above  the  present  level  of  Pvramid  Lake.  These  deposite 
are  reguded  as  the  shore  formation  of  an  enormous  lake,  called  Lake  Lahontan,  believed 
to  have  existed  in  quaternary  times.  This  calcium  carbonate  shows  occasionally  crystalline 
forms  resembling  mie  gay-lussite,  and  the  whole  deposit  is  believed  to  have  existed  origin- 
ally as  this  mineraL  This  view  is  supnorted  by  the  fact  that  gay-lnssite  is  now  found  well 
crystellized  in  a  lake  near  Bagtown,  Nevada,  which  is  also  a  remnant  of  Lake  L^onten. 
For  this  pseudomorphous  shore  deposit  King  proposes  the  name  of  thinolite  (from  SiS, 
•hore),  Geology  of  the  40th  Parallel,  vol.  i.,  506,  1879. 

Gay-lussite  has  been  made  artiflciall}r  by  Favre  and  Soret,  Bull.  Soc.  Min.,  iv.,  168, 
1881 .  Orystallographic  and  optical  examination  of  natural  and  artificial  crystals,  ArzrwUf 
Z.  Kryst,  vi.,21, 1881. 

Oedanlte.  Otto  Hdm,  Arch.  Pharm.,  m.,  ziiL,  608,  1878  (Bull.  Soc.  Min.,  i.,  188). 
A  resin  resembling  amber,  but  not  containing  succinic  acid,  and  less  rich  in  oxygen. 
H.=:  1*6-2.  G.  =1*068-1*068.  Color  wine  yellow,  more  or  less  clear.  Transparent. 
Fragile.  Fracture  conchoidal.  Analvsis :  G  81  01, H  11  -41,  0 7*88, S 0*25  =  100 (asn 006). 
Fuses  to  a  clear  odorless  liquid  at  180  ,  and  sometimes  at  140°.  Found  with  amber  on  the 
flhores  of  the  Baltic.    Kamed  from  Gedcmumy  Latin  name  of  Danzig. 

Gbhlenite.<— Min.,  p.  870;  App.  II.,p.  28. 
Gesthitk.— Min.,  p.  471 ;  App.  11.,  p.  24. 

Gboceonitb,  Min.,  p.  105.— Anal.  (6  p.  c.  Cu),  BiOrkskognfis,  Sweden,  Nauckhoff,  GeoL 

F5r.F5rh.,  1,88,  1872. 

Gersdobffite,  Min.,  p.  72 ;  App.  II.,  p.  24.— AnaL  (12*54  p.  c.  Co),  Benahanis.  prov. 
of  Malaga,  Spain,  QerUh,  Am.  Ch.  J.,  L,  »24,  1870. 

An  auriferous  gersdorfflte,  from  Bezbanya,  Hungary,  has  been  called  sommabugaitk 
(Bull.  Soc.  Min ,  i.,  148). 

Getsebite. — App.  II.,  p.  24. 

GiBBSTTE,  Min  ,  p.  177.— AnaL,  French  Guiana,  JofMettaz,  BulL  Soc.  Min.,  1.,  70,  1878. 

GiEBEcmTK.— Min. ,  p.  479  ;  App.  II.,  p.  24 

Oinilsite.  (Fischer,  Mitth.),  Bammelsberg,  Min.  Chem.,  2d  ed.,  11.,  704  ;  ZS.  G.  Ges., 
xxviii.,  2:^,  1876. 

Massive.  Color  grayish  yellow.  G.  =  8*404.  Analyses :  1,  made  in  Bammelberg's 
laboratory;  2,  Rammelsberg,  ZS.  G.  Gks.,  xxviii.,  286,  1876. 


SiO, 

AUG, 

Fe,0, 

MgO 
9*48 

CaO 

H,0 

1. 

38-75 

4  83 

1682 

26  52 

8-78  =    99-68. 

2. 

87-83 

7-77 

15-63 

9-78 

26*67 

8-30  =  100  93. 

Formula  R«ritJ,Si70ae  +  2aq.  This  requires:  SiOa  3710,  A1,0.  785,  FcaO,  1607,  MgO 
4-42,  CaO  26*88,  HsO  8*18  =  100.  Earlier  analyses  by  Fellenberg  and  others,  giving  very 
diflcrent  results,  are  discarded  by  Rammelsberg.  B.  B.  fuses  on  the  edges  to  a  dark  glass. 
From  Ginilsalp,  Graubtlnden,  Switzerland.    [Heeds  further  examination.] 

GiSMONDriE,  Min.,  p.  418 ;  App.  II.,  p.  24.— Oryst.,  Salesel,  Bohemia,  Seligmann,  Z. 
Kryst.,  i.,  336,  1877.  Schrauf,  Z.  Kryst.,  i.,  596, 1877.  Schlauroth,  near GCrlitz,  A.  v.  La^ 
samx,  Z.  Kryst.,  iv.,  172,  1879.    The  crystalline  system  of  gismondite  was  first  given  as 
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tetragonal,  afterward  as  orthorhombic.  Later,  Schraof  (L  c.)  was  led  bj  the  obserrod 
▼ariations  in  angle  to  suggest  that  the  crystals  were  twins,  jperhaps  of  triclinic  indiTidnals; 
yon  Lasaulx  (1.  c.)  has  carried  on  a  more  extended  series  oi  observations,  both  optieai  and 
crystallographic,  and  has  established  the  truth  of  Schraufs  suggestion,  showing  the  methods 
of  twinning,  and  the  way  in  which  the  pseudo-tetragonal  forms  result  thzougn  it. 

Olufite  (or  GiUFPTTE).— See  MilarUe,  p.  81. 

Glancgspab.— App.  n.,  p.  24 

Glasbaghite. — App.  n.,  p.  24. 

Glaubekitb,  Min.,  p.  627 ;  App.  II.,  p.  24.--Ci7it,  Pendschab,  India,  Schimper,  Z. 

Kryst.,  i.,  70,  1877. 
Aranjuez,  Tajo- Valley,  optical  investiration,  Laspeyres,  Z.  Kryst.,  i.,  529,  1877. 
Anal.,  Atacama,  Domeyico,  6th  App.,  Min.  Chili,  p.  46,  1878. 

Glaucodot,  Min.,  p.  80;  App.  II.,  p.  25.— Cryst,  W.  J,  Lewis,  Phil.  Mag.,  V.,  iiL,  35i 
1877 ;  Becke,  Min.  Mitth.,  1877,  101.  Sadebeek,  Min.  Mitth.,  1877,  858.  Chrath,  Mm,- 
Samml.  Strassburg,  p.  42, 1878. 

GLAUCO^T^E,  Mm.,  p.  462 ;  App.  11.,  p.  25.— AnaL,  Is.  Gozzo,  «.  Bamberger,  Min. 
Mitth.,  1877,  271.  Ashgroye,  near  Elgin,  Scotland,  ffeddle,  Trans.  Soc.  Bdinb.,  xnx.* 
79,  1879. 

Glauoophane,  Min.,  p.  244. — Near  amphibole  in  form  and  oomposition,  from  Zennatt 
Bodewig,  Fogg.  Ann.,  clyiii.,  224,  1876.  Sjrra,  aaal.,  LOdeeke,  ffi.  G.  Ges.,  xxviii.,  Stt. 
1876.  With  garnet  and  mica  from  Balade  mine,  Ouegoa,  New  Caledonia,  anaL,  LiverMgt, 
Proc.  R.  Soc.  N.  S.  W.,  Sept.  1, 1880.  Discussion  ot  composition,  Ddlter,  Z.  Kryst,  if.. 
88,  1879.     Analyses :  1,  Bodewig  (1.  c.) ;  2,  LMecke  (1.  c);  8,  Liyersidge  (1.  c). 

,„  8IO-  ALO,Fc,0,FeO  MnO  MgO  CaO  Na,0 

1.  Zer!natt,Q.=8-<»l  (|)57-81    12W    217    6  78  ....    1807  »•»  7'^  =  100-45. 

9.  Syra,  55-64    1511    8-06    6*86  0*56     780  S-40  9*34  =  100-78. 

8.  New  Caledonia, G.  =8-13(1)52  79    14*44  ....    9-68  tr.      11-08  4*29  6*28,  E,0 0-86,  H,0  1*98  =  99« 

A  mineral  closely  related  to  glaucophane,  is  called  gastaldite  by  (?.  SMkver,  Mem. 
Accad.  Linoei,  II.,  li.,  833,  1875.     Description  as  follows : 

Monoclinic  In  prismatic  crystals  with  /and  i-^,  but  not  distinctly  terminated.  In 
fibrous  or  columnar  masses.  Cleavage  prismatic,  124"*  25'  (like  amphibole).  H.  =  6-7. 
G.  =  8*044.  Lustre  vitreous  to  pearly.  Color  azure  blue  to  blackish  blue.  Streak  gray- 
ish blue.  Fracture  conchoidaL  Optic-axial  plane  clinodiagonal.  Double  refraction  n^ 
tive.    Dispersion  inclined ;  strongly  pleochroic. 

CompofflUon :  SllSiOa  +  2[ALjSi30»,  with  R  =  Fe,  Mg,  Ca,  Nat.    Analysis,  CoflBa : 

SiO,        A1,0,       FeO      MgO       CaO      Na,0      K«0 
(I)  58-55       21-40       904       8-92       2-08       4*77        tr.    =    99-71. 

Occurs  in  the  western  Alps  in  chlorite  slate  in  the  yalley  of  Aosta,  at  Biosbo,  near 
Ivrea,  and  in  the  valley  of  Locana,  Italy,  accompanied  by  pyrite,  chalcopyiite,  garnet,  and 
apatite.    Named  after  Prof.  Bartolomeo  GastaldL 

Glaucopyrite. — App.  I.,  p.  6. 

Gmjclinite.  Min.,  p.  486;  App.  II.,  p.  25. ~ Analyses,  Nova  Sootia  and  Bergen  Hill, 
Howe,  Am.  J.  Sc.,  III.,  xil,  270,  1876. 

Gold,  Min.,  p.  3;  App.  11.,  p.  25.— Oryst,  «.  Kokaehmrof,  Min.  RussL,  yi.  821, 1874 
Syssertsk,  Ural,  ffdmhacker,  Min.  Mitth.,  1877,  1.     Vom  Bath,  Z.  Kryst.,  I,  1,  1831 
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W.  J.  Lewis,  PhiL  Map.,  V.,  iii.,  466,  1877.    Vflrflspatok,  Werner,  J.  Min.,  1881, 1, 1 
(oocurrence,  Poeepny,  verb.  Geol.  Reichs.,  1875,  97). 
Gold  and  silver  alloy  (el^trum)  with  4'i*9  p.  c.  Ag,  Comstock  Lode,  Nevada,  Attwood, 

*  I  Bodie 


Am.  J.  Sc.,  III.,  ix.,  2>9,  1875.  From  the  Bodie  mines,  California;  G.  =  15-15;  Ag=  86*4 
p.  c,  HarUce  and  Attwood,  Rep.  State  Min.  Cal.,  p.  25, 1880. 

Occurreace  of  gold  and  scheelite.  Charity  mine,  Warren's,  Idaho,  and  Golden  Queen  mine, 
Lake  Co.,  Col.,  Silliman,  Am.  J.  Sc.,  III.,  xiiL,  4j1,  1877.  Gold  in  Australia,  Wolff, 
ZS.  G.  Ges.,  xxix.,  83,  1877. 

GosLABiTB,  Min.,  p.  647.— Freiberg,  cryst.,  (Schrauf),  anal.,  i^reni^,  J.  Min.,  1875,  675. 
Anal.,  Capanne  Yeohie,  Elba,  OrcUtarola,  BoIL  Com.  GeoL,  1876,  843. 

G5THITS.  Min.,  p.  169;  App.  II.,  p.  35.— Orynt,  Cornwall,  Oroth,  Min,-Samml.  Strass- 
bnrg,^.  91,  1878. 

Occurrence  in  Adair  Co.,  Mo.,  G,  G.  Broadhsad,  Am.  J.  Sc.,  III.,  xiii.,  420, 1877. 

Gbahamtte,  Min.,  p.  758.— Haasteca,  Mexico,  occurrence,  KimbaU,  Am.  J.  Sc.,  xii, 
277,  1876. 

Graphite,  Min.,  p.24 ;  App.  n.,  p.  25.— Mexico,  GasHtto,  Natoraloza,  iiL,  375,  1875. 
Siberia,  anal.,  Kern,  Chem.  News,  xzxiL,  339, 1875. 

Greexockitb,  Min.,  p.  59;  App.  II.,  p.  25.— Oryst,  von  Kokacharof,  Min.  Bussl.,  viii., 
135, 1881. 

GBOGHAinTB  —  App.  II.,  p.  25. 

GbCnauitb,  Min.,  p.  47.— See  BotydymUe,  p.  96. 

GuADALCAZAMTB.— See  Onofrite,  p.  86,  and  App.  n,,  p.  35. 

GuANAJUATTTE,  App.  11.,  D.  22.— The  sulphoselenido  of  bismuth,  from  Guanajuato, 
Mexico,  first  mentioned  by  Castillo  (18 r8),  and  fully  described  by  Frenzel  (J.  Min.,  1874, 
679^,  was  called  Fremelite  in  Append.  II.  (a.  v.).  It  appears,  however,  that  the  same  min- 
eral was  described  in  1873  by  V.  Femanaez,  and  named  Quanajuatite  (La  Bepliblica : 
Peri6dico  oficial  del  Gbbiemo  del  Estadode  Guanajuato,  Jul^  13);  the  latter  name  has,  con- 
sequently, tiie  priority.  Fernandez  concludes  that  the  mineral  contains  only  Bi^S,,  the 
sulphur  Deing  due,  in  his  opinion,  to  p]mte.  He  obtained:  Se  35  18,  Bi  61  00,  gangue  3*70, 
Fe,  S,  loss  012  =  100.  He  also  gives,  H.  =  8-5,  G.  =  662 ;  the  locality  is  the  Santa  Cata- 
rina  mine.  Sierra  de  Santa  Bosa,  near  Guanajuato.  The  same  mineral  is  called  castillite 
by  Domeyko,  Min.  Chili,  3d  ed.,  p.  310, 1879. 

Mi^et  nas  re-examined  the  mineral,  and  obtained  (Am.  J.  Sc.,  III.,  xv.,  394,  1878) : 


Se 

S 

Bi 

A1,0. 

Fe,0, 

SiO, 

H.O 

81-64 

061 

59-93 

3-58 

tr. 

847 

1-46    =    99-68. 

After  deducting  6*72  p.  c.  halloysite,  and  0*56  SiOa,  present  afl  impurities,  the  result 
obtained  is :  Se  84-83,  S  0*66,  Bi  65*01  =  100.  The  formula  is  then  Bi,Be„  with  a  little  of 
the  selenium  replaced  by  sulphur;  the  pure  mineral  contains  no  zinc. 

The  siLAo.NrTB  of  F.  Fernandez  and  S.  Navia  (La  Reptiblica,  Guanajuato,  Mexico,  Dec. 
35,  1873),  is  a  massive,  bluish-gray  mineral.  H.  =  2*76.  G.  =  6-48-6-45.  Described  as 
having  the  co*nposition  Bi<.Se.  Shown  subsequently  by  Fernandez,  and  also  by  H.  D.  Bruns 
(Chem.  News,  xxxviii ,  109, 1878),  to  be  a  mixture  of  guanajuatite  and  native  bismuth,  and 
not  a  homogeneous  mineral. 

Guano,  App.  I ,  p.  6 — Doraoyko  (C.  R.,  xc,  644,  1880),  gives  the  following  analyses  of 
minerals  oecurrinsc  in  the  cnianoof  Mejillones.  (1)  Ot  imperfect  crystals  in  the  form  of  rect- 
angular prisms,  implanted  on  walls  of  natural  fractures  in  the  rock;  colorless,  with  vitreous 
lu^re.    (2)  Fibrous  and  in  very  elongated  crystals,  pyramidal  in  form,  grouped  in  diverg- 
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ing  bundles;  grayish^  lustre  vitreous.    (8)  In  small  ooncretions  in  the  eaitiiy  mass  of  ^ 
guano;  soft  on  exterior,  within  compact  and  homogeneous;  amorphous;  odor  yeUoviilL. 

PaOft  MgO       GaO  H,0  (and  organic  matter). 

1.    64*89  8511  =  100. 

3.    40-18  18*68       6-80       86  00  =  100*46. 

8.    27  60  24-88       014       88'80  B,0. 6-80  (A1.0,)  £^0. 2*80  =  90*62. 

Gkianipite.— See  Oxamm^  p.  88. 

GUAHOYULITE.— App.  IL,  p.  64. 

GuAJUNiTS,  Min.,  p.  888;  App.  IL,  p.  26.— Chyrti,  Ouiaeardi,  Bend.  Aoc.  Nap.,  JaiLt 
1876. 

Gkiejarite.    Oumenge,  Bull.  Soo.  Min.,  ii.,  201,  l&l9;Fnedel,fb.,  iL,  206. 

Orthorhombic;  in  prismatic  (20  mm.  long)  crystals  flattened  panJlel  to  the  bradiypioft- 
coid,  with  the  planes  i-3,  i~},  i-f  in  the  prismatic  zone,  also  1^  and  t-^  and  scTeral  othen 
less  certain,  /a  i  =  lOl'*  9',  »-l  A  1-*  =  128'  6'.  Cleavage  pA  neatly  perfect  (Prieddk 
H.  =  3*5.    G.  =  6  08.    Clolor  steel  gray,  with  a  tinge  of  blue.    Analysis,  Oumenge  (1.  c.): 

S  Sb  Cu  Fe  Pb 

26*0  68*5  15*6  0*5  tr.  =99*5. 

The  calculated  formula  is  CuiSb4ST,  or  Chi,S  +  2Sb,S..  Belated  to  ohaloostibite  (Mm.,  p. 
85)>  the  formula  for  which  is  Cu,S  +  Sb,Ss,  and  which  has  /  a  /=  161%  B.  B.  on  ohsrooiJ 
gives  off  antimonial  fumes,  and  yields  when  treated  with  soda  m^allic  copper.  Gccon 
with  siderite  at  the  copper  mines  at  the  foot  of  Muley-Haceu,  in  the  district  of  Goejar, 
Sierra  Nevada,  Andalusia. 

GijMBBLins,  App.  I,  p.  6.— G^OmW  (Min.  Petr.  Mitth.,  ii,  189, 1879),  has  analy«d  a 
mineral  occurring  as  the  petrifying  material  of  coal  plants  in  the  Tarentaise,  with  the  fol- 
lowing results:  SiO,  49*71,  TiO,  104,  Al,0,  2862,  Fe,0,  2:69,  MnO  tr.,  MgO  1'60.  CaO 
tr.,  KaO  6-80,  NaaO  2*21,  H,0  7*88  (and  coal)  =  100*05.  It  occurs  in  fine  white  pewlT 
scales,  somewhat  greasy  to  the  feeL  G.  =  2*8.  Exfoliates  like  pyrophyllite.  These  results 
show  that  the  mineral  is  essentially  the  same  as  that  called  gllmbelite  by  von  Kobell,  ort 
sort  of  pinite.  Oenth  (Am.  Phil.  Soc.  Philad.,  xviii.,  259,  1879),  describes  a  minenl 
occurring  in  a  similar  manner  to  the  above  in  coal  shales,  and  as  a  petrifying  material;  but 
it  is  a  true  pyrophyllite. 

GuMMiTE,  Min.,  p.  179. — Occurrence  at  the  Flat  Bock  mine,  Mitchell  Co.,  N.  C,  Km, 
Am.  J.  So.,  III.,  XIV.,  496,  1877;  Ridden,  ib.,  xxu.,  22,  1881.  aenth  (Am.  Chem.  J.L. 
89,  1879).  has  analyzed  this  gummite  from  North  Carolina,  and  condudes  that  it  is  a 
mechanical  mixture  of  uranium  hydrate,  uranotil,  lead  uranate,  and  barium  uranate. 

Gtpsum,  Min.,  p.  687;  App  n.,  p.  26.— OrysL,  LaspeyrM^  Min.  Mitth.,  1875,  118 
(ReiMcIi,  lb.,  1876,  67).    Elien,  Pogg.  Ann.,  clvii„  611,  1876. 

Elasticity  in  different  directions,  CoromUas,  Z.  Kryst.,  L,  407,  1877.  Mignitnde  and 
position  of  optical  axes  of  elasticity,  von  Lang,  Ber.  Ak.  Wien,  Ixxvi.,  798,  1877.  Etchii^ 
figures,  WHs8,  ZS.  G.  Ges.,  xxix.,  211, 1877.  Thermo-electrical  properties,  -Haufcef,  Wwa. 
Ana,  i.,  277,  1877.  Influence  of  heat  on  double  refraction,  DufAt  BulL  Soc.  Min.,  iv;> 
118,  191,  1881. 

Occurrence  at  Vesuvius,  Scacchi,  Att  Ace  Napoli,  vi  (Contr.  Min.,  iL,  57). 

Gtboutb,  Min.,  p.  898.    See    Toibermonie,  p.  128. 
Baddamite.— See  Mt&roUte,  p.  80. 
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Haut^  Min.,  p.  112.— Vesuviufl,  Scacehi,  Att.  Aoc.  Nap.,  vL,  1878  (Contr.  Min.,  ii.,  23). 

Elasticity  in  diSferent  directiona  determined,  V(nfft,  Fogg.  Ann.,  Erg.-Bd.,  vii.,  1,  177, 
1875;  Qrothy  Fogg.  Ann.,  civii,  115,  1876. 

Figures  produced  by  etching,  Sohncke,  Fogg.  Ann.,  clTii,  829,  1876;  Earner ,  ib.,  clviii., 
819,  1876. 

An  argentiferous  yariety  of  halite  is  called  huaktajatite  by  Baimondi  (in  Domeyko,  5th 
Appendix  Min.  Chili,  1876;  also  Min.  P6rou,  p.  64,  1878). 

Isometric;  occurs  in  cubes,  also  in  incrustations  made  up  of  minute  cubic  crystals,  also 
fibrous.  H.  =  2.  Ck>ior  white,  not  altered  by  exposure.  Transparent.  Fragile  not  seo- 
tile  like  cerarffvrite.  Composition:  20NaCl  +  AgCl;  an  analysis  0)  gaye:  NaCl  89,  AgCl 
11  =  100.  B.  B.  decrepitates  and  fuses  easily;  on  charcoal  yields  siJyer with  soda.  Occurs 
in  a  calcareous  gangue  with  cerargyrite,  embDlite,  etc.,  at  the  mine  of  San  Simon,  Huan- 
tajaya,  Tarapaca,  Fem.  Called  lecJiedor  by  the  miners.  First  described  by  Baimondi  in 
the  Annales  de  la  Soci6td  de  Pharmacie  de  Lima,  1873.  See  also  Domeyko,  Ann.  Min., 
VII.,  xix.,  329,  1881. 

Halute.—- App.  II.,  p.  26. 

Halloybite,  Min.,  p.  475;  App.  II.,  p.  26.— -AnaL,  Steinbrllek,  ffamper.  Verb.  G.  Beichs., 
1876,  854.  TQffer,  Styria,  John,  Jahrb.  G.  Beichs.,  1878,  886.  Drenkoya,  Banat,  Melm- 
hacker,  Min.  Petr.  Mitth.,  ii,  281,  1879.  Distr.  San  Mateo,  Peru,  Madmondi,  Min.  Perou, 
p.  804,  1878. 

A  white  porcelain  clay,  yalnable  in  the  arts,  from  Lawrence  Co.,  Indiana,  is  called 
INDIANAITE  by  Oox  (Bep.  Geol.  Indiana,  1874,  16;  1878,  154).  It  occurs  with  allophane  in 
beds  four  to  ten  feet  thick.    H.  =  2-2-5.    G.  =  2-81-2'58.    Analyses,  1,  2,  8,  by  P^mberton : 


SiO, 
39-00 

A1,0, 
86-00 

86-85 
37-40 

H,0     H,0  at  100-  0. 
14-00              9-50 

CaO,  MgO 
0*63 

0-40 
undet. 

Alkalies. 
0-54  =  99-67. 

39-85 
88-90 

22  90 
23-60 

. . . .  =  9900. 
. . . .  =  99-90. 

Halotsichite,  Min.,  p.  654— AnaL,  Idria,  «.  ZM)har(meh,  Ber.  Ak.  Wien,  Ixxxix.,  188, 
1879. 

Hamastite. — See  BtuindnU,  App.  I.,  p.  2  and  7;  also  Tyaonite  in  tMs  App.,  p.  126. 

Hannayite.  vom  Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  18,  1878;  Bull.  Soc.  Min.,  il,  79, 
1879. 

Tridinic;  in  prismatic  crystals,  i  a  i*  =  114"  84',  J  a  «  =  140"  28'.  Cleavage  basal 
perfect,  less  so,  parallel  /and  /'.  Prismatic  planes  yerticaily  striated.  G.  =  1'898.  An- 
alysis  by  Maclyor: 

P.O.  MgO  H,N  H,0 

(i)         45-70  18-90  8-09  28-20  =  100-89. 

Heated  36  hours  at  100*  undergoes  no  change;  between  100"  and  110"  or  115"  loses  21-08 
p.  c,  becoming  opaque;  heated  over  a  Bunsen  flame  loses  the  remainder  of  the  water  and 
the  ammonia  ($6*48  —  total  loss).  The  remainder  fuses,  but  dissolves  only  in  part  in  con- 
centrated HCL  Taking  the  loss  between  100"  and  120"  as  water  of  crystalBzation,  the 
formula  is  H,(NH,)Mg,P40ie  -f  8aq,  which  requires:  P,0»  44-38,  MgO  18-75,  H,N  8-75, 
H,0  28-12  ^  100.  V  -^ 

Discovered  by  Maclvor  of  Melbourne  in  the  guano  of  the  Skipton  caves,  Victoria,  and 
recognized  as  new  by  Ulrich,  as  stated  in  a  letter  to  vom  Rath;  occurs  with  struvite  and 
newberyite.    Named  after  Prof.  J.  B.  Hannay,  of  Manchester. 

Harmotomb,  Min.,  p.  439;  App.  II.,  p.  26.— Mallard  (Ann.  Min.,  VII.,  x,  153,  1876), 
following  Des  Cloizeaux,  classes  narmotome  among  pseudo-orthorhombic  species,  and  calls 
attention  to  its  relation  in  form  to  analoite  and  also  phillipsite.  BaumJuvuer  (Z.  Kryst.,  ii., 
118,  1878)  describes  the  results  of  a  careful  optical  examination,  and  doubts  the  correctness 
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of  referring  it  to  the  monoclinio  system^  bat  Freaenitta  (ib.,  iiL,  42)  s(q>port8  the  'yvrhwwn 
of  Des  Cloizeaiix. 

HATCHsmTE,  Min.,p.  731;  App.  II.,  p.  26.  Monte  Falo,  near  Sayigno,  Italjr,  CSbmK» 
Bombtccif  Mem.  Ac.  Bologna,  III.,  viii.,  1877  (Z.  Kryst.,  iL,  506). 

HatchettoUte.  J.  L.  Smith,  Am.  J.  Sci.,  m.,  xiii.,  865,  May,  1877.  0.  D.  ABm,  ibid., 
xiv.,  128,  Au^.,  1877. 

Isometric;  m  octahedrons  with  planes  of  the  cube,  and  SS.  H.  =5.  G.  =  4*77-4*90. 
Lustre  resinous.    Color  yellowish  brown.     Translucent.    Fracture  subconchoidaL 

Analyses:  1,  2,  8,  Smith  (1.  c);  4,  5,  Allen  (1.  c): 

TaaO»    Cb,0»  TIO,    WO,    8nO,    UO,   CaO  ¥,0,^  FeO  MgO  K,0  Na^O  H,0 

1.  66-01  ....  0-76  16-SO  7*78  2-00  SOB  ....    0*50    ....  #16 Fb tr. srOQ-IS, Saith. 

2.  67-86  ....  0-00  15-63  7*00  0  80  9'Si  ....  3*21  ....  1-42  =:  10018,  Smith. 
8.  67-25  ....  0-91  16  01  711  064  212  ....  nndet.  ....  6-02 :=  0»-06,  Smith. 
4.  29-88        84-24  I'Ol  080  IS'CO  8-87  ....  219  015     tr.      1-87  4*49 Pb  tr.  =  88*55.  ' 

6.    29*60  86-94  8-89    ....    21»    Alleii. 

^  With  ceriam  oxide. 

From  analysis  4  Allen  deduces  the  formula  RsIUOt  +  2RR806  +  4aq,  with  B  =  U0„  Ga, 
▼ 
Fe,  Mg,  Na,,  and  B  =  Ta,  Gb.  Allen  calls  attention  to  the  close  relation  to  prrochlore,  and 
suggests  that  the  ori^al  mineral  in  this  case  may  haye  been  anhydrous  ana  hence  analo- 
gous to  it  in  composition.    The  pyrognostic  characters  are  near  those  of  |)yrc»chlore. 

Occurs  with  samarskite,  sometimes  implanted  on  the  former  mineral,  in  the  mica  mina 
of  Mitchell  Co.,  North  Carolina.    Named  after  the  English  chemist  Hatchett. 

Haoghtonite. — See  Mica  Oraupf  p.  77. 

Hautnite,  Min.,  p.  882 ;  App.  II.,  p.  26.— Oryst^  Albani  Mts.,  SMkter,  Z.  Eiyst.  I, 

286.  1877. 

Hatesine,  Min.,  p.  599.— AnaL,  Atacama,  Chili,  Domeyko,  Ann.  Min.,  YII.,  z.,  26, 18TS. 

Hedtphanb,  Min.,  p.  537. — ^L&ngban,  Sweden,  LindstrOm  (Qeol.  F6r.  POrh.,  iv.,  26«. 
1879  >.  G.  =  6*82.  Color  white  or  yellowish  white.  Analysis  after  deducting  a  littk 
CaCO,:  AsaO.  29  01,  PaO*  055,  PbO  4101,  BaO  827,  CaO  7'85,  MgO  0-26,  Pb917,a 
8-14,  FeaOa  0-08,  Na^O  015,  K,0  009  =  99-57;  this  oorreisponds  to  the  usual  fonnuli 
SRsAs^Os  +,  PbCU,  but  the  variety  is  remarkable  as  containing  so  much  barium.  Tbe 
hedyphane  of  Paisberg  contains  no  barium  or  at  most  only  a  trace. 

According  to  De8  Cloizeaux  (Bull.  Soc.  Min.,  iv.,  98,  1881),  the  L&ngban  hedyidiane  is 
monoclinic  and  perhaps  isomorphous  with  caryinite,  p.  20. 

See  also  Mimetite,  p.  81. 

Hkbsonite.— See  Amhlygonite,  p.  5. 

Heldburgite.    Luedeeke,  Zeitsch.  gesammt.  Nat.,  m.,  iv.,  291,  884,  1879. 
Tetragonal,  c  (vert.)  =  0*7500.    In  minute  {8  mm.  long,  i  to  i  mm.  thick),  prismatic  cijs- 
i-»,  /,  1 ;  angle  J  A  1  =  136**  41'  (near  zircon).     In  habit  resembles  guarinite 


tals.    Pi 

H.  less  than  that  of  ste3.  Lustre  adamantine.  Color  yellow.  Streak  white.  Trans- 
parent. B.  B.  infusible.  Composition  unknown  (TiO^  absent).  Occurs  in  the  feld^ 
of  the  phonolyte  of  thd  Heldburg  near  Coburg.    [Needs  further  examination.] 

•  Hblvitb,  Min.,  204;  App.  11.,  p.  27. 

HEMATirE,  Min.,  p.  liO;  App.  II.,  p.  27.— Ory«L,  Vesuvius,  8ca4ieh%,  Att  Accad.  Napoli 
vi.,  1873  (Contr.  Min  ,  iL,  1).  Sadebeck,  Fogg.  Ann.,  clvi.,  557.  Binnenlhal,  Biiekiwj,  Z. 
Krvst.,  i.,  5G8;  ii.  410.  Qroth,  Min.-Samral.  Strassbure,  p.  73,  1878.  Biancaville,  Etna. 
f>.  ijomvlx,  Z.  Kryst.,  iii.,  294,  1879.  Reichenstein,  Silesia,  Hare,  Z.  Eryst,  it.,  2JT, 
1879.    Ascension  Island,  wm  Bothy  Z.  Eryst,  vi.,  192, 1881. 
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Crystallogenetio  obserrations,  Seharff.  Jahresb.  Senok.  Nat.  Ges.,  187d-80. 

With  magnoferrite,  octahedral  crystals,  Vesuvius,  vom  Baih,  J.  Min.,  1876,  386.  With 
magnetite  in  parallel  position,  Bucking,  Z.  Kryst,  L,  575;  do.  with  marcasite,  Sctdebecky 
Pogg.  Ann.   Erg.-Bd.,  viii.,  625 

Hbnbyite.— App.  II.,  p.  27. 

Henwoodite.    J,  R.  Collins,  Min.  Mag.,  1.,  11,  1876;  C.  Le  Neve  Foster,  ibid.,  p.  8. 

In  botryoidal  globular  masses  having  a  crystalline  stracture.  H.  =  4-4 '5.  G.  =  2*67. 
Color  turquoise  blue.  Streak  white  with  bluish  green  tinga  Fracture  concholdal.  Anal- 
yses, Colljns(l.  c): 


P,0. 

Al.O. 

Fe,0, 

CuO 

CaO 

HaO 

SiO, 

1.    48-94 

18-24 

2-74 

7-10 

054 

1710 

1-87     .O8s8-97  =  lt)0. 

2.    48-20 

.... 

.... 

7-00 

.... 

19-50 

.  •  •  • 

The  iron,  lime,  and  silica  are  regarded  as  due  to  impurities;  but  aside  from  this  the 
analyses  are  so  obviously  imperfect,  that  it  is  useless  to  attempt  to  give  a  formtda;  the 
mineral,  however,  seems  to  be  related  most  closely  to  turquoise.  In  the  closed  tube  decrepi. 
tates  slightly,  gives  off  water,  and  turns  brown.  B.  B.  infusible,  colors  the  flame  green. 
Copper  reactions  with  borax.  Occurs  on  limonite  at  the  West  Fhenix  mine,  ComwaU. 
Named  from  Mr.  Wm.  Jory  Henwood. 

Hermannolite.    See  Columbite,  p.  29. 

Herrengrundite.  Brczina,  Z.  Kryst.,  iii.,  859,  March  25,  1879.  UEy5LGTiTE.  Szdbd, 
Min.  Mitth.,  ii.,  311,  1879  (Lit.  Ber.  Ungam,  iii.,  510,  1879). 

Monoclinic  (triclinic?)  :  c  (vert.)  :b  :d  =  28004  : 1  : 1-8161.  /?  =  91'  0'.  Observed 
planes:  0,  -i-t,  ~f-t,  i-t,  M,  1, 1  i-l  i-J,  ^,  »4,  A  M-  /  A  /=  57"  42',  0  A  1  = 
106"  52',  0  A  /=  90"  84'.  Cleavage  basal  perfect.  /  less  so,  also  *-2  or  t-^  (?).  Occurs 
in  spherical  groups  of  thin  sLs-sided  plates.  The  basal  plane  striated  parallel  i-4.  Twin- 
ning plane  generally  0.  Optic  axes  in  plane  parallel  to  the  direction  of  striation.  2£a  = 
59"  2^  (Li),  6.)"  18'  to  60"  53'  (Na),  68"  89'  (Tl).  Double  refraction  negative.  (Brezma.^ 
Bichroism  weak,  bluish  green  and  greenish  yellow.  II.  =  2-5.  G.  =:  8-182.  (Winkler.) 
Lustre  vitreous,  on  cleavage  face  sometimes  pearly.  Color  emerald  green,  verdigris  green, 
and  bluish  CTeen.  Streak  light  green.  Transparent  Analyses;  1,  Berwerth,  Z.  l&yst., 
iii.,  878;  2,  Schenek,  Min.  Mitth.,  ii.,  815,  1879, 

SO,  CuO  CaO  HaO 

1.  24-62  54-16  2-05  19-01=100. 

2.  24  62  49-52  8-59  1073,  S,0,  0-88,  FeO  014,  MnO,  MgO  tr.  =  99-98. 

Brezina  regards  the  CaO  as  present  in  the  form  of  gypsum  as  an  impurity;  deducting 
this  the  result  obtained  is  :  SOs  2304,  CuO  57-53,  H9O 1944  =  100.  -SzabO,  on  the  contrary, 
regards  the  CaO  as  essential,  and  writes  the  formula:  (CuSO*  +  aq)  +  SHaCuOa  +  (CaS04  + 
2aq).  [The  view  of  Szab6  seems  very  improbable,  and  is  not  established  bv  his  experiments 
made  to  decide  the  point;  the  mineral  needs  further  examination  on  the cncmical  side.] 

Occurs  with  malachite  and  calcite  in  a  quartz  conglomerate  at  Herrengrund  in  Hungarjr. 
Related  to  langite,  brochantite,  etc.  Named  from  the  locality  Herrengrund  =  Urv51^  m 
Hungarian. 

HBRSCHELm:,  Min.,  p.  437;  App.  n.,p.  27. — The  herschelito  of  Richmond,  Victoria 
(called  secbachitc  by  Bauer,  App.  II.,  p.  50),  is  referred  to  phacolite  (chabazite)  by  vom 
Rath  (Ber.  Ak.  Berlm,  1875,  523);  Becke,  however,  shows  (Min.  Petr.  Mitth.,  ii.,  416,  1879), 
that  it  differs  from  chabazite;  ho  regards  the  form  as  monoclinic  united  by  twinning  in  a 
manner  analogous  to,  but  not  identical  with,  chabazite.  A  similar  result  is  reached  by  von 
LasaiUx  (Z.  Kryst.,  v.,  838,  1881)  for  the  herschelite  from  Aci  Castello,  Sicily;  an  analysis 
yielded :  SiO,  4715,  AlaO,  21 42 (with  Fe^^O,),  CaO 5  84  (with  MgO),  Na,0,  K,0 [669],  11,0 
19*40  =  100,  leading  to  the  formula  (Na,  E),  Ca  [Al9]3Sia084  +  12aq. 
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Hessite,  Min.,  p.  60;  App.  II.,  p.  ^Hl.-Schrauf  (Z.  Erfflt.,  iL,  948, 187S),  deactilMSft 

highly  modified  crystal  from  Kezbanya;  he  refers  it  to  the  isometric  system,  and  shows  that 
the  species  is  isomorphous  with  argentite,  he  notes,  however,  the  yariatioiiB  in  the  measnzed 
angles,  but  concludes  that  they  fall  within  the  probable  errors  of  observation.  Kremner 
(Z.  Kiyst.,  iv.,  542),  describes  isometric  crystals  of  unusual  perfection  from  the  Jacob  and 
Anna  min^,  Botes  Mt,  between  Zalathna  and  VdrOspatak,  Transylvania.  Becke  (Min.  Petr. 
Mitth.,  ill.,  801,  1880)  has  subjected  the  crystals  from  Botes  to  a  careful  examination,  and 
argues  [but  not  conclusively]  that  they  must  be  referred  to  the  triclinic  system,  although 
they  closely  approximate  to  tne  isometric  form.  An  analysis  gave  him:  Ag  60'<^,  Au  l-f?, 
Te  :j7 '32,  quartz  0*40=  9968,  corresponding  to  Ag^Te  with,  as  assumed  tiy  the  author,  a 
little  AuaTe,. 

From  Kearsarge  mine.  Dry  Canon,  Utah,  Genth  (anaL  by  .Ba^  Am.  FhiL  See.  Fhihd, 
zvlL,  115,  1877  (or  Z.  Kiyst.,  iL,  8).    Chili,  Domeyko,  C.  B.,  IxxxL,  682,  1875. 

Hetasrolite.  G.  E,  Moore,  Am.  J.  So.,  m.,  ziv.,  428,  Nov.,  1877.  Hstairitie,  Nan- 
mann-Zirkel,  Min.,  11  ed.,  p.  871. 

Announced  as  follows,  but  not  fully  described:  In  botryoidal  ooatines  with  colnmssr 
radiate  structure.  H.  =  6.  G.  =  4'9ft.  Lustre  metallic  to  submetalfic  Color  bhK±. 
Streak  brownish  black.  Opaque.  Brittle.  Contains  zinc  and  manganese,  and  stated  to 
be  a  zinc  hausmannite,  but  no  analyses  published.  Occurs  intimately  associated  with  chal- 
cophanite  (whence  name  from  irafpoi,  companion)  at  the  PlUBaic  zinc  mine,  Steriii^ 
Hill,  New  Jersey.    [A  more  complete  description  is  needed.] 

Hetazsite.— See  EeUBrolUe, 

HcTEBoomriTE,  App.  n.,  p.  27.— St  Anton  mine,  Heahach,  near  Witticfaen,  Baden, 
Sandbtrffer,  J.  Min.,  1876,  280. 

Hbtebohosfhite. — See  Jamesonite,  p.  64. 

Henbacblte.    F,  Sandber^er,  Ber.  Ak.  MUnchen,  1876,  288. 

In  thin  soot-like  incrustations;  in  dendritic  or  small  spherical  ammAm.  H.  =9*6^ 
G.  =3*44.    Color  deep  black.    Streak  submetallic.    Analysis,  Zdtftmel  (L  c.): 

Co,0,  Ni,0.  Fe.O»  Mn,0,  H«0 

65-50  14*50  618  1*50  12-59  =  99-22. 

This  corresponds  to  8R,0t  +  4Ha0.  B.  B.  infusible.  Soluble  in  concentrated  hydro- 
chloric acid,  with  evolution  of  chlorine;  the  solution  deep  bluish  creen,  but  on  dilution 
with  water  becomes  rose  red.  Occurs  as  a  secondary  product  coating  oarite  at  the  St.  Anton 
mine,  in  the  Heubachthal,  near  Wittichen,  Baden;  also  at  the  mine  Eberhard,  near  Alpiis- 
bach,  WQrtemberg.  This  mineral  was  first  referred  to  heterogenite  by  Sandberger,  J.  Min., 
1870,  280.     [Is  the  substance  homogeneous  ?] 

HEnLAVDiTE,  Min.,  p.  444;  App.  II. ,  p.  28.—Ory^  Turkestan,  «.  Jeremefef^  Vak 
Min.  Ges.  St.  Pet,  IL,  xiiL,  889  (Z:  Kryst.,  ii.,  508). 

AnaL,  Oranse  Free  State,  So.  Africa,  Cohen,  J.  Min.,  1875,  116.  San  Piero^  EUa, 
Oraitarola  and  Sansoni,  Att  Ace.  Toec.,  iv.,  175,  1879;  ib.,  p.  814. 

Occurs  at  LeiperviUe,  Delaware  Co.,  Penn.,  £8nig,  Z.  Eryst.,  iL,  808, 1878. 

See  also  EpistiUnte,  p.  42;  and  Oryzite,  p.  87. 

Hezagonltei. — See  AmpMMey  p.  5. 

Hlbbertite.    ^iK^tZ^tf.  Min.  Mag,  ii.,  24,  1878. 

Pulverulent  Color  lemon  yeUow.  Analysis  after  deducting  20*68  p.  o.  of  the  matrix. 
kammererite,  insoluble  in  dilute  acid :  CO,  2544,  FeO  3*28,  MnO  0-58,  MgO  26-56,  CaO 
28*46,  H9O  15*78  =  100.  From  a  auarry  of  chromite  on  the  isUind  of  Unst  Named  after 
Mr.  Hibbert,  the  discoverer  of  the  cnromite.  [The  investigation  of  the  substance  is  not  saf- 
ficiently  complete  to  prove  that  it  is  a  diBtlnct  species;  it  seem  to  be  a  mixture  allied  to 
predazzite  and  pencatite,  Min.,  p.  708,  709;  and  App.  II.,  p.  46] 
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Biddenito^— See  Spodtmene,  p.  113. 

HisnvoB&iTB.  Min.,  p.  489;  App.  n.,  p.  28.— AnaL  of  a  related  mineral  (Collins),  Japan, 
Jkfilney  Min.  Mag.,  iii.,  99, 1879. 

Hofinaimite.  BeeM,  Ace.  Line.  Trans.,  DI.,  ii.,  185,  1878.  Occurs  Id  tabular  crystals, 
aliaped  like  rhombs;  tiiey  are  colorless,  tasteless,  and  odorless.  G.  =  1*0565.  Soluble  in 
alcohol  (5  pts.  in  1000  pts.  alcohol  at  14*")  more  readily  than  in  ether.  Melts  at  71°  to  a 
fluid  resemblingoliye  oil,  bums  with  a  bright  flame.  Composition  CaoHssO;  an  analysis 
gAYe:  C  82*28,  H  12-20,  0  6*57.  Forms  a  white  crystalline  effloiesoence  on  lignite  in  the 
neighborhood  of  Siena.    Named  after  Prof.  A.  W.  Hofmann,  of  Berlin. 

HomiUte.  5.  i^.  Pa(/A»i22,  Geol.  F5r.  F5rh.,  iii.,  229, 1876.  Des  Chizsam  and  Damot^Ty 
ib.,  iii,  885,  1877,  or  Ann.  Chim.  Phys.,  V.,  xii.,  405,  1877. 

Monoclinia  In  angles  closely  related  to  gadolinite  and  datolite.  I A  1=  116^,  0  A^ 
=  90°  89',  0  A  2-i  =  147°  20'  (0,  7.  2-i=  ♦-♦,  2-4,  /  of  datolite,  Min.,  p.  880).  Crystals 
octahedral  in  habit  by  extension  of  I  and  2-i,  also  0  and  i-i  prominent.  Cleayage  indis- 
tinct. Axes  in  a  plane  perpendicular  to  plane  of  symmetry,  bisectrix  nearly  pcu*allel  to 
Erismatlc  edge.  2Ha  =  dT"  5'  to  98°  22'  (red).  Dispersion  p>  v,  also  of  bisectrices 
orizontal  (Des  doizeaux).  H.  =  4*5-5 (5*5  Paijknll).  G.  =  8*84 (828  Paiikull).  Lustre 
resinous  to  yitreous.  Color  black  or  blackish  brown.  Streak  grayish.  Translucent  in 
thin  splinters.    Analyses:  1,  Paijknll  (L  c);  2,  Damour  (1.  c.); 

SiO,    B,0»   AlsOs  Fe,0»  FeO  MnO   MgO   CaO   Ce,0,*  Ka,0  EaO  ign. 

1.    81-87  [1808]    1-50    215    16-25....    0-52    27-28    ....       1*09  0*41  0-85  =  100. 

3.    8800[15-21] 1818  0-74    ....    27-00    2-56      I'Ol  ....  2-80  =  100. 

^  •WithLA,0„I>i,0,. 

From  analysis  1  the  following  formula  is  calculated:  FeCa«BsSiiOio,  which  corresponds 
closely  with  tnat  of  datolite,  to  which  the  mineral  is  similar  in  crystalline  form.  This  simi- 
larity was  flrst  pointed  out  by  NordenskiOld  (OeoL  F5r.  FOrh.,  iii.,  282, 1876).  B.  B.  homi- 
lite  fuses  yery  readily  to  a  black  ^lass ;  reacts  for  iron  and  boracic  acid.  Completely 
decomposed  by  HCl  with  ^latinization.  Found  on  the  Stock5  near  Breyig,  Norway,  witn 
meliphanite  and  erdmanmte.    Named  from  dutXsoo,  to  occur  together, 

Des  Cloizeaux  remarks  that  some  crystals  of  homilite  are  throughout  doubly  refracting, 
others  are  composed  of  a  green  doubly  refracting  kernel  surrounded  by  a  yellowish  crust  of 
singly  refracting  material,  while  still  others  are  entirely  singly  refracting.  In  this  respect  it 
is  closely  similar  to  gadolinite;  whether  this  yariation  is  certainly  due  to  alteration  does 
not  appear.  An  analysis  of  some  of  the  isotropic,  brownish-colored  fragments  gaye  Damour 
(G.  =  808):  SiO,  28-01,  BaO,  554,  ZrO,  847,  A1,0, 8-81,  CeO  19*28,  DiO,La08-U9,  FeO  5-4*3, 
MnO  1*85,  CaO  1100,  K^O  198,  SnO,  0-45,  H,0  1210,  TiO,  tr.  =  100.  Damour  remarks 
the  similarity  in  appearance  of  the  isotropic  mineral  analyzed  by  him  to  true  erdmannite, 
and  adds  that  the  mineral  supposed  to  be  the  latter  contains  no  Doron  (see  also  p.  48). 

HoPEiTB,  Min.,  p.  544.~Z)am(mr  and  Dm  CloizeimXy  Bull.  Soo.  Min.,  ii.,  181,  1879. 
Friedel  and  Sa/rasin,  ib.,  p.  153. 

Des  Cloizeaux  has  made  a  cryBtallographic  and  optical  examination  of  hopeite,  confirming 
and  extending  the  results  of  tArj  and  Haidinger.  Damour  shows  that  it  is  essentially  a 
zinc  phosphate,  and  Friedel  and  Sarasin  haye  succeeded  in  forming  artificially  crystals 
which  haye  the  form  and  optical  properties  of  hopeite,  and  which  haye  the  composition 
ZnsP,0«  +  4aq,  which  requires :  FjO.  81*07,  ZnO  5818,  H,0  15-75.  They  conclude  that 
this  formula  expresses  also  the  composition  of  natural  hopeite.  According  to  Sohrauf  his 
new  species  eggonite  (q.  y.)  is  closely  related  in  form  to  hopeite. 

HOBBACHTTIS.— App.  II.,  p.  28. 

HosirBLBirDB.— See  AmpMbdU^  p.  5. 
HoBTOvoun.— App.  I.,  p.  7. 
Howun.— Min.,  pi  696;  App.  n.,  p.  28. 
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HuAsroLiTE,  Min.,  p.  42. -—A  massive  mineral  haying  a  bluish  gray  odor  is  rE&Er^  - 


in  composition  to  PbS  4-(2n,  Fe)S,  with  Zn  =  16*59;  another  from  Cotx>-€c«o»  &_-^ 
afforded  5  p.  c.  ZnS  (6th  App.  Min.  Chili,  p.  17,  1878). 

HCbnerite,  Min.,  p.  608;  App.  II.,  p.  28. — ^Nevada,  containing'  fJiAninm^  Sa&^- 
J.  Min,,  1877,  608.    From  Morochochi^   Peru,  Baimondi,  Min.    P^nra,   p.  2-U,  !<- 
Occurs  at  Rabenstein,  Sandberger,  J.  Min.,  1879,  869.     Found  by  W.  P.  J^mey,  in  u 
Black  Hills,  Dakota,  at  the  Comstock  mine,  near  Deadwood. 

HuUite.    E.  T.  Ilardman,  Proc  Roy.  Ir.  Acad.,  II.,  iii.,  161,  187a 
Massive.    H.  =  2.    Color  velvet  black.    Lustre  waxy  but  doIL     Analjas.  Harims: 
SiOa  89-44,  A1,0, 10-35,  Fe,0,  2072,  FeO  8-70,  MgO  747,  CaO  448,  H,0  18^  MdOc 
CO9  tr.  =  99*78.    Occurs  filling  and  coating  vesicular  cavities  in  the  basalt  of  CamincG 
Hill,  near  Belfast,  Ireland. 

Heddle  remarks  that  hullite  may  be  considered  as  a  desiccated  chlorophjeite,  bat  h  ^- 
gives  the  following  analysis  of  a  similar  mineral  from  the  basalt  at  ICinlrMl  in  f  Li.<r 
Scothmd:  SiO,  8859,  Al,0.  1784,  FeaO,(FeO  undet.)  1597,  MnO  1-56,  CaO  S-M.  >. 
8-65,  K,0  0 67,  H,0  13-48  (at  100"  804)  =  100-20.  This  he  regards  as  a  h<Mnoq> o- . 
mineral,  and  believes  it  to  somewhat  support  the  claim  of  hullite  to  be  considered  i>  n 
independent  species,  Trans.  Boy.  Soo.  Edmb.,  zxiz.,  89,  1871^.  [Near  delessite;  coci^- 
also  diabantite.] 

Huminite.    A  hydrocarbon  from  Ostmark,  in  Wermland,  Sweden,  which,  aooonik: 
Ekman  ((Efv.  Ak.  Stockh.,  1868,  188),  has  the  composition  (ash  free):  C  67  15,  O  ^^  ~' 
2-55,  N  0-47,  S  ro-40]  =  100.    A  simihur  coal  from  Gryhytte,  Finberget,  Sweden,  be 
according  to  Heiland  (Geol.  FOr.  F5rh.,  ii.,  521,  1875),  the  composition  (ash  fieeV  C  6>' 
0  281175  8-89.  N  tr.,  S  0-38  =  100. 

HumTB,  Min.,  p.  863.— See  Chondrodite,  p.  26;  and  App.  n.,  p.  28. 

Hnntilite.— See  MdtfarlanUe,  p.  71. 

HYALiTB.—Min.,  p.  199;  App.  II.,  p.  28. 

Htalosideritb. — Min.,  p.  256;  App.  II.,  p.  28. 

Hyalotekite.    NordenalnSld,  Geol.  F<tr.  F5rh.,  ill.,  882,  1877. 

Massive.  Coarsely  crystalline.  Cleavage  easy  in  two  directians,  at  an  an^le  of  app  r 
mately  90° ;  also  less  easy  in  a  third  direction,  in  the  same  zone  (Des  Cloixeaux).  H.  =  0-' ; 
G.  =3-81.  Lustre  vitreous  to  greasy.  Color  white  to  pearly  gray.  Transparent  in  ver 
thin  plates.  Brittle.  Optically  biaxial,  axes  in  a  plane  parallel  to  the  axis  of  the  5:>  : 
three  cleavages:  2H  =  98*-99*'  (red),  bisectrix  positive  (Des  Cloizeanz,  BulL  Socl  MIil,  1- 
9,  1878).     An  incomplete  analysis  gave : 

SiO,  PbO  BaO  CaO  ign. 

89-62  25-80  2066  700  083    A1,0„  K,0,  etc,  tr. 

B.  B.  fuses  to  a  clear  glass,  which  in  R.  F.  becomes  blackened  with  reduced  lead.  0: 
charcoal  with  soda  in  small  amount  fuses  to  a  clear  glass;  with  more  soda  in  R.  F.  gir^  i 
lead  globule  and  a  coating  of  lead  oxide.  In  salt  of  phosphorus  dissolves,  leaTing  a  sffi- 
cton  of  silica.  Insoluble  m  hydrochloric  or  sulphuric  acids.  Occurs  sparingly  in  a  ^v. 
ish-white  feldspar,  with  hedyphane  and  schenerite,  at  L&ngfoan,  Wermund,  Swedes. 
Named  from  vaXoi,  glaas,  and  r^xetr,  to  mdL 

Htdrabgillite. — See  CHbbaiU,  p.  61 
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Htdsaeotritb.— App.  II.,  p.  28(8). 
Bydrocafltorite.— See  Petdlite,  p.  91. 

HydrocortwBite.    Nordenskidld,  Geol.  P5r.  FOrh.,  iiL,  881,  1877. 

AhjdroiLS  lead  carbonate  (perhaps  SPbCOs  +  HgO),  occurring  sparingly  as  a  coating  on 
native  lead,  at  Langban,  Wermland,  Sweden.  It  consists  of  white,  colorless,  crystalline 
plates,  showing  one  perfect  cleAvage;  soft.  Soluble  in  acid  with  evolution  of  carbon  diox- 
ide. According  to  Bertrand  (Bull.  Soc.  Min.,  iv.,  87.  1881),  the  mineral  occurs  in  hexago- 
nsA  plates,  and  optically  is  uniaxial,  negative.    [Needs  further  examination.] 

Hydbocupritb.— App.  11.,  p.  28. 
Htdbocyanite. — ^App.  II.,  p.  29. 

Hydrofluorite.  Scacehi,  Att.  Ace.  Napoli,  vi.,  1878  (Contrib.  Min.,  ii.,  85).  Hydro- 
fluoric acid  gas  observed  at  Vesuvius,  especially  after  the  eruptions  of  1870  and  1872. 

Hydrofranklinite.  According  to  the  late  W.  T.  RcRpper,  a  new  hydrous  oxide  of  zinc, 
manganese,  and  iron.  Occurs  in  small,  very  brilliant  iron-black  regular  octahedrons;  with 
octahedral  cleavage  highly  perfect.  H.  =4-4-5.  G.  =  406-4-09.  From  Sterling  Hill, 
N.  J.    [The  original  investigation  was,  unfortunately,  never  completed.] 

Htdbohalite. — App.  II.,  p.  29. 

Hjrdroilmenite. — See  Meruiccaniie,  p.  76. 

Htdbomaonesite. — App.  II.,  p.  29. 

Hydroniocite.  A  name  suggested  for  a  doubtful  substance  conjectured  to  be  a  hydrated 
oxide  of  nickel,  Texas,  Penn.,  C.  U.  Shepard,  Min.  Contr.,  1877. 

Hydrophilite.— See  ChloroedleUe,  p.  25. 

Hydrorhodonite.    N.  Engstr&m,  GeoL  F5r.  F5rh.,  ii.,  468, 1875. 

Massive  ;  crystalline.  Cleavage  easy  in  one  direction.  H.  =  5-6.  G.  =  2*70.  Lustre 
vitreous.  Color  red-brown.  Streak  brownish  white.  Translucent,  in  thin  splinters  trans- 
parent.   Fracture  splintery.    Analyses : 


99-98. 


Formula  RSiOi  +  H^O,  or  rhodonite  i)lus  a  molecule  of  water.  Soluble  in  HCl,  with 
the  separation  of  silica.  B.  B.  fuses  e^ily  to  an  opaque,  brownish  red  bead ;  reacts  for 
manganese.  The  powdered  mineral  becomes  black  on  heating.  From  L&ugban,  in  Werm- 
land, Sweden.    [Perhaps  simply  a  hydrated  rhodonite.] 

Hydrotitanite.— See  Ferofskite,  p.  91. 

Htqsophilite,  App.  II.,  p.  29.—- Belated  mineral  from  Beuschbach,  Palatinate,  Gumhel, 
J.  Min.,  1878,  385. 

Hypersthene,  Min., j).  209;  App.  II.,  p.  29.— AnaL,  Adirondacks,  N.  Y.,  Leeds,  Amer. 
Chem.,  March,  1377.  Finland,  CEiv.  Finsk.,xvii.,  72-8.  Arvieu,  Arveyron,  JV«owt,  C.  R. 
IxxxvL,  1419,  1878.  ^Santorm,  Fouque,  Bull.  Soc.  Min.,  i.,  46,  1878.  Roms&s,  Askim, 
Meinich,  HjortdalU,  Z.  Kryst.,  iv.,  519,  1880. 


SiO, 

MnO 

FeO 

MgO 
6-98 

CaO       Li,0         Na,0 

H,0 

1.    44-07 

30-83 

1-04 

8-60        1-23           0-39 

1184    = 

2.    44-06 

8115 

1-00 

7-24 

8-54    (LiCl,  Nad  =4-80) 

11*96. 
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CiyBtallographio  and  optical  deBoription  with  analyses,  Bodanmais,  Beeke,  Ifin.  Petz; 
Mitth.,  iii.,  60,  1880.    From  Demayend,  Persia^  in  trachTte,  Blaaa,  Min.  Petr.  Ifittfa.,  iiL, 

479,  1881. 

HTPocHLosrnE.~Min.,  p.  892;  App.  n.,  p.  80. 

IcB,  Min.,  p.  185.— Optical  stractuxe,  Koch,  J.  Min.,  1877,  449.     £erHiu  Ann.  Ch. 
Phys.,  v.,  xiif,  288,  ISTO.    Klocke,  J.  Min.,  1879,  272;  1881,  i,  28. 

Idocbasb.— See  Vuueianite,  p.  129. 

Idrocastoxite  (Hydrocastoiite).— See  BUaUte,  p.  91. 

Zgdlstr0iiiita.--See  Ihfroauriie,  p.  99. 

IhlUte.    8ehrauf,  J.  Min.,  1877,  252. 

Amorphous.    Fonns  an  efflorescence  on  gxa^te,  having  a  botryoidal  or  small  renifotm 
stractore.    G.  =  1  '812.    Color  orange  yellow,  oeooming  pale  yellow  in  dzy  air.    Analyses: 


1. 

SO. 
88-2 
87-4 
87-2 

A1,0,,  Fe,0.          FeO 
24-5                 21 

CaO 

•  •  • 
0*4 
0-8 

H,0 
85-6 
85-6 
858 

=    100-a 

2. 

0-8                26-1 

=      99a 

8. 

25-6                 1-4 

=      99-8. 

Formula  perhaps  [Fe,]S.0„  +  12aq.  =  SO,  88-96,  Fe«0,  25-96,  H,0  85-07.  Solnbk  In 
cold  water.  Occurs  at  the  graphite  deposits  at  Mngran,  Bohemia,  owing  its  origin  to  the 
decomposition  of  imbedded  crystals  of  pyrite.  Named  for  Mr.  Ihle,  saperintendoit  ol 
mines  m  Mugran.    [Near  coqmmbite.] 

Uasita.  A.  F,  Wuenaehy  Mining  Index,  LeadTille,  Colorado,  Nov.  5, 1881.  In  looodj 
adherent  crystalline  anreffates,  prismatic.  Color  white.  Taste  bitter,  astringent.  Fria- 
ble.   Analysis  by  M.  W .  lies  : 

80.  MnO  ZnO  FeO  H,0 

85-85  2818  568  4*55  80*18    =    99*89. 

This  corresponds  approximately  to  RSO4  +  4aq.,  which,  with  R  =  Mn :  Zn  :  Fe  =  5 : 1 : 1, 
requires :  SO3  8568,  MnO  22*58,  ZnO  515.  FeO  4*58,  H,0  82*06  =  100.  Readily  aoluhis 
in  water.  Occurs  in  a  siliceous  gangue  with  the  sulphides  of  iron  and  sine  (from  which  it 
has  been  formed),  in  veins  2  to  8  inches  wide.  Locality  in  Hall  Valley,  Pai±  Co.,  Oolotado 
N&ned  after  Dr.  M.  W.  Ues,  of  Leadville. 

Ilmienitb.— See  Menaceantie,  p.  76. 

iLMENORtTTiLE.— See  HutHe,  p.  106. 

Ilsehavnite.— App.  L,  p.  7. 

iLTAms,  Min.,  p.  296  ;  App.  11.,  p.  SO.^-Anal^M,  (1),  Elba,  S^Sex  (BCin.  MittiL,  18^ 
2),  an  unaltered  crystal ;  (2),  r'    '  '   '  '  -  -    —  •    ^>  - 

Proc.  Roy.  Ir.  Acad.,  II.,  iii.,  I 


72),  an  unaltered  crystal ;  (2),  Early,  quoted  by  Iteynolds  (Chem.  News,  zzxri,  85,  1877]^ 


SiOa    Fe,0,    FeO    MnO    CaO     H,0 

1.  G.  =  4087 (J)  29*67    21*26    8809    0*74    18*88    2*82  =  100-41. 

2.  29*98    2016    8188    8-02    18*71    0*42,  AUOt  0*36«  BfgO  0*80,  K«0  0*20, 

[^O  0-28  « 100*22. 
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BjMoM  makes  the  w»ter  essential,  and  adopts  the  fommla  of  Stfldeler :  Bt[B«]  Si40i9,  or 
S)Ca,Fe«rFei1Si40ia;  Beynolds  neglects  the  water,  and  writes:  B«[B,]Si4aiT,  or  Gat(F^» 
Mn).[Fe,]Si.O,%.  ^  -^ 

According  to  Webskj,  isomorphoos  with  hnmite,  Ber.  Ak,  Berlin,  1876,  201. 

Indianaite.--See  EdUoysUe^  p.  55. 

lodobromlte.    A.  von  LobomIx,  J.  Min.,  1878,  619. 

Isometric,  in  octahedrons  with  cubic  planes.  Cleavage  octahedral  indistinct.  G.  =s 
0*713.  Color  sulphur  yellow,  sometimes  greenish.  Sectile.  Composition:  2  Ag  (Cl,Br)  + 
Ag  I  =  CI  7-79,  Br  17-18,  1 1416,  Ag  60-88  =  100.    Analysis,  Lasaulx  (L  c): 

a  Br  I  Ag 

709  17-80  1505  59-96    -    99-40. 

B.  B.  gives  off  toomine  Tapors  and  leaves  a  silver  globule.  Found  in  small  cavities  in 
ferruginous  (juarts  at  the  mine  <*  SchOne  Aussicht,"  near  Dembach,  Nassau,  associated 
-with  beudantite,  oarminite,  and  probably  greenoddte. 

loDTBiTB,  Min.,  p.  117.— Artificial  crystals,  hemimorphic,  «.  Zephmrovich^  Z.  Kryst.,  iv., 
119,  1879. 

Oryst.,  Dembach,  Nassau,  Seligtnann,  Corr.  Bl.  Nat.  Yer.  Bonn,  xxxvil.,  130,  1880. 
Occurrence  at  Caracoles,  CMli,  DomeykOt  6tii  App.  Min.  Chili,  p.  29, 1878. 

loLiTB,  Min.,  p.  299;  App.  II.,  p.  80.— Elba,  J/AeMardi,  Att  Aco.  Tosc,  ii,  July  4, 
1875  (ZS.  a.  Ges.,  xxvi,  482).  Pseudomorphs,  Wiehmann,  ZS.  G.  Ges.,  xxvL,  675,  1874 
In  Hungarian  trachytes,  8zab6,  J.  Min.,  Beil-Bd.,  L,  302,  1881. 

lonite.    S.  Pumeli,  Am.  J.  Sc.,  HI.,  xvi,  153,  August,  1878. 

A  fossil  hydrocarbon  found  in  a  more  or  less  impure  condition  in  the  lignite  of  lone 
Valley,  Amador  County,  California.  Structure  firm,  earthy.  Color  brownish  yellow. 
Partially  soluble  in  cold  alcohol,  largely  soluble  in  ether,  completely  so  in  chloroform.  A 
brown  tarry  oil  containing  a  small  quantity  of  paraflQne  is  separated  by  dry  distillation. 
Exact  chemical  nature  unknown. 

Ibidiux,  Min.,  p.  12.— Oryst,  Ural,  v.  Jeremejef,  Verb.  Min.  Ges.  St.  Pet.,  II.,  xiv., 
155, 1879  (Z.  Kryst.,  iii.,  437). 

Ibidoshine,  Min.,  p.  12.— (Nefdanskite),  v,  Kokaeharof,  Min.  BussL,  vi,  237,  239,  1874 

Lion,  Min  ,  p.  15;  App.  II.,  p.  30.— The  native  iron  of  Ovifak,  Disco  Bay,  Greenland, 
discovered  by  Wordenalndld  in  1870  (CEfv.  Ak.  Stockh.,  1870.  1058,  and  1871.  1,  or  Geol. 
Maff..  ix.,  1873),  and  by  him  regarded  as  of  meteoric  origin,  has  been  exhaustively  studied 
botu  initsgeognostic  and  chemical  relations:— See  ^or(2«&0;»,  CEfv.  Ak.  Stockh.,  1871,  453; 
JVawcMo^ib.,  Bihang,  i.,  April,  1872  (or  Min.  Mitth.,1874,  109);  Daubrie,  C.  R.,  Ixxiv., 
16t6,  1873,  and  Ixxv.,  240,  1873,  and  Ixxxiv.,  66,  1877;  WdJOer,  Gott.  Gelehrt.  Anzeig., 
1872,  197,  and  J.  Min.,  1879,  8:^2;  T8ch»nti  •'%  Min.  Mitth.,  1874,  165;  Steenatrap,  Ved. 
Medd.  Copenhaffen,  1875,  Noe.  16-19  (or  Zi  G.  Ges.,  xxviii.,  225, 1876);  Tdmebohm,  (Efv. 
Ak.  Stockn.,  Bihang,  1878;  Meunier,  C.  R  ,  Ixxxix.,  216,  1879;  J.  Lawrence  Smith,  Ann. 
Ch.  Phys^  v.,  xvi.,  453,  1879.  The  observations  of  Steenstrup,  and  later  more  particularly 
those  of  TOmebohm  and  Smith  make  it  very  certain  that  the  iron  is  not  meteoric  but  of 
terrestrial  origin. 

Isexlta.— See  Buiiley  p,  105. 

ISOCLASITE. — ^App.  L,  p.  7. 

iTTNERrrE,  Min.,  p.  838.— It  is  concluded  by  van  Werwerke  on  the  basis  of  a  microscopi- 
cal and  chemical  examination  that  ittnerite  and  skolopsite  belong  together,  and  that  both 
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are  results  of  the  partial  alteration  of  haUTnite  (J.  Min.,  1880,  iL,  364).    ThiB  oonfimis  tbe 
conclusion  of  Rammelsberg  (Syst  Min.,  p.  883,  and  Min.  Chem.,  2d  ed.,  p.  459). 

Itigtitb. — App.  I.,  p.  7. 

Jacobstte,  App.  I.,  p.  8.— Ubffban,  Wermland,  Sweden,  anaL  by  LindstrSm:  Fe-Ot 
58-39,  MnaO,  696,  MnO  29-98,  l&O  1-68,  CaO  0-40,  PbO  1-22,  P.O.  0-06,  insol.  2-17  = 
100  81.  This  corresponds  to  Mn  [Fe,,  Mn,]  O4 ;  quoted  hj.NordmMSld,  GeoL  F5r.  F&Il, 
iU.,  884,  1877. 

Jadetfe,  Min.,  p.  292.— Analyses  of  related  minerals,  Dcmour,  BuIL  Soc.  Min.,  nr., 
167,  1881. 
See  also  Neprite,  p.  84. 

Jaifuritb,  Min.,  p.  47^yepoorite,  Jeypoorite,  wron^  orthog.,  Mallet). — According  to  a 
recent  investigation,  by  i^  E,  McUlet,  oif^  the  cobalt  mmerals  of  the  Khetri  mines,  Ba^pc- 
tana,  India,  the  simple  cobalt  sulphide,  originally  called  syepoorite,  probabhr  has  no 
existence ;  the  cobalt  minerals  identified  were  cobaltite  and  danaite.  Becords  (jeoL  Surx 
India,  xiv.,  pt.  2,  190,  1881. 

Jalpaitb.— Min.,  p.  39;  App.  U.,  p.  80. 

Jamesontte,  Min.,  p.  90;  App.  II.,  p.  80. — Belated  mineral  (heteromorphite)  from  Ains- 
berg,  Westphalia,  anaL  corresponding  to  7PbS  +  4SbsS9,  PCsani,  C.  B.,  IxzxiiL,  747, 1876L 

AnaL  (Sarhiy)  Wiltau,  PicJUer,  Min.  Mitth.,  1877,  855.    Sevier  Co.,  Arkansas,  Dum  ' 
toriy  Amer.  Assoc.,  1877,  184.    Spain,  Province  of  Huelva,  Oenih,  Am,  Ch.  Jouiil,  i, 
1879.    Arkansas,  G.  K  Wait,  Trans.  Amer.  Inst.  Min.  Eng.,  yiil,  51,  1880. 

Jabostte,  Min.,  p.  660.— Or3nit.,  v.  Kokseharof,  Min.  BussL,  vi.,  227,  1874. 

Occurrence  at  the  Vulture  mine,  Arizona,  SiUimcmy  Am.  J.  Sc.,  III.,  xviii.,  73,  1879;  anaL 
(1),  Penfield,  ib.,  xxi.,  160,  1881.  Occurrence  at  the  Arrow  mine,  Chaffee  Co.,  Cokwuio, 
and  anal.  (2),  KOnig,  Am.  Chem.  Joum.,  ii.,  875,  1881.  Occurrence  in  the  proTinceof 
Cajamarca,  Peru,  Eamondi,  Min.  Pdrou,  p.  234,  1878. 


SO, 

FeaO, 

K,0 

Na,0 

H.O 

SiO, 

1.    G.  =  3-09 

80-42 

48-27 

8-53 

0-28 

[11-42] 

1-08  =  100. 

2.    G.  =  3144 

29-88 

52*36 

7-80 

0-90 

10-56 

....  =  100-44. 

The  water  deiermined  in  (1),  viz.,  12*91,  was  too  high,  the  result  obtained  by  diffiereiioe  » 
nearer  correct.  In  (2).  the  silica  has  been  deducted,  and  8*8  p.  c.  of  tuigite  renuuns  tob» 
rejected.      The  formula  is  then  K,  [FeaJ.SjOas,  6HaO  =  KaSO*  +  [Fe,]S»0»,  +  2^6,] 

HaO.. 

Jaulinoite,  Min.,  p.  800. — A  related  resin  (CtsHitO,),  from  K5fiach,  Styiia,  for  wliiek 
the  name  k5flachite  is  provisionally  suggested  by  BdUir,  J.  Min.,  1880,  ii.,  VSS^  (ret). 

Jeffebisttb.— Min.,  p.  494;  App.  II.,  p.  80;  see  also  VermmUU,  p.  129. 

Jeffebsonite.— Min.,  p.  215  ;  App.  II.,  p.  80. 

Jog3niaite.— See  Scorodite,  p.  108. 

JoBDANiTE.— Min.,  p.  88;  App.  U.,  p.  81.-— Chyit,  Binnenthal,  W,  J.  Lewis^  Z.  Kzyst 
IL,  191,  1878. 

JULIAIOTE. — App.  I.,  p.  8. 

£[AK0CHii0B.— See  JP^Uomelane,  p.  98. 
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Ealubsitb.— App.  n.,  p.  81  (54). 

Kaounite,  Min.,  p.  473;  App.  11.  p.81.— AnaL,  QnenAsi,  Belgium,  de  K(minek,BxilL 
Ac.  BjIl^,  IL,  xliv.,  733,  1877. 

Chemical  and  microscopical   discuaslon  of  kaolin    from  the  ''Bunt  Sandstein"  of 


Thurinda,  HerM,  Inaus^.  Diss.  Jena,  1870.    Schmid,  in  an  extended  disenssion  on  the 
same  subject,  names  two  kinds  of  crystallites  observed  by  him  imkrovermictUit,  and  i 
scMhrlit,  the  latter  he  regards  as  probably  tourmaline,  ZS.  G.  Ges.,  zxyiil,  87,  1876. 


El&ABFYEITE.— App.  IL,  p.  82. 

EiJt8TENTfB.~Min.,  p.  631;  App.  IL,  p.  81. 

Karyinite.— -See  Caryinitey  p.  30. 

Keatinglne.— See  Rhodonite,  p.  104. 

Kexlhauitb,  Min.,  p.  887.— Contains  scandium,  Cleve,  CBfy.  Ak.  Stockh.,  zzxyL,  Na  7, 
p.  8,  1879. 

jSel3rphite.     Sehrauf,  Verb.   G.   Reicha.,  1879,  244.     Gray  serpentinous  coating  of 
— ope  crystals  from  Kremze,  near  Budweis,  Bohemia.    The  pyrope  has  been  ajialjz^  by 


KsNNGOTTrrE.— See  MiargyrUe^  p.  77. 

Kentrolite.    Dcmowr  and  vom  Rath,  Z.  Eryst,  y.,  82, 1880. 

Orthorhombic;  axes,  c  (vert.)  :  5  :  d  =  0*784,  1 :  0-688.  Observed  planes:  i,  1,  and  v-l 
small.  I  Al  =  115'  18',  1  A  1  (terminal}  =  87'  29'  and  126"  82'.  Cleavage:  prismatic, 
distinct.  Ci^staJs  minute,  often  grouped  in  sheaf -like  forms  resembling  stilbite,  planes 
rough,  and  the  prismatic  horizontally  striated.  Also  massive.  H.  =  5.  G.  =  6*19 
Color  dark  reddish  brown,  on  the  surface  blackish  (vom  Rath).    Analysis,  Damour: 

SiO,  MnO,  PbO 

15-96  24-50  (or  Mn,0,  22-26)  59-79    =    100-24. 

The  state  of  oxidation  of  the  manganese,  and  hence  the  true  composition  of  the  mineral, 

n 

is  left  in  doubt;  on  the  first  supposition  it  is  expressed  PbMnSiOft,  which  requires:  SiO*  16*21, 
MnO,  28-52,  FbO  60  27  =  100;  on  the  second  it  is  Pb,  [MuaJSisOB,  which  requires:  SiO. 
16-58,  Mn.Oa  21  88,  PbO  61-69  =  lOO.  [The  latter  formula  is  the  more  probable  one;  see 
MdanotekUe^  p.  75.]  B.  B.  on  charcoal  ffives  a  lead  coating  and  with  soda  a  globule  of 
lead.  In  a  salt  of  phosphorus  bead  dissolves  and  gives  in  K.  F.  a  slight  yellowish  color, 
after  the  addition  of  saltpeter  becomes  brieht  violet.  Dissolves  inpart  in  ailute  sulphuric 
acid  with  the  separation  of  manganese  oxide  and  silica.  With  HCI  chlorine  is  disengaged. 
From  southern  Chili,  exact  locality  unknown.  Occurs  with  quartz,  barite,  apatite.  Named 
from  xirrpor,  spike.  Websky  calls  attention  to  the  fact  that  the  angles  of  kentrolite 
agree  very  closely  with  those  of  descloizite  (Z.  Eryst,  v.,  552). 

Kbbkitk.— App.,  p.  81. 

KiBSSRiTB.— Min.,  p.  641;  App.  n.,  p.  81. 

KnuNiTB. — See  Spodumene,  p.  112. 

Kjerxtlfine,  App.  IL,  p.  81.— See  WoffnerUe,  p.  180.    , 


Klapbotholitb.— App.  L,  p.  8. 
5 
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KuMOCBOCiTE.— See  CUnocroeiU,  p.  28. 
EuNQPHAiTE.— See  OUnophcBite,  p.  28. 
EocHXUTB.— App.  I.,  p.  8. 
KOflaohite^— See  JaMngiie,  p.  04. 
EOhlbiutb. — App.  II.,  p.  81. . 
EOLLOPHAK.— App.  I.,  p.  9. 

EoKOSBXBGiTB,  App.  II.,  p.  82.— See  Amodgam^  p.  4. 
EoPFETB.— App.  U.,  p.  82. 

EORASFYSITB.— App.  11.,  p.  82. 

EOmoiTB,  MiiL,  p.  561.— Oryit,  isomoiphoiis  with  yiviamte,  Oro^  MiiL-fiftDiml 
Strassburg,  p.  166,  1878. 

E&iLUKiTB.— See  DufrmiU,  p.  89. 

Krennezite.  Bunsezon,  Krenner,  Termesz.  FQzetek,  1877  (WiecL  Ann.,  L,  687).  KxEf- 
NEBiTE,  fxm  Bath,  Ber.  Ak.  Berlin,  1877,  292  (Z.  Eryst.,  I,  614, 1877).    Sehrauf^  ibi,  ii., 

286. 1878. 

Orthorhombio  (monoclinic?  Sohraof).  Axes:  c  (yert.)  :hi  d-=  '50415 :  1 :  -9407t 
Observed  planes  :  0,  H,  «,  i,  v-3,  ^1,  *-8,  i-8,  1,  2-4,  8-1,  1-4,  i-i,  l-«,  1,  1-2,  H- 
i  A  /=  98^  80';  0  A  1-1=  15^  48';  0  A  1-*  =  ISS**  14' :  0  A  1  =  148"  39'.  In  Twti. 
cally  striated  prismatic  crystals.  Cleavage:  basal  perfect  (v.  Bath).  Lustre  metallic,  bDll- 
iant    Color  silver  white  to  brass  yellow.    Opaque.    Brittle. 

Contains  gold  and  tellurium,  with  a  little  silver  and  copper,  but  exact  composition  not  ji^ 
determined;  Schrauf  obtained  from  an  approximate  blowpipe  analysis,  Au  +  A^(Pb?)  52, 
or  Au  31.  B.  B.  decrepitates  violently.  Found  at  Nagrag,  Transylvania,  afisocxated  with 
quartz  and  pyrite.  Belated  to  sylvanite  in  the  angles  of  two  zones,  but  different  in  othen. 
Also  related  m  composition  to  calaverite. 

This  is  the  mineral,  according  to  Krenner  and  Schrauf,  which  has  formerly  gone  by  tht 
names  gelberz,  weisstellur,  mtmerine,  etc.,  see  Min.,  p  81. 

As  the  name  bunsenite  has  been  accept^  for  the  nickel  protoxide  from  Johanngeofgcn- 
stadt,  vom  Bath  has  given  this  mineraTthe  name  krennerite  from  the  original  discovefer. 

ErBnnkite.     I.  JDameyko,  5th  Appendix  Min.  Chili,  1876;  also  8d  ed.  Min.  Chili,  pi 

250. 1879. 

Triclinic  (?).  In  irregular  prismatic  crystalline  masses  with  coarsely  fibrous  sirutfture. 
Cleavage  distinct  parallel  to  an  edge  of  the  prism.  G.  =  2*5.  Lustre  vitreons.  Color 
azure  blue,  chaneiDg  somewhat  on  exposure  to  the  air.  Composition:  CUSO4  +  Ka«S04  + 
2aq  =  copper  siUphate  47  23,  sodium -sulphate  42  09,  ¥rater  10*68=100.  Anah^bf 
Er5nnke  :  CUSO4  46-28,  Na,S04  4295,  H.O  1077  =  100.  Perfectly  soluble  in  wata 
Found  in  the  copper  mines  near  Calama,  ou  the  road  from  Cabija  to  Potosi,  Bolivia. 

Krugite — See  PolyhaUU,  p.  96. 

Labbadorite,  Min.,  p.  841;  App.  II.,  p.  82.— AnaL,  Adirondacks,  N.  Y.,  Xeaiis,  Ams. 
Ch.,  March,  1877.  Ar\^eu,  Arveyron,  Fiaani,  C.B.,lxxxvi.,  1430,  1878.  Klemeni,  Min. 
Petr.  Mitth.,  i ,  866,  1878;  ScJhmUt,  ib.,  p.  867. 

See  also  Feldspar  Group,  p.  45. 

LAKAiLEiTii,  Min.,  p.  628  ;  App.  11.,  p.  88.— Oryst  description,  with  coneotioQ  of  pie- 
viouslj  accepted  angles,  Schrauf,  Z.  E^st.,  L,  81, 1877. 
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LAHom.— Min.,  p.  665;  App.  IL,  p. 


Lapis  Laxull— Min.,  p.  884;  App.  IL,  p.  88* 


Laumontite,  Min.,  p.  899;  App.  11.,  p.  88.— AnaL,  New  South  Wales,  Liversidge,  Min. 
Mag.,  L,  54,  1876.    Monte  Catini,  BeeM,  Accad.  Lino.  Trans.,  III.,  iii.,  114. 1679. 

Analysis  by  A,  Smita  (Min.  Mitth.,  1877,  268),  of  leonhabditb  from  the  Floitenthal 
(see  Brezina,  lb.,  1877,  98)  mve:  SiO,  62  92,  A1,0,  22-44,  CaO  12-23.  H^O  12-88  =  99  97. 
for  material  dried  oyer  sulphuric  acid,  and  SiO.  60-15,  AlaO.  25*91,  CaO  14-19  =  100*25 
for  ignited  material  The  nrst  corresponds  with  the  preyiousl^  accepted  formula :  Si4[Al«] 
GaHaOis,  which,  however,  expresses  tne  composition  of  the  mineral  only  after  it  has  lost 
in  dry  air,  or  at  100"*,  a  part  of  its  water.  Smita  confirms  the  conclusion  that  leonhardite 
is  to  be  referred  to  laumontite,  differing  from  it  only  in  haying  lost  a  part  of  the  water 
which  goes  off  at  100**. 

Laukite,  Min.,  p.  74 ;  App.  11.,  p.  88. — Artificially  prepared,  St  Claire  DevUU  and 
Debray,  Bull.  Soc.  Min.,  u.,  185,  1879. 

Ziantita.    Frmzel,  Min.  Petr.  Mitth.,  iii,  515 ;  iy.,  97,  1881. 

In  small  brilliant  crystals,  short  prismatic,  with  I,  i-K  and  0\  orthorhombic.  Generally 
massiye  ;  compact.  Columnar  to  nne  fibrous,  radiated,  also  fine  granular.  H.  =  8-8  o. 
G.  =4-96.    Lustre  metallic.    Color  iron  black.    Streak  black.    Opaque.    Not  brittle. 

Analyses,  Frenzel : 


S 

As 

Sb 

11-^4 

Cu 

1. 

1800 

42-06 

>  ■  •  • 

27*60    =    99*40. 

2. 

17-60 

41*06 

11*62 

28-29    =    98*57. 

8. 

18-57 

42-60 

0*58 

808 

88-54,  Fe 044  =  98*76. 

The  iron  in  (8)  is  due  to  chaloopyrite;  another  determination  of  the  silyer  gave  7*78  p.  o. 
Formula  deduced  CuAsS  [see  beiowl,  with  Ag  replacing  in  part  the  Cu,  this  requires : 
S  18-78,  As  44  01,  Cu  87'21  =  100.  B.  B.  decrepitates  yiolently ;  fuses  easUy,  ^ying  off 
arsenical  fumes.  In  the  closed  tube  yields  an  arsenical  mirror.  Soluble  in  mtric  acid; 
ffives  with  hydrochloric  acid  a  silver  chloride  precipitate.  Found  at  Lauta,  near  Marien- 
berg,  Saxonv;  accompanied  by  metallic  arsenic,  ruby  silver,  tetrahedrite,  chalcopyrite, 
galenite,  and  barite.     [A  homogeneous  mineral  ?    May  it  not  contain  metallic  arsemc  ?] 

Lavkndulak,  Min.,  p.  560.— AnaL,  Chili,  Goldamiikj  Proc  Ac.  Nat.  So.  Philad.,  p.  192, 
1877. 

LAyBOFFrrs.— Min.,  p.  216;  App.  II.,  p.  38. 

Ziawrencite.    Daubrie^  C.  R.,  Ixxxiv..  66,  Jan.,  1877. 

Iron  protochlorid&  shown  by  Daubr^e  to  be  present  in  the  Greenland  native  iron. 
Named  after  Dr.  J.  Lawrence  Smith,  of  Louisville,  Ky.,  who  detected  the  same  substance 
in  the  meteoric  iron  of  TazewelL  Daubr6e  also  uses  the  name  STAeiiATiTB  (from  dtdyna^ 
drop). 

Lazmannitb.— App.  I.,  p.  9. 

Lazolite,  Min.,  p.  572;  App.  II.,  p.  88. — Anal.,  discussion  of  formula,  Zermatt,  Oam- 
per,  Jahrb.  G.  Beichs.,  1878,  611.  Cfanada,  Hoffmann,  QeoL  Canada,  Bep.,  1879-80  (Am. 
XSo.,  UL,  xxL,  410). 

Lead,  Min.,  p.  17;  App.  11.,  p.  88. — Russia,  occurrence,  v.  Koktchairof,  Mia,  RussL,  vL, 
286.    Huancavelica,  Peru,  JRaimoruU,  Min.  Perou,  p.  145, 1878. 

LEAi>HiLi«rrE,  Min.,  p.  624 ;  App.  11.  p.  dS.—Laspeyrea  (Z.  Eryst.,  i.,  198,  1877)  finally 
concludes  that  his  supposed  species,  maxitb  (App.  11.,  p.  88),  is  really  identical  with  lead- 
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hillite.  The  CTyBtalline  form  is  monoclinlc,  aooarding  to  him,  wxUr  /S=89^48',  astl  > 
composition  is  expressed  by  the  empirical  formula  Hi tPbibCvSaO^ey  which  reqmysi^K 
817,  CO,  808,  PbO  81-91,  E^O  184  =  100  (seealsoJ.  pr.  Ch,,  xL,  26,  1874;  m.,«4T,  .?*  • 
xiii.,  oTO,  187G).  The  extremely  complex  character  of  the  fonnulA  zn&kes  k  sum-viy 
improbable. 

Bertrnnd  (C.  R.,  Ixxxvi,  848,  1878)  describes  leadhillite  from  Matlock,  Dtrby^iirg.  tt: 
2E  =  72**  yellow  (Sardinia  and  Scotch  crystals  have  2E  =  21*);  the  an^le  dimins^  t- 
rise  in  temperature,  and  finally  2E  =  66**  at  250*' ;  aboYe  Uiia  point  tiie  €stsi^  ij  - 

Sieoes.  As  oearing  upon  the  question  of  the  indenendent  charact<er  of  siisazmite,  Brinm 
escribes  crystals  uom  Leadhiils,  in  which  he  finds  gray  colored  spots  with  ^£  =2l\iL. 
green  colored  spots  which  are  uniaxial.  The  species  leadhillite  and  susannile  are  |s^^ 
ably  identical. 

Leldyite.    K&nig,  Proc.  Aoad.  Nat  Sc.  Philad.,  1878,  84. 

In  yemiciform  incrustations,  consisting  of  fine  scales  with  8ilk7  lustre  ;  abo  steibeti- 
cnrstallino  ( ^.  H.  =  1-2.  Lustre  resinous.  Color  grasB-^blue-,  or  aUTB-grBOL  &z^ 
wnite.    Analysis : 

SiO,  A1,0,  FeO  MgO  CaO  H,0 

61-41  16-82  8-50  8-07  815  17-08     =     100-08. 

The  formula  calculated  by  the  author  is  R8[Al3]Si»0i»  +  5aq,  wiUi  R  =  Fe,  Ga,  Ms.  3: 
B.  B.  fuses  with  intumescence  to  a  light  yellow  green  glass.  In  the  closed  tat>e  ^"^  ^' 
water  and  becomes  brown.  Soluble  readily  in  HOI,  with  partial  gtdatimzata<ai,'  it^' 
ignition  insoluble.  Found  with  grossular  gcuiiet,  zoisite,  and  quarts,  at  IjeipeirUk,  £^ 
ware  Co.,  Penn.    Named  after  Dr.  Joseph  Leidy,  of  Philadelphia. 

Leonhakditb.— See  Laumantite,  p.  67. 

LEPn>oijTE.— Min.,  p.  814;  App.  II.,  p.  83.— See  Miea  Qrotipy  p.  77. 

LepidophAite^-See  Wad,  p.  180. 

LESLETITE.~App.  I.,  p.  18. 

Lettsobote,  Min.,  p.  666.~AnaL,  La  Garonne,  Dept  du  Var,  IHaani,  C.  R,  Ixxri 
1418,  1878.    Optical  characters  investigated,  Bertrand,  BulL  Soc  Min.,  ir.,  11,  188L 

LEUCHTENBEBorrE,  Min.,  p.  600;  App.  n.,  p.  84.— Microscopic  examinadon,  v.  Lmuikt 
berg,  Bull.  Ac.  St.  Pet,  xxi.,  509,  1876. 

LEUcrrE,  Min..  p.  884;  App.  II.,  p.  84— The  question  as  to  the  true  crystaUine  RfsfK: 
of  leucite  has  been  discussed,  as  follows  :  Hirsehwald,  Min.Mltth.,  1875,  227  ;  Tsehtrmek. 
Min.  Mitth.,  1876,  66  (anal,  by  Berwerth);  vom  Rath,  J.  Min.,  1876, 281,  403:  Birkkwsi 
J.  Min.,  1876,  519.  738;  Baumhauer,  Z.  Kryst.,  L,  257,  1877  ;  HirschicM.  Min.  Par. 
Mitth.,  i.,  85,  1878  ;  Bammhauer,  Min.  Petr.  Mitth ,  i,  287,  1878 ;  OrotK  Z.  Kryst,  t^ 
264,  1880;  Weisbach,  J.  Min.,  1880,  L,  143;  also  MdOard,  Ann.  Min.,  VU.,  x.,  79, 1871 
Hirschwald  maintains  that  the  species  is,  in  fact,  isometric,  with  polysynthetic  sCnunicc^ 
This  view  is  opposed  by  Bammhanor,  Tom  Rath,  and  Groth,  and  uie  FEsolts  of  a  series  d 
experiments  on  the  etching  of  the  crystalline  f^tces  seem  to  prove  its  tetragonal  natuie. 
Mallard  regards  leucite  as  pseudo-isometric,  referring  it  to  the  orthorhombic  system,  ari 
later,  Weisbich.  on  the  basis  of  a  series  of  measurements  by  Treptow,  has  reached  a  sbi- 
lar  conchision. 

Fouai{4  and  LSvy  have  succeeded  in  obtaining  artificial  crystals  of  leucite  (C.  R ,  hxxriL. 
961,  1H78,  and  BuU.  Soc.  Min..  iii.,  118,  1880);  and  HauUfewUe  ^C.  R,,  xc,  313, 378,  IS^^? 
has  formed  an  iron  leucite,  containing  iron  in  place  of  the  alumina.  In  both  caws  ti^: 
same  twinning  is  observed,  and  the  same  optical  characters  as  in  natural  crystalsL 

Analyses  by  Berwerth,  Acquacetosa,  near  Rome  (Min.  Mitth.,  1876,  06);  Schidt^  Albui 
Mts.,  J.  Min',  1880,  ii.,  114.  Occurrence  on  the  island  of  Bawean,  Dutch  East  Indiai^ 
Vogelsang-Zirkel,  J.  Min.,  1875, 175. 
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L^oooohalcite.    Sandberger  ;  JP&teram,  J.  Min.,  1881,  i,  268. 

In  very  slender,  needle-like  crystals.  Nearly  white,  with  tinge  of  green.  Lustre  silky. 
Analysis:  AsaOefST'Sa].  PaO»  160,  CuO  4710,  CaO  1-66,  MgO  3-28,  ign.  9-67  =  100  ;  cor- 
responding to  Cu^AsjOa  +  3HaO,  or  CuaAsaO.  +  CuH,0,  +  2aq,  which  requires:  AsuO* 
42-75,  CuO  47-21,  H9O  10-04  =  100.  Becomes  first  sreen  on  ignition,  and  finally  fuses  to 
a  black  glass.  Occurs  as  a  delicate  coating  with  malachite  and  calcite.  Wilhemine  mine 
in  the  Spessart.  [A  more  complete  description  is  to  be  desired  ;  the  mineral  is  apparently 
an  arsenical  tagilite.] 

Leaoomanganita.  Sandberger,  J.  Min.,  1879,  870.  Announced  as  a  snow-white  min- 
eral, in  broad  foliated-radiated  aggregates.  B.  B.  becomes  brownish  black,  and  fuses 
easily.  Contains  MnO,  FeO,  alkalies  and  water.  From  Rabenstein,  near  ZwieseL  [Needs 
further  examination.    Is  it  related  to  fairfieldite  7] 

Lbuoophanitb,  Min.,  p.  260;  App.  U.,  p.  U.^Bertrand  (Phil  Blac.,  V.,  iii.,  857,  1877) 
concludes  on  optical  grounds  that  leucophanite  is  to  be  considered  either  as  monoclinic  or 
hemihedral  orthorhombic.  Groih{Z,  !Kryst.,  ii.,  199,  1878)  proves  that  the  crystals  are 
really  monoclinic,  and  deduces  the  axial  relations,  c  (vert.) :  J :  d  =  1  '054 : 1 : 1  -061 ;  )5  =  90* 
approx.    Groth  describes  twins  and  fourlings  analo^us  to  harmotome. 

Mammel^ferg  (ZS.  G.Ges.,  xxviii.,  57,  1876)  publishes  some  new  analyses,  and  deduces 
the  formula :  Ki6Sii40«,  +  6NaF  with  R  =  Be:Ca=l:l;this  requires :  SiOa  49*85,  BeO 
11-16,  CaO  24-68,  Na,0  10-98,  F  6  69  =  102-81. 

Lbucopyrite.— Min.,  p.  77;  App.  U.,  p.  84. 

Lencozene.— See  Titanomorphite^  p.  122. 

Leucotile.    Sore,  Inaug.  Diss.  Breslau,  1879  (Z.  Eryst,  It.,  295>« 
In  fibres  irregularly  grouped  on  serpentine.     Cleavable,  parallel  and  perpendicular  to 
the  longitudinal  direction;  optically  ortnorhombic(?).    Lustre  silky.    Color  green.    Analy- 
sis : 

SiOa      A1.0.      FeaO,      MgO       CaO       Na,0      K,0        H,0 
28-98       6-99       816       2978       7-87       1-82        tr.         17*29    =    9989. 

This  corresponds  nearly  to  R  JRsJSi^Oi.,  8H,0.  Easily  soluble  in  HCl  and  HaSO«.  B. 
B.  fuses  and  oecomes  slightly  yellow,  and  yellowish  brown.    From  Reichenstein,  Silesia. 

Levlgliaiiite.--See  Onofrite,  p.  86. 

Leytnite.— Min.,  p.  481 ;  App.  II.,  p.  84    See  also  ChahcusiU,  p.  22. 

LiBKTUiLNiTE,  Min.,  p.  563.— Oryst,  pseudo-orthorhombic  (monoclinic),  according  to 
Sehrauf,  Z.  Kiyst.,  iv.,  19, 1879. 
Made  artificially,  Friedd  and  Saradn,  Bull  Soo.  Min.,  ii.,  157,  1879. 

LxEYRiTB.— See  Htfcite,  p.  62. 

Ldcbacbite. — App.  n.,  p.  84. 

LDfBiLiTS.~2din.,  p.  258;  App.  II.,  p.  84. 

LnfONiTB.— Min.,  p.  172;  App.  II.,  p.  34. 

LiNARiTE,  Min.,  p  663;  App.  II.,  p.  Sl-Qryrt.,  Braberg,  v.  Zephairmck,  Lotos,  Deo., 
1874. 

Argentine  Republic,  anal.,  Frenzd,  J.  Min.,  1875,  675;  cryrt.,  v.  Bath,  Z,  Kryst,  iv., 
426,  1880. 

AnaL,  State  of  Jalisco,  Mexico,  Bareena,  Naturalesa,  iv.,  56,  1877. 
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IiiNN.fiiTB,  Min.,  p.  68.— AnalyBes,  P.  T.  deve  (GeoL  FOr.  ¥Ml,  L,  136, 187%  1,  B«Et 
nftSy  2,  Gladhammar : 

1.  BastnBs,  G.  =  4-766. 

3.  Gladhammar,  G.  =  4*825. 

Both  correspond  doeely  to  the  formula  2BS  +  BS«,  or  BS,  BaS«. 

Untonite.— See  Thamaoniie,  p.  121. 

Lionite.— See  TeUwriwn,  p.  119. 

IilBkeardite.    Mcukeiyne,  Nature,  Aug.  16, 1878. 

Massive  ;  in  thin  incrustin^  layers,  witn  uniform  fibrous  structure.    Oolor  wldte,  with  a 
slight  blue  or  greenish-blue  tmt.    Composition  stated  to  be  [BJ^Ajs^Om,  ^^^,0,  with  [Bi] 


=  [Ai^l  and  some  [FeJ,  according  to  an  analysis  by  Dr.  flight  (not  puluished)  us- 
keard,  Cornwall.  An  arsenical  evansite,  Min.,  p.  686.  [A  more  complete  descriptiion  is 
to  be  desired.] 

Llthiophilite^-See  TriphyliU,  p.  124. 

LiTHioPHOBiTB,  App.  I.,  p.  9.— See  BaUcmdaiM,  p.  98. 

Utidionite  (Lithidionite).    E.  Seacehi,  Bend.  Aocad.  Napoli,  Deo.,  1880. 

Blue  lapilli,  found  at  Vesuyius  in  1878,  7  to  26  mm.  in  diameter,  were  found  to  consist  of 
a  white  earthjr  substance,  with  a  glassy  blue  crust.  Of  the  latter,  H.  =  6-6,  6.  =  2-53§. 
The  mean  of  two  analyses  gaye,  iSter  being  washed:  SiOa  71  67,  CuO  6*49,  FeO  4-02,  E|0 
10-92,  NatO  6-78  =  99*78.  Slightly  attacked  byHCl;  fuses  yery  easily  (the  white  nucleus, 
consisting  of  augite,  oliyine,  etc.,  is  infusible),  xhe  author,  on  the  ground  of  the  fusibility, 
re^urds  the  sub^ance  as  a  mixture  of  quartz  and  the  carbonates  of  potassium  and  sodium. 
[Tne  name,  obyiously,  does  not  belong  to  a  definite  species,  why  it  was  giyen  does  not  appear.] 

LiviNGOTONrrB,  App.  IL,  p.  86.— Analysis  by  F.  P.  Venahle  (Chem.  News,  xL,  -186, 1879X 
after  deducting  impurities  :  ())S  23-73,  Sb  58*75,  Hg  22-52  =  100,  for  which  the  formula 
HgS  +  2Sb,S,  is  dVen  (but  Groth  suggests  Hg,S  +  4Sb,S.,  Z.  Kryst,  tL,  97).  AnaL 
by  Barcena  :  S  22*97,  Sb  5812.  Hg  20*00,  ganfue  and  loss  8-91  =  100,  Katuraleza,  ir.,  268, 
1879.    From  Guadalcazar,  Mexico,  anal,  by  JPage,  Ch.  News,  xlii.,  196,  1880. 

Made  artiflciaUy,  Baker,  Ch.  News,  xliL,  196, 1880. 

LOLLDfoiTB,  Min.,  p.  76  ;  App.  II.,  pp.,  86,  84.— Anal.  (sRtersbergite,  FeAsi),  Brerife 
Norway,  Nordemhim,  GeoL  ¥6t.  F6rh.,  iL,  242, 1875.  Monte  Challanches,  Danphiny,  m 
crystals,  Frenzel,  J.  Min.,  1875,  677.  In  serpentine  of  Beichenstein,  Silesia,  Hart,  Z. 
Kryst.,  iy.,  295. 

Itooisite.    Ebnevmawnj  Proc.  Noya  Scotia  Inst  Nat.  Sc.,  y.,  15, 1878. 

A  transparent,  gxassy,  leek  green  mineral;  streak  white;  fracture  splintery.  H.  =6*6. 
G.  =  2-41.  Gelatinizes  with  HCl.  An  analysis  by  H.  Louis  gaye  :  SiO,  63*74.  Al.O,  0-67. 
FeO  1-26,  MnO  tr.,  CaO  17-27,  MgO  0-88,  K,0  8*38,  Na,0  0-06,  H,0  12-ft6  =  99-68.  p^eecb 
further  examination;  free  silica  is  yery  probably  praent] 

liookite.— See  Melcmtenie,  p.  76. 

Lndlamite.    jV;  Story-Ifaskeli/ne  and  F.  Fidd,  Phil.  Mag.,  Y.,  iii,  62,  186,  635, 1877. 

Monoclinic  Axes,  c  (yert.) : d : d  =  1  9820: 1 :  2*2527.  fi  =  79'*  37'.  Observed  pJaaes . 
0,  i-4,  i-i,  /,  1,  -1, -i,l4,  -2-f,  1-4,  3-4.  Oa*-*~100'  88',  OAl-»  =  lir  10; 
/  A  /=  isr  28';  0  A  ~  1  =  118'  85.  0  a  1  =  111°  29'.  0  and  1  striated  parallel  to  inter- 
section-edge. Cleayage :  0  highly  prfect;  i-i  distinct.  Optic-axial  plane,  the  dinodiag> 
onal.    Acute  biseotrix  podtiye,  indmed  67*"  6'  to  the  vertioat  axis  in  the  aoate  angle  of  m 
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axes  cd.    Axial  angles  :  dHa  =  97**  50' ,  2Ho  =  119^  and  henoe  2y  =  83*"  22'.     Dispersion 
of  the  bisectrioes  almost  zero,  of  the  axes  small  p>  v, 

H.  =  8-4.  G.  =  8*12.  Lustre  brilliant  Color  bright  green.  Streak  greenish  white. 
Transparent.    Analysis  (mean  of  several) : 

P.O.  PeO  H,0 

8011  52-76  1698    =    99-85. 

This  corresponds  to  Fe7P40iT,  9H,0  (or  H,FefP40is  +  8aq)  =  P«0»  29-89»  FeO  5806, 
HsO  17  05  =  luO.  B.  B.  colors  tiie  flame  pale  men,  and  leayes  a  black  residue.  In  the 
closed  tube  decrepitates  violently,  becomes  dark  blue,  and  gives  off  water.  Soluble  in 
dilute  hydrochloric  and  sulphuric  acids. 

Oocurs  with  siderite,  vivianite,  pyrite,  at  the  Wheal  Jane  mine,  near  Truro,  Ck>mwaU. 
Namea  after  Mr.  Ludlam,  of  London. 

LiTDWioiTE. — ^App.  n.,  p.  85. 

L0irBBUBOiTJB.~App.  L,  p.  10. 

Ltthvitb.— See  J^eudomdlachdief  p.  97. 

LuzoNiTB,  App.  n.,  p.  85.— See  Clarite,  p.  27. 

MaofBurlanite.  The  occurrence  at  Silver  Islet,  Lake  Superior,  with  the  metallic  silver, 
of  thin  plates  and  grains  of  a  reddish-brown  sectile  mineral,  containing  As,  Ag,  Co,  Ni,  uid 
supposed  to  be  new,  was  described  by  T.  Mdefarlane  in  1870  (Can.  jNat.,  Feb.  1).  To  the 
granular  ore,  or  mixture  of  reddish-colored  grains  with  other  minerals,  the  name  macfaa- 
I4ANITE  was  given,  later,  by  Major  Sibley  (quoted  by  Macfarlane,  Trans.  Amer.  Inst.  Min. 
Eng.,  viii.,  236,  1880;  see  also  Courtis^  Eng.  Min.  J.,  xxvii.,  March  29,  1879).  In  1879 
Wurtz  described  two  supposed  new  minerals  from  Silver  Islet,  hunthitb  (Eng.  Min.  J., 
xxvil,  55,  1879)  and  animikite  (ib.,  p.  124).    His  descriptions  arc  as  follows  : 

HuNTiLiTB.— In  two  varieties  :  {A)  Of  a  dark  gray  or  more  commonly  black  color;  dull, 
amorphous,  porous,  and  fragmentary;  (B)  apparently  crystalline;  one  cleavage  direction; 
bright  slate  color,  and  occurs  imbedded  in  calcite.  (A)  is  the  more  common.  Semi-malle- 
able.   H.  less  than  2*5.    G.  =  7*47  {A),  627  {B),  after  deduction  of  impurities.   Analyses  : 

As       Sb       S       Ag       Hg      Co      Ni      Fe      Zn    HaO  gangue. 
A     21  10    3-38    0-78    59-00    104    8-92    1-96    806    242    019    8-28*    =  10008. 
B    28-99    4-25    1-81    4467    1-11    788    2-11    858    805    088    1-65*    =    98-88. 
«  (A)  Silicate  0*88,  calclte  2*85;  {B)  do.  0*65  and  1*10. 

The  author  proposes  to  subtract  the  Hg  as  amalgam,  and  S  as  pjrrite,  and  then  calculat- 

ing  the  remaining  metals  as  Ag  (R  =  2R).  he  obtains  the  ratio  of  R  :  As  ( +  Sb)  =  2-90 : 1 
for  A,  and  2*99 : 1  for  B.  On  the  basis  of  this,  the  formula  AgsAs  is  assumed  as  represent- 
ing the  composition.  Named  after  Dr.  T.  Sterry  Hunt.  [No  value  can  be  attached  to  the 
formula  deduced  (see  below),  for  most  of  the  metals  thus  taken  together  are  present  only  as 
impurities.     Compare  Arsenar^ntite,  p.  9.] 

AxiMTKrrE. — ^Occurs  as  an  incrustation  on  huntilite,  also  in  isolated  slabs  or  plates. 
Structure  fine-granular,  crypto-crvstalline.  G.  =  9*45.  Color  white  to  grayish  white. 
Fracture  semi-conchoidal  or  granular.    Somewhat  sectile.    An  analysis  yielded  : 

Sb        As         S         Ag        Hg       Co        Ni        Fe        Zn   gangue. 
1118      035      1-49      77-58      0-99      210      190      1-68      086      168    =    99-81. 

From  the  Silver  Islet  mine,  Lake  Superior.  Named  from  "  animikie,"  thunder,  whence 
Thunder  Bay.    The  formula  Ag«Sb  is  proposed. 

The  complex  relations  of  the  above  minerals  and  mineral  mixtures  has  been  well  investi- 
gated by  Mctefarlane  (1.  c).  The  granular  ore  was  found  to  be  made  up  of  reddish-brown 
metallic  grains,  when  polished  looking  like  burnished  nickel,  with  an  undetermined  black 
mineral,  niccolite,  galena,  calcite,  and  quartz.  The  ore,  pulverized  and  freed  from  all 
brittle  materials  by  washing,  yielded  75  to  84  p.  c.  silver;  the  grains  finally  obtained  by 
repeated  trituration  and  sifting  had  a  dark  gray  color,  and  gave  92  p.  c.  silver:  on  solution 
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in  dilate  nitric  acid  these  grains  yielded :  Ag  98*54,  Ni  1*58,  As  2 15,  Sb  0*d6,  insoL  M7  = 
100.    The  insoluble  portion  (2'87  p.  c.)  awayed  17*46  p.  o.  silver. 

A  quantity  of  the  orisinal  metfidlic  grains  were  acted  upon  by  three  sncoesBlTe  portioia 
of  very  dilute  nitric  acio.    The  results  were : 


Ag 

Hg 

Nl 

As 

Sb 

1. 

37  64 

065 

4-66 

6-40 

017    =    49-52. 

2. 

88-69 

0-10 

1-22 

.... 

006    =    8507. 

8. 

5-40 

.... 

tr. 

.... 

tr.      =      5-40. 

There  remained  6-20  p.  c.  insoL  (quartz,  etc),  and  8*77  p.  c.  of  a  black  mineral  washed 
from  the  quartz,  contaimng  24*8  p.  c.  Ag,  also  So,  S,  Pb,  Co,  Nl  The  author  cloaes  bj  stat- 
ing very  justly,  that  further  investigation  is  needed  to  determine  the  character  of  tha 
various  mmerajs  present 

E^tg  (Proc.  Acad.  Nat.  So.  Philad.,  1877,  276)  has  analyzed  a  similar  mineral  mizturB 
from  SUver  Islet:  As  10  56,  Sb  tr.,  S  1-81,  PbS8818,  Ag  82-68,  Ni,  Co  8-96,  Pe  0-35, 
Quartz  6  00,  CaCOs  1*20  =  99*74.  He  regards  the  nickel  and  arsenic  as  comlnned  and 
forming  niccoHte,  which  eiists  mixed  with  galenite,  aigentite,  and  probably  a  basic  silver 
arsenide. 

[It  would  appear  from  the  above,  that  the  true  nature  of  the  individual  minerals  present 
in  the  SUver  Islet  ores  is  still  to  be  determined,  but  that  there  is  probably  present  a  diver 
arsenide  (huntilite),  and  perhaps  also  a  silver  anUmonide  {cmimiJMe)  allied  to  dyacrasiteu] 

MAOoinTE. — ^App.  n.,  p.  86. 

Maonesitb,  Min.,  p.  685;  App.  IT.,  p.  86. — Massive  var.  from  Elmen,  Eastern  AIp6  (anaL 
by  Lehmayer),  CHimbel,  Verb,  G.  Reichs.,  1880,  276. 

Maonbtitb,  Min.,  p.  149;  App.  II.,  p.  86.— Or3r8t-,  Vesuvius,  Scaechi,  Contrib.  Min  ,  iL, 
8.  Albani  Mts.,  Latium,  Straver,  Z.  Eryst.,  i.,  280,  1877.  Binnenthal,  with  implanted 
rutile  crystals  in  parallel  position,  Sdigmann,  Z.  Eryst.,  L,  840 ;  do.  with  hematite,  same 
locality,  BUeking,  lb.,  L,  575.  Jerofeief  (Verh.  Min.  Ges.  St.  Pet.,  IL.  xvii.,  24),  Min. 
Bussl.,  viii.,  226,  1881. 

Coercive  force,  Bolz,  Wied.  Ann.,  v.,  169,  1878. 

Anal.,  Kaiserstuhl  (4-08  p.c.  TiO,),  ^nop,  Z.  Kryst.,  i.,  64,  1877.  Magnet  Cove  (3« 
p.  c.  TiOa),  Kdnig,  Pr.  Am.  Ac.  Nat.  Sc  Philad.,  1877,  298.  Kristianstad,  Sweden  (by 
Nordstrom,  601  p.  c.  TiOa),  Karlsstm,  Geol.  P5r.  FCrh.,  i.,  14,  1872. 

With  melanite  on  trap.  East  Bock,  New  Haven,  E,  8,  DatM,  Am.  J.  Sc.,  in.,  ziv., 
217,  1877. 

Magkochbohite. — App.  II.,  p.  86. 

MagnoUte.    F,  A,  GerUh,  Amer.  PhiL  Soc.  PhU.,  xvii,  118,  1877. 

In  radiating  tufts  of  very  minute  acicular  or  capillary  crystals.  Color  white.  Liustre 
silky.  Contams  mercury  and  tellurium,  and  composition  inferred  to  be  HgtTe04.  Black- 
ened by  ammonia.  A  decomposition  product  of  coloradoite,  found  in  the  unper  part  of  the 
Keystone  mine,  Magnolia  District,  Colorado.    [Needs  further  examination.] 

Malachite.— Min.,  p.  715;  App.  IL,  p.  87. 

Maldonitb.— App.  I.,  p.  10. 

Malino&kite.— See  Teirahedrite,  p.  120. 

Mallardite.    Camot,  Bull.  Soc.  Min.,  ii.,  117,  1879. 

In  crystalline  masses  with  fine  fibrous  structure;  probably  monoelinic  {MaUard,  ibw,  pi 
119).     Colorless.    Analyses,  1,  Rioult;  2,  Camot : 

SOt       MnO      FeO     MgO     CaO      HsO     InsoL 

1.  260        20-9       0-8        1-2       0-8       86-8      14-0    =    100-3. 

2.  29  0       28-6       ...        0-6       0-7       445        1*6    =      99-a 
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This  corresponds  closely  to  the  formula :  MnSOi  +  7aq,  which  brings  it  into  the  same 
group  with  melanterite,  Min.,  p.  646.  Easily  soluble  in  water.  Changes  rapidly  on  expos- 
ure; effloresces,  becomes  opaque,  and  finally  pulyerulent.  Is  decomposed  by  strong  heat- 
ing, losing  the  sulphuric  acid  and  water,  and  leaving  a  reddi^-brown  residue.  Camot 
obtained  from  a  solution  of  manganese  sulphate  at  15"  C.  the  salt,  MnS04  +  5aq  in  tri- 
clinic  crystals;  but  at  a  temperature  of  Q°  0.  he  obtained  monoclinic  crystals  with  the  com- 
position, MnSOi  +  7aq. 

Occurs  in  a  gray  clay-like  gang  stone,  with  quartz  sand  and  barite.  From  the  silver  mine 
'<  Lucky  Boy,'^south  of  Salt  Lake,  near  Butterfield  CaQon,  Utah. 

Mancinitb.— According  to  Uzielli  (Trans.  Accad.  Line,  HI.,  L,  168, 1877),  the  mineral 
called  mancinite  is  not,  as  supposed,  from  the  hill  Manciuo,  near  Leghorn,  nor  is  it  a  zinc 
trisilioate,  <7a^40^  (Ann.  Min.  111.,  ziz.,  708,  1841). 

Mangaiute,  Min.,  p.  170. — Oryst,  monograph  (Ilefeld),  showine  4  types  of  forms  with 
new  planes,  twins,  etc.,  the  crystals  holohedrally  deyeloped,  Grothf  MiiL-SammL  Stiass* 
burg,  p.  79,  1878.     Sadebeck,  ZS.  G.  Ges.,  xxxi.,  206,  1879. 

Anal.,  L&ngban,  Sweden,  Blomstrand,  Geol.  F5r.  Fdrh.,  ii.,  188,  1874. 

Mangakophtllite,  App.  IT.,  p.  87.— Found  at  Jacobsberg  and  L&ngban,  Wermland, 
Sweden,  JSjfdgren,  Geol.  FOr.  FOrh.,  i.,  64,  1872. 

Manganosiderite. — See  Ehodochroaite,  p.  108. 

Manganosite.  Blomstrcmd,  (Jeol.  Fflr.  FCrh.,  u.,  179,  1874  ;  iil,  128,  1876.  Sjdgren, 
ii.,  531;  iU.,  181,  1876;  iy.,  158, 1878, 

Isometric.  In  minute  crystals,  showing  the  octahedron  and  dodecahedron,  rarely  the 
cube.  Cleavage  cubic.  Isotropic.  H.  =  5-6.  G.  =  5 '18.  Lustre  vitreous.  Color  eme- 
rald green  on  the  fresh  fracture,  becoming  black  on  exposure  to  the  air.  Analysis,  Blom- 
strand,  ib.,  ii.,  182 ; 

MnO  FeO  MgO  CaO 

(})  9804  0-42  1-71  0*16    =    100-83. 

Formula :  MnO,  and  hence  isomorphous  with  periclasit-e.  Dissolves  with  difficulty  in 
strong  nitric  acid,  forming  a  colorless  solution.  Occurs  with  pyrochroite  and  manganite, 
in  a  manganiferous dolomite  (anal.:  CaCOa  5647,  MnCOa  8010,  MgCOa  13-66,  FeCO,  018 
—  100-31,  Blomstrand)  at  L&ngban,  Wermland ;  also  in  calcite,  brucite,  or  dolomite,  with 
hausmannito,  pyrochroite,  garnet,  etc.,  at  the  Mossgrufva,  Kordmark,  Sweden. 

]M[aiigantantalite.---See  Tantaiite,  p.  118. 

Mabcasitb,  Min.,  p.  75  ;  App.  IL,  p.  87.— Oryst,  twins  described,  etc.  Oroth,  Min.* 
Samml.  Strassburg,  p.  88,  1878.  Cryst.  association  with  pyrite,  Sadebeek,  Pogg.  Ann., 
Erg.-Bd.,  viii.,  625. 

Maecyute,  Min.,  p.  Id7. -^Eaimondi  describes  a  mineral  from  the  Cerro  Verde,  between 
Islay  and  Arequipa,  Feru,  which  he  concludes  to  be  a  mixture  of  a  hydrated  oxysulphide 
of  copper,  marcyute,  with  cuprite  and  atacamite.  From  the  hacienda  d'Ocucaje,  province 
of  lea,  he  mentions  another  consisting  of  marcylite,  atacamite,  melaconite,  and  limonite, 
Min.  P6rou,  pp.  98,  ICl,  1878.  [It  has  never  been  shown  that  the  original  marcylite  was 
reaUy  a  distinct  species,  and  the  Peruvian  mineral  seems  to  be  no  less  uncertain.] 

Mabgabite,  Min.,  p.  506  ;  App.  II.,  p.  87.— See  also  App.  IIL,  Miea  Group,  p.  77,  and 
ClintoniU  Orou^j  p.  28. 

BCabiposite. — App.  n.,  p.  87. 
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MannairoUto.    jV.  0.  H6M,  G«ol  FOr.  F6rh ,  ii,  580, 1875. 

In  Tery  fine  crTstalline  needles,  monoclinic  (?).  H.  =  5.  G.  =  8*07.  Color  pale  jeDov. 
Powder  white.    Transparent.    Analysis  (mean  of  seyeral) : 

ign. 

0-«0  =  «9-58. 

Formula  approximately  BSiO.  (Q.  ratio  for  B :  Si  t=:  18*75  :  80*02).  B.  B.  fuses  with 
some  difficulty  to  an  opaque  bead.  Not  attacked  by  acids.  Occurs  with  scbefferite  in  a 
brownish  manganesian  limestone  (containing  6*56  MnO,  and  1-85  FbO),  at  Langban,  in 
Wermland,  Sweden.  Named  from  fiapuaipm,  to  gliatm,  [Very  near  enstatite,  except 
that  it  contains  alkalies.] 

Masoigkitb,  Min.,  p.  685. —In  gnano  from  the  (}ua&ape  lies,  BaiimancU,  Min.  P&on, 

p.  82,  1878. 

Maskelthitb.— App.  II.,  p.  87. 

Massicot,  Min.,  p.  186.— Occurrence,  Gerro  do  Caracoles,  Boliyia,  Domeybo,  0th  Apn. 
Min.  Chili,  p.  15,  1878. 

MATLOGKrrE,  Min.,  p.  119.— Anal.,  Montague  de  ChallacoUo,  Taiapaca»  Pern,  Bai- 
mondi,  Min.  P6rou,  p.  170, 1878. 

Bffatrioite.    N,  0.  Ebht,  Geol.  F5r.  F5rh.,  ii.,  528»  1875. 

In  crystidline  masses  with  concentric,  fine  fibrous  structure.  H.  =  8-4.  G.  =  2*58. 
Lustre  pearly.  Ck>lor  ^j,  often  with  a  greenish  tinge.  Streak  white;  subtranslocent  to 
opaque.  Fracture  sphntery  to  uneven.  Feel  greasy.  Analysis  (after  the  deducticxi  of 
28*^  p.  0.  CaCOi  mechanically  mixed): 

SiO.        MgO       CaO      Al^O.      FeO      MnO      Na,0       H.O 

88-99       87-96       5*64       1-83       1*82       0*47       0-98       17-81  =  100. 

Formula  MggSiOi  +  HsO.  B.  B.  infusible.  Yields  water  in  the  closed  tube.  DeocHn- 
posed  by  acids  with  separation  of  silica,  but  does  not  gelatinize.  Occurs  intimately  mixed 
with  calcite  and  associated  with  spodiosite,  at  the  Krangrufva  in  Wermland,  Sweden. 
[Compare  riUarsite,  Min.,  p.  409.] 

Maxitb.— App.  II.,  p.  88;  see  also  LeadhiUite,  App.  m.,  p.  67. 

MEEBSCHALUMiinTE. — ^App.  II.,  p.  88  (44). 

Meionite,  Min.,  p.  818;  App.  II.,  p.  88.— AnaL,  by  Neminar  (Min.  Mitth.,  1875,  51; 
1877,  61),  gave:  SiO,  48-86,  a5,0,  82*09,  CaO  21*45,  MgO  0-81,  Na,0  1*85,  KsO  0-76,  H,0 
0*27,  CI  0-14,  CO,  0.72  =  100-45.    See  also  Scapolite,  p.  106. 

Mklaconitk,  Min.,  p.  136;  App.  II.,  p.  88.— Vesuvius,  3caeehi,  Att  Aocad.  Napdi,vi, 

1873  (Contrib.  Min,,  ii.,  12). 

Melanophlogile.  A.v,Laaauix,  J.  Min.,  1876,  250,  627;  1879,  518. 

SuLFUMciN,  Ghuyard,  Bull.  Soc.  Chim.,  II.,  xxiL,  61,  1874.  BreeifhO,  Min.  Mitth.,  1876, 
243. 

Occurs  in  minute  cubes,  sometimes  showing  twinning  striations.  Cleavage  cubic,  nearly 
perfect  (?)  H.  =6-5-7.  Q.  =  2-04.  Color  light  brown  or  colorless.  Lustre  vitreous. 
Transparent.  According  to  Bertrand  tiie  apparent  cubic  c^stals  are  made  up  of  sixjgra- 
mids  having  a  common  vertex  and  with  their  bases  coincidfiag  with  the  cubic  planea  (paSL 
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loc.  Min.,  iiL,  160»  1880X    AnalyBes:  1,  y.  Lasaolx  (1*  c.);  d>  salftmdn  (see below),  Chiyard 

I.  c): 

SiO.     SO.     H,0  A1,0,  Fe,0.   SrO    MgO   GaO 

' , ' 

.  Melanophlagite.    86-dO    7-2       2'86  0*7  2*8     =  99-85,  Lasaolx. 

,  SuyUriein.  80-88    6-80     6-10    0-43    8-57*    ....  0-87     126,    S 4-10  =  (108). 

'  *  Brezina  snggeBto  that  it  probably  should  be  (^-67. 

Melanophlogite  tarns  finally  black  when  heated  B.  B.  (hence  name  from  fieXa^,  black. 
nd  (pKeye6^aij  to  he  burned).  Occurs  forming  a  dnisy  coating  on  sulphur,  calcite,  and 
elestite,  from  Girgenti,  Sicily. 

SuLFXTBiciN,  from  Greece,  is  described  as  a  white  porous  silica,  having  a  sour  taste  and  im- 
regnated  with  sulphur;  the  analysis  is  given  above.  Melanophloffite  does  not  give  an  acid 
Boction.  [The  possible  relation  of  the  two  substances  mentionea  is  remarked  by  Brezina 
.  c).  In  any  case  melanophlogite  can  hardly  be  regarded  as  an  original  mineral,  but  more 
rolxEibly  as  an  impure  form  of  silica  owinff  its  origin  to  some  method  of  pseudomorphism. 
.  Lasaulz  thinks  it  cannot  be  pseudomorphous  after  fluorite.  The  observations  of  Bertrand 
rould  not  separate  it  from  the  so-called  pw/vdo-isometrU  species.] 

Melanosiderite.    J,  P.  Cooke,  Amer.  Acad.  Sci.,  z.,  451,  1875. 

Amorphous  ;  com^Mict*  H.  =  4*6.  G.  =8*891.  Lustre  vitreous,  inclining  to  resinous. 
!olor  black,  with  a  tinge  of  red.  Streak  brownish  to  brick  red.  Subtranslucent.  In  the 
losed  tube  decrepitate  and  gives  off  water.  Gelatinizes  with  hydrochloric  acid.  B.  B. 
uses  at  4^  to  a  mametic  mass.  Analysis,  by  W.  H.  Melville  afforded:  SiOa  (})  7*42,  FcaOs 
5*13,  A1,0,  4-84,  HaO  (at  100*)  6*17,  H,0  (above  100°)  768  =  100*74.  Cooke  writes  the 
Drmula  [Fej4Si0,4,  6H,0,  which  requires:  Fe^O,  7921,  SiO,  7*42,  H^O  13-87  =  100.  If  the 
Uica  is  an  impurity  the  composition  is  exactly  that  of  llmonite,  as  the  author  remarks; 
[lis  seems  more  probable  than  that  it  is  a  true  silicate.  Localitv,  Mineral  Hill,  Delaware 
!o.,  Penn.    Named  from  uiXai  and  6tdifpoi,  in  allusion  to  the  black  color. 

Genth  (Second  Rep.  Min.  Pennsylvania,  p.  216.  1876),  suggests  that  melanosiderite  is 
nly  a  variety  of  an  iron  hvdrate,  probably  a  limonite;  Cooke,  however,  re^rds  it  as  a 
asic  silicate  on  the  ground  of  its  vitreous  lustre,  fusibility,  definite  composition,  and  the 
suit  that  it  gelatinizes  with  acids. 

Melanotekite.    G.  Lindstr&m,  (Efv.  Ak.  FOrh.  Stockfa.,  xxxv.,  6,  p.  58,  1880. 

Massive.  Cleavage  in  two  directions,  in  one  of  these  most  distinct.  H.  =  6*5.  G.  = 
•73.  Lustre  metallic  to  resinous.  Color  black  to  blackish  gray.  Streak  CTeenish  gray. 
Opaque  to  translucent  under  the  microsco])e.  Dichroic,  bottle  green  and  red  Brown.  Anal- 
ses :  1,  after  deducting  2*56  p.  c.  impurities;  2,  after  deducting  8 '30  p.  c. : 

810-  Fe,0,  PbO   CuO  PeO  MnO  CaO  MgO  K,0  NsuO 
.  17-33    2818    66-28    0-20   OTO    009  0-08  O-fi©  0^    0«  BaO Oil  (t)  CI 0 14,  P,0,  OUT,  Ign. Oi» a  100*04. 
.  17-ffi    28-81    66*48    0*67  ....    0*88  0*18  0*88. 

The  atomic  ratio  for  R :  [R«] :  Si  =  2 : 1 :  2,  and  the  empirical  formula  is  Pb«[Fea1  SiaOs. 
\  B.  fuses  with  intumescence  to  a  black  bead ;  with  soda  on  charcoal  ^ives  a  fflobule  of  lead 
nd  a  lead  coating.  With  borax  reacts  for  iron,  but  on  strong  heatmg  in  li.  F.  becomes 
n  cooling  black  and  opaque  (reduced  lead),  with  salt  of  phosphorus  gives  a  skeleton  of 
iliea.    Decomposed  by  nitric  acid. 

Occurs  with  native  lead,  intimately  mixed  with  nuu^etite  and  vellow  garnet  at  L&ngban 
Q  Wermland,  Sweden.  This  localitv  has  furnished  two  other  lead  silicates,  hjralotekite 
.nd  ganomalite  (q.  v.).  Named  in  allusion  to  the  related  hyalotekite,  from  upXas,  black, 
nd  TtjKEty^  to  melt,  Lindstr5m  calls  attention  to  the  fact  that  of  the  two  possible  formulas 
or  kentrolite  proposed  by  Damour  and  vom  Rath  (see  p.  65),  the  second  corresponds 
xactly  to  the  above  composition  of  melanotekite,  viz. :  Poa  [MuaJSisOs,  which  establishes 
in  interesting  relation  between  the  two  minerals. 

Melanothallite.  A.  Scaechi,  copper  chloride  from  the  eruption  of  Yesavius  in  1870i 
Ut.  Accad.  KapolL  (Bull.  See.  Min.,  i,  188). 


Digitized  by 


Google 


76  IPFENDIX  m. 

MisLAimsBiTE,  Min.,  p.  646.~Gr75t.,  and  anal.,  Idiia,  v.  Z^Tusnmeh,  Ber.  Ak.  Wien, 
Ixxix,  183,  1879. 

*  A  variety  of  melanterite  oontainins^  a  little  manganese  is  called  luckite  by  Camoi  (Boll. 
Soc.  Min.,  ii.,  108,  1879;.  In  irregular  striated  prisms.  Colorless  or  slightly  bliii^  Anal- 
ysis: SO,  36-3,  FeO  -^17,  MnO  19,  MgO  0  2,  CaO  05,  H,0  [42-2],  insoL  72  =  lOa  Fot 
this  the  formula  is  calculated  iFe,Mn)  ^Oi  +  7aq,  with  Fe  :  Mn  =  11  : 1.  Fiom  tbe  sQtst 
mine  ''Lucky  Boy,"  south  of  Salt  Lake,  near  Butterfield  Canon,  Utah. 

Melinophanb  (Melxphanttev  Min.,  p.  268  ;  App.  n.,  p.  88. — In  tetragonal  crrstak 
with  /  and  1;  c  (vert.)  =  0  6584,  1  a  1  (terminal)  =  122**  28',  Brevig,  Buiraad,  C.  IL 
Ixxxiii.,  711,  18:6. 

The  composition  is  discussed  by  Rammdsberg  (ZS.  G.  G^.,  xxviii.,  61,  1876).  who  makes 
the  formula  TRjSi.O,  +  6NaF,  with  E  =  Be :  Ca  =  1 : 1,  and  Na :  K  =  9  : 1 ;  this  rpqniifs: 
SiOa  42  95,  BeO  1360,  CaO  8007,  Na^O  8  56,  K,0  1-44,  F  5*83  =  102-45.  It  is  undoobtedij 
distinct  from  leucophanite  (q.  v.). 

Mellite,  Min.,  p.  750.— Artificially  piodnced,  Friedel  and  BoLsohn,  BulL  Soc.  IGa, 
iv.,  26,  1881. 

Menacganite,  Min ,  p.  143,  App.  II.,  p.  88. — Orynt^  tetartohedral,  v.  Kcksduirof^  Mjb. 
BussL,  vi.,  350,  1874.  Binnenthal,  tetartohedral,  BUcking,  Z.  Eryst.,  L,  576,  1877;  ii, 
416,  1878.  Sadebecky  Pogg.  Ann.,  dvL,  667,  1875;  J.  Min.,  1878,  287.  Groih,  Min.- 
Samml.  Strassburg,  p.  76, 1878. 

Comp.  discussed,  Friedel  and  Guerin,  Ann.  Ch.  Phys.,  V.,  viii.,  88, 1876. 

From  diamond  fields,  So.  Africa,  anal,  containing  12  p.  c.  MgO  (compare  aiiaL  24,  Min^ 

fi.  144),  Cohen,  J.  Min.,  1877,  695.     Egersund,  Norway,  Tammy  GeoL  F6r.  Farh.,iL,  46, 
874 

A  partially  altered  variety  of  menaccanite  has  been  called  htdsgiliienite  by  C  W. 
Bhmstrand  (Minnesskrift  Fys-  Sftllsk.,  Lund,  1&78,  p.  4).  It  forms  thin  (l-«  mm.) 
curved  plates  with  tolerably  distinct  rhombohedral  cleavage  {R  aB  —  86**-87*),  aad 
basal  less  so.  G.  =  4*066-4186.  Color  iron  black.  Streak  dark  gray.  Lustre  metallk. 
Not  magnetic.    Analyses : 

TiO,         SiO,      Fe,Oa        FeO       MnO     CaO      MgO     H,0 

1.  (1)    60-80*      undet      18-88t      15.76t      8-28      042      ....      1-75. 

2.  (1)   -54-28         1-40       14-99        2191        684      045       0-19      1-33  =  100-84 

*  With  SiOt  f  t  The  correctness  of  this  sepaiatioii  is  qaeetioned. 

The  mineral  decomposes  readilv,  and  finally  becomes  coated  with  a  yellowish  white  cm^ 
consisting  essentially  of  TiOs.  rrobably  altered  from  normal  menaccanite  by  the  aasnrap* 
tion  of  water.    From  Sm&land,  Sweden. 

MEinx)ziTE,  Min.,  p.  658.— AnaLjPunta  de  Belen,  Aigentine  Repub.  (Schickendantz). 

Brackebusch,  Min.  Argentin.,  75,  1879. 

Meneohikite,  Min.,  p.  105;  App.  11.,  p.  88.— AnaL  (by  Martini  and  Fonaro),  Botdstv 
Italy,  I/Achiardi,  Att  Soc.  Tosc.,  u.,  116,  1876. 

Merozene.— See  Mica  Group,  p.  77. 

MssoLiTB,  Min.,  p.  480;  App.  11.,  p.  88.— Lfidecke  (J.  Min.,  1881,  iL,  1\  makes  tie 
crystals  from  Iceland  monoclinic.  An  analysis  by  Schmid  ^Pogg.  Ann.,  czlii.,  118),  gave : 
Siba  46-58,  AlaOa  27-57,  CaO  911,  MgO  008,  Na,0  3-64,  HaO  12 94,  which  corresponds v^ry 

closely  to  the  formula  accepted  by  Rammelsbeig,  |  ^caAilV,0?«  +  8aq'.  [  I^Mecke  also 
refers  here  the  monoclinic  mesolite  of  Credner  from  the  Pflasterkaute,  whion  gaTehim:  SiOi 
48-83,  AlsOa  29-04,  CaO  7*84,  Na,0  7  80,  HiO  11-75.    See  also  ScdecUe,  p.  107. 

METAcnorABAsiTB,  App.  I.,  p.  10.— See  OnoflrUej  p.  86. 
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Metaxoitb  (Choniciite)  Min.,  p.  494— TT^iA;  (J.  Min.,  1876,  fm,  KenngoH,  ib.,  p.  517). 
Metmacitb.— App.  II.,  p.  88. 

MiAROYsrrE,  Min.,  p.  88. — Oryst^  Brftunsdorf,  Weisbach,  Z.  Eryst.,  ii,  55,  1877; 
Choth,  Min.-Samml.  Strassbur^,  p.  59,  1878. 

Analyses  hj  L.  SipOcz  (Mm.  Mitth.,  1877,  213),  1,  miargjrrite  from  FelsSbanya;  2, 
kemigottite  from  FelsObanya;  8,  by  Jenkins  (J.  Min.,  1880,  iL,  109),  hypargjrite  from 
Andreasberg. 

S 

1.  G.  =  6-298  (I)  21-80 

2.  Kenngottite,  G.  =  5-337        2066 
8.  Hypargyrite,  (i)  21-85 

These  correspond  to  the  accepted  formula  Ag^SbS,  =  AgzS,  Sb^Sa,  and  prove  that,  kenn- 
gottite and  hyjDArgyrite  are,  as  supposed,  identical  with  miaijj^yrite,  the  former  containing 
a  little  lead.  Weisbach  had  previously  shown  that  hypargyrite  agreed  in  form  and  physi- 
cal characters  with  miargynte  (Z.  Kryst.,  ii ,  68,  1877).  An  analysis  by  Andreasch  of 
miargyrite  from  Przibram  rave  S  21-68,  Sb  41-15,  Ag  86  71,  Pe  tr.  =  99*54,  both  lead  and 
cx>pper  being  absent  (Min.  retr.  Mitth.,  iv.,  185,  1881). 

bee  also  AlaskaUe,  p.  8. 

Mica  Gboup,  Min.,  p.  801,  et  seq. ;  App.  11.^.  89. — The  optical  investigations  of  Tscher- 
mak  (Ber.  Ak.  Wien,  Ixxvi.,  97,  1877;  or  Z.  Kirst.,  IL,  14),  have  shown  that  all  the  micas 
are  to  be  referred  to  the  monoclinio  system,  the  axis  of  elasticity  being  inclined  a  few 
degrees  to  the  normal  to  the  plane  of  cleavage.  The  exhaustive  morpholo^cal  study  of 
von  Kohacharof  (Mem.  Acad.  St.  Pet.,  VII,,  xxiv.;  see  also  Min.  Russl.,  vii.,  167,  177, 
322,  225  ;  viii.,  1)  finallv  led  him  to  a  conclusion  not  at  variance  with  this,  although  he 
shows  that  the  angles  alone  do  not  require  the  assumption  of  any  obliquity.  The  results 
ot  Bauer  (B&r,  Ak,  Berlin,  1877,  684;  or  Min.  Petr.  Mitth.,  i.,  14,  1878)  confirm  those  of 
Tschermafc;  he  has  also  determined  the  indices  of  refraction  of  muscovite,  by  a  method 
based  upon  relations  (established  b^  Neumann)  between  the  optical  axes  of  elasticity  and 
the  distances,  measured  in  the  axial  plane,  between  the  dark  rings  of  the  interference 
figures. 

Measurements  of  elasticity,  Coromilcia,  Inaug.  Diss.  Ttlbin^n,  1877  (Z.  Kryst.,  i.,  411). 
Dn  the  figures  produced  bv  etching,  BaumJiauer,  Z.  Kryst.,  lii.,  118,  1878.  Wiik,  CEfv. 
Pinsk.  Vet.  Soc.,  xxii.,  1880. 

Association  of  muscovite  and  biotite  (meroxene)  in  parallel  position,  from  Middletown, 
Conn.,  Eawes  (anal,  of  the  biotite  |:  SiO,  85-61,  AUO,  2003,  Pe,O,013,  FoO  21-85,  MnO 
1-19,  MgO  6  23,  K.,0  9-69,  Na,0  052,  Li^O  0-98,  TiOa-46,  F  0*76,  CI  tr.,  HaO  187  =  99  27, 
C5f.  haughtonite  below),  Am.  J.  Sc.,  III.,  xi.,  481,  1876;  v,  LamuLx,  J.  Min.,  1878,  630. 

Tschermak  (1.  c.  and  Ber.  Ak.  Wien,  Ixzviii.,  5,  1878,  or  Z.  Kryst.,  iii.,  122)  divides  the 
species  of  the  mica  group  as  follows : 


BioHiea: 

Anomite; 

Meroxene,  Lcpidomelane. 
Phlogopite,  Zmnwaldite. 

Phlogopitea: 

Lepidolite. 

Muscovites : 

<  Muscovite. 
Paragonite. 

Margarites : 

Margarite. 

In  the  first  group  (i)  are  included  all  the  micas  in  which  the  optic-axial  plane  is  perpen- 
dicular to  the  plane  of  symmetry;  the  second  group  (n)  includes  those  in  wnich  it  is  paral- 
lel to  the  plane  of  symmetry.  For  the  crystallographic  relations  of  the  different  species 
reference  must  be  made  to  the  original  paper.  The  chemical  relations  reached  by  Tscher- 
mak are  based  for  the  most  part  on  a  series  of  new  analyses,  very  carefully  made,  to  avoid 
errors  fkllen  into  by  earlier  analvsts ;  these  are  quoted  beyond. 

Tschermak,  on  optical  grounds  (see  above\  divides  biotite  into  anomite  (from  dvouoif 
tiontrary  to  law)  and  meboxenb  (Breithaupt's  name  for  the  Vesuvian  biotite,  see  Min.,  p. 
307;.    Anomite  is  represented  by  the  mica  occurring  with  diopside  in  grannUr  caldte,  at 
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Lake  Baikal,  and  that  from  Greenwood  Fomaoe,  K.  Y.  Its  oompoaitioii,  acoocdmg  to 
Tschermak's  view,  is  expressed  by  isomorphous  mixtures  of  HtK4Al«Si«094  (see  maaooTite, 
below),  and  MgisSieOia  (a  hypothetical  polymere  of  chmolite),  in  the  relation  of  1 : 1,  or 
2 : 1,  or  intermediate  ratios.  Meroxene  is  represented  bv  the  VesuTian  magnesian  mica ;  com- 
position HaKsAlaSicOa^,  and  M^nSioOis  in  the  ratio  of  1 : 1,  of  2  : 1,  or  intermediate  ratios. 
Xepidomelane  has  tiie  composition  H4K9Al6Si«094t  and  MgiaSieOit,  with,  howcTer,  Taryisg 
amounts  of  the  iron  compound  HiKsFceSieOsi.  [In  this  group  would  belong  the  faan^tcm- 
ite  of  Heddle,  find  siderophyllite  of  Lewis  (see  below),  yarieties  charaotenzed  bj  die  re- 
placement to  large  extent,  of  Mg  by  Fe.1 

Phlogopiie  has  the  composition :  KcAl6SitO«4,  HsSiioOa^,  and  MgiiSi«0s4»  often  in  the 
relation  8:1:4;  generally  also  with  Fa4SiioOs  in  the  place  of  the  second  oompoond.  Zimh 
wcUdite  has  the  composition :  K6AlBSiaOa4  (or  Li6Al«Si«Os4)>  Fei«Si«0,4,  and  F940JSix«  (or 
the  corresponding  hydrogen  compound),  in  the  relation  of  10 : 2 : 8. 

The  muscovites  include  lenidoute,  musooyite,  and  paragonite.  LeptdoUie  has  the  compo- 
sition: 8KeAl<Si6094  +  SiioO(,F94,  with  the  first  replaced  one-hau  or  more  by  the  corre- 
sponding lithium  compound,  and  the  second  by  the  corresoondinghydro^n  oompound  (sn 
also  Min.  Petr.  Mitth.,  11.,  94,  1879).  Muscovite  (induoing  mari^&rodite):  K«AleS«Os«, 
with  the  potassium  compound  replaced  inpart  by  the  corresponding  hydrogen  compoand, 
H6Al«SieOt4 ;  the  commonest  formula  is  H4EsAlaSiaOs4.  In  certain  musooTites,  for  whicb 
the  name  phengite  is  proposed,  the  composition  is  explained  as  a  combination  of  H4K3AI4 
SieOti,  and  H9SiioOs4,  in  the  ratio  of  8: 1 ;  these  yariobes  approach  to  lepidolite.  Hnroffomik 
(incl.  cossaite),  composition  :  H4NasAl4Si«Os4. 

Margarite,  composition:  H4Ca«AleSi40s4 ;  related  to  the  dintonite  group,  see  p.  28L 

[For  the  many  important  details  of  the  orystallographic  relations,  and,  too,  the  diaens- 
slon  upon  which  the  aboye  conclusions  as  to  the  oomposition  are  based,  reference  must  he 
made  to  the  original  articles.] 

Analyses  employed  in  the  aboye  discussion :  1,  by  John,  Lake  Baikal ;  2,  by  P.  t.  Hamm, 
Greenwood  Furnace,  G.  =  2846;  8,  by  A.  Zellner,  Tschebarkul,  Siberia,  G.  =  3-004;  4,  by 
J.  Rumpf,  Morawitza;  5,  by  Berwerth,  Yesuyius,  G.  =  2*86;  6,  EL  Ludwig,  with  pargasik 
in  granular  limestone,  G.  =  2*867;  7,  by  E.  Neminar,  Penneyille,  G.  =  2*779;  8,  by  A. 
Poppovits,  Ratnapura,  Ceylon,  G.  =  2*742;  9,  by  Berwerth,  Edwards,  N.  Y.;  10,  by  Ber- 
werth, Zlnnwald;  11,  by  Berwerth,  Paris,  Me,,  G.  =  2*855;  12,  by  Berwerth,  Bosefiia. 
G.  =  2*839 ;  13,  by  S.  Bhiu,  Bengal,  G.  =  2*881 ;  14,  by  L.  SipCcz,  East  Indies,  G.  =  2-830; 
15,  by  L.  SipOcz,  Kothenkopf  in  the  Zillerthal,  G.  =  2*892;  16,  by  L^bisch,  Soboth  in  Stei- 
ermark. 


1.  AnomUe^ 

8. 

8.  Meroosene, 

4. 

6. 

6.  PhloffopUe, 

7.  " 
8. 

9. 

10.  ZinnwaldUe, 

11.  LepkMiU, 
13. 

18.  MuKOfDiUy 

14. 

15.  Phm^, 


SiO, 
400) 

^^a 

Pe^,  PeO  MnO  MgO 
0^    4-88    ....    88-91 

CaO 

^ 

Na,0  UjO  HjP  P 
1-47....    1-87  1-97 

=    9M7. 

40-81 

16-47 

816    6-99 

2108 

.... 

9-01 

1-56.... 

8-19  tr. 

=    99-19i. 

88*49 

14-48 

5-54  14-75 

tr. 

16-84 

8-18 

0-58.... 

0-80  tr. 

=    99-00. 

4016 

15-79 

8-58    4-18 

tr. 

8615 

"tr." 

7-64 

0-87.... 

8-58  .... 

=  100-84. 

89-80 

16-96 

0-48    7-86 

0-59 

81-69 

0« 

7-79 

0-49.... 

4-08  0-89 

=  101-08. 

48-48 

18-76 

016    1-85 

27-80 

.... 

8-06 

180  .... 

0-98  4-81 

=  100-89. 

44-29 

18  18 

1-40    1-44 

. ... 

37-86 

.... 

7-06 

816  .... 

8-09  1^ 

=  100-86. 

43-86 

15-64 

0-88    1-58 

.... 

27-28 

8-68 

.... 

8-91  819 

==  100-86. 

40-64 

14-11 

8-28    0-60 

87-97  8*54BaO  8*16 

116  .... 

8-21  0-88 

=  101 -ss. 

45-87 

28-60 

0-66  11-61 

1-75 

10-46 

0-48  8-88 

0-91  7-94,  P,0,Ot«  = 

60-80 

88-19 

.... 

.... 

18-84 

....  5-08 

8-36  6-15 

=  108-Sl. 

50-98 

27-80 

.*.*;!  'q'6& 

10-78 

....  5*88 

0-96  7-88,  P,0.  0-06  = 

45-57 

8678 

0-95    1*88 

.... 

o-as 

0-81 

8-81 

0-68  019 

6-05  0-15 

=    99-98. 

45-71 

88-57 

119    1-07 

.... 

0-71 

0-46 

9-28 

0*79.... 

4-83  0-18 

=  100-67. 

45-87 

81-86 

5-70    1-69 

1-56 

0-88 

9-orr 

054.... 

4-eo.... 

=  100-18. 

48-76 

89-91 

4-84    0-41 

.... 

8*68 

0-88 

6-88 

8-81    ... 

4*60.... 

=  lOO^B. 

Bammelsberg  has  also  pul^lished  ( Wied.  Ann.,  ix.,  118,  802,  1880;  also  yii,  138,  1879)  s 
recent  inyestigation  of  the  chemical  composition  of  the  species  of  the  mica  group,  indi]^ 
in^  a  considerable  numberof  new  analyses.  He  concludes  that  the  micas  are  in  part  ubi- 
sihcates,  in  part  compounds  of  unisilicatesand  bisilicates;  he  also  assumes  the  i8omomh»& 

I      n        w  * 

between  these,  as  well  as  between  similar  silicates  of  metals  of  the  R,  B,  [K^]  series  respect- 
iyely.    He  adoi)ts  a  chemical  classification,  as  follows  : 

1.  Alkali  micas  :  A.  Sodium  mica  (paragonite)  formula  R«[Ala]SisO«  (nnisilicateV  E 
Potassium  mica  (muscoyite),  including  (l)unisilica1%s,  Iis[Als]Sis08,  witii  sometimes  (Mg,Fe) 
Si04;  (2)  compounds  of  unisilicates  and  bisilicates  in  the  ratio  of  1 : 8,  thus  Hi^BjRaj* 

Si,30«B  (anal.  1,  2,  8),  or  in  the  ratio  of  1 : 1,  thus :  KcSIsOt  =  B»SiOa  +  it4SiO«,  or  nuae 
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■peoiallj  in  ptart,  Bt4B<[B<]tSiigOiis.  G.  i^'^?^inmioa(Iepidolit6,  aoftl.  i,  5,  8a,  6b^ :  com- 
potuids  of  unisilicates  and  bisilicates  in  the  ratio  of  1:8,  taus  :  RioSiiOis  =  SRtSiOt  +  E4 
SiOi;  or  more  specially  BioLRaJftSiitOss  (Bozena  and  Paris),  and  BuLBslBSitoOes  (Jnsch&k- 
owa). 

2.  The  itiGNEsnTM  mica  (biotite  pt,  anaL  7,  8,  9)  is  a  componnd  of  bisilicates  and  unisili- 
oates  in  the  ratio  of  1: 8,  thus :  Bi4Bs»[BslTSiseOts». 

8.  The  IBON-MAONE8IUM  mica  (biotite  pt.)  and  iron  mica  (lepidomelane),  includes  fiye 
series,  haying  the  following  formulas:  (1)  BsB^rBalSiiOis  =B4Si04  +  4B3Si04  +  [B,], 
Si,Oi.  (anal.  10,  11).  {2)  B4Be[Ba]8Si70„  =  B4Si04  +  SBaSiO*  +  [B,],Si,Oia(anal.  13,  18. 
14,  15).  (8)  BaBafajSiaOi,  =  B4Si04  +  ^BaSiO*  +  rB,],Si.O„  (anal.  16,  17).  (4)  B,B, 
fEjLSiftO.o  =  B4Si04  +  8B,Si04  +  2[Ba]aSi,0„  (anal  18,  19).  (5)  B«Ba[E3j4Si,0,.  = 
8B4Si04  +  2B9Si04  +  4[Ba]tSisOii.  To  this  group  are  appended  several  which  do  not 
admit  of  being  classified. 

4.  The  UTHiuM-iBON  mica  of  Zinnwald  (zinnwaldite,  anal.  20)  is  regarded  as  a  compound 
of  bisilicate  and  unisilicate  in  the  ratio  of  2  : 1,  thus :  BdSisOio  =  2B9SiOs  +  B4Si04; 
more  speciallj  BioB4[Bt]ftSii80ao»  or  BitB4[Ba]oSisiOTo,  according  to  the  ratio  of  the  differ- 
ent  elements. 

5.  The  BAiuuH  mica  (oellacherite,  anal.  21)  is  a  imisilicate,  with  the  special  formula: 
EA[B,]4Si.0„=  2B4S1O4  +  B,Si04  +  2[BJ,Si,0ia. 

Analyses  by  Bammelsberg  (see  also  Ber.  Ak.  Berlin,  1878,  616;  1879,  248,  838;  ZS.  G. 
Ges.,  zzxi.,  676,  1879) : 


1.  So.  RoyalBton,  Mass. 

2.  Yttefby 

8.  Broddbo 
4.  Bozena 

6.  Paris 

6a.  Jaechakowa     (}) 
6b.         " 

7.  Bo08ie,N.Y. 

6.  Gouvemeor,  N.  Y. 

9.  Pargaa 

10.  Monzoni 

11.  Aiendal 

12.  Hiaak 
18.  Filipstad 

14.  Sterzing 

15.  Persberg 

16.  HltterO 

17.  Reuchthal 

18.  Brcvig 

19.  St  Dennis 
90.  Zinnwald 
21.  Sterzig 

*  Hygroscopic  water 
[14)  0-18;  in(lftO'12L  t 
1-41  BaO  included. 


ffiO.  A1.0.  Fe,0,  MnaOs  FeO  MnO  MgO  K9O  Na,0  LI,0  H,0«  F 
45-97    80-40     S'll    ....    1-05....    2^    OW  ol»  ....  450  0*74  =  100-81. 
45-21    88-40     2-78    ....    2-00....     1*68  10-71  042    ...  4-28  0-94  =  101-88. 
47-18    80-60     4-81    ....    0*61  ....    180  10-86  0*74  ....  478  064  =  100-87. 

61-88    96-00     ....    l-80t 9-98  0  96  8-87  057  718  =  101-ia 

88-61    28-48$    10-80  0-79  4-09  0-22  5-19  =  lOa-22. 

50-86   21-47      ....    5-86t 1108  0*64  488  0-66  8-71,  CI  116  =  104-12. 

60-96    22-90     ....    5*88    11-89  O'Ss!  5*65  ....  8-58  =  10448. 

48-17    18-48     1-51  ....  27-47    878  0-92  ....  040  511  =  101-04. 

48-00    18-27     1-71    27*70  10-82  0*80  ....  088  5*67  =  102-86. 

48-65    12-74     1-81    ....    0*48  ....  27-62    892  118  ....  160  450  =  10090. 
41-70    16-86     2-28    ....    1*88  0*86  24  70    8-93  0*28  ....  1*14  0-68  =    9911. 
88-89    14-68     4*66    ....    7-86  1-06  20*28  10*08  040  ....  094  1*49  :=:  10010. 
88*49    12-84     6-66    ....28*00  1*68    5-2P    OSO  088  ....  8*78  1-61, TiO,  4-06=  101-66. 
88-20    15*45     8-68    ....    869  0*90  1806|  917  018  ....  294  115  =  10889. 
89-82    19-25     262    ....     4-69  111  21  ^H  8-83  0  66  ....  1-87  tr.    =    9909. 
87-77    15-96     6*68    ....  1448  ....  12-26    8-23  0 27  ... .  2*67  044, TIO, 212  =  100-7a 
89*01    15-44     9-87    ....  1867  ....  11-80    8 62  014  . . . .  8 06  129  =  101-89. 
87-79    18*79     6*48    ....15*28....    9*72    8*98  192  ....  288  tr.    =10112. 
88*97    11-88   16-48    ....20-72  8*64    1*08    8-06  ODO  ....  8  85  1*29, TiO. 2*42  =  10816. 
87-98    24-89     7-86    ....1487....    Oi»    8*64  040  ....  154  4-28  =  100-68. 
46-44    21-84     127    ....  1019  1*67    0*18  10-56  0-54  8'86  1*04  7-62  =  104-68. 
48*90   82-40      tr.     ....        2*40       810   747  1*78  ....  8*02,  BaO  5-88,  UaO  0*80  = 

[99*64. 
here incladed :  in  anal.Jl)  0*50 -.  in  OS) 0*83 ;  In  (8) 0 76:  in  (9)  082;  in  (12)  1-81:  in 
With  MgO  included.    $  With  tr.  Mn,0,  incladed.   (With  1-5  CaO  incladed.    I  With 


HAUOHTomTB  of  Reddle  (Min.  Mag.,  iii.,  72,  1879)  is  a  variety  of  biotite,  in  which  the 
tnagnesium  is  largely  replaced  hj  iron.  G.  =  2*96-8-18.  Fuses  with  difficnlty  to  a  black 
magnetic  globule,  dolor  dark  brown  to  let  black.  Small  axial  an^Ie.  Occurs  mostly  in 
granitic  and  gneissoid  rocks,  also  in  diorito,  at  various  Scottish  localities,  as  below.  Anaiy- 
9esb}r  Heddle :  1,  from  homblendic  gneiss  of  Roneval;  2,  from  the  hill  of  Capval;  8, 
N^ishibost ;  4,  from  the  shore  of  Looh-na-Muilne ;  5,  Fionaven  in  Sutherland  ;  6,  Ben 
Stack  ;  7,  Rispond ;  8,  Olach-an-Eoin ;  9,  Kinnaird's  Head,  Aberdeenshire ;  10,  Cove 
near  Aberdeen;  11,  Lairg,  in  Sutherland;  12,  Portsoy  in  Banfbhire. 


1.  G.  8<tt 

•SiO, 
8716 

1l?5f  ^' 

2.  G.  8-OT 

86-81 

16-28 

7*61 

8.  G.  8'()5 

8616 

16-70 

6-96 

4. 

86-46 

17-25 

4-18 

5.  O.  8  08 

86'ri 

7-86 

2-78 

6.  G.  8-05 

25  69 

20-00 

8-28 

7.  G.  i-99 

»8-54 

22-88 

2-48 

a  G.  2-96 

85-85 

81*54 

4-48 

9.  G.  818 

.'tt-67 

17-95 

7-19 

ID. 

85-47 

18-80 

4-61 

It 

85-56 

16-00 

1-88 

VLQ.Ziff 

84^ 

17-84 

8*61 

FeO 
17*86 
17*86 
19-06 
15-88 
1618 
14-01 
16-01 
18*81 
18*06 
19*19 
18-04 
18*70 


MnO 
1*04 
0-96 
1*08 
064 
0-42 
1-00 
0?8 
0-81 
2-00 
0*64 
0-69 
0*88 


CaO 
1-80 
1-54 
0-89 
O-dO 
0*98 
1-flO 
1-25 
1-96 
1-40 
0-90 
2*72 
8-28 


8-1 
8*78 
7*46 
1228 
11-17 
14-77 
10-00 
8-06 
1-50 
7-01 
8*47 
10*64 


^^ 

1-84 
1-86 
0-86 
1-26 
0-58 
0-79 
0-79 
8-81 
0*24 
0-11 
1-19 


l1? 

?!?= 

100*17. 

881 

2-47  = 

100*40. 

9-24 

8  18  = 

99-81. 

9-90 

8  89  = 

99-92. 

9-44 

4-28  = 

99*99. 

7-88 

2-47  = 

100*88. 

8-96 

1*51  = 

99-86. 

7-78 

1*96  = 

100-88. 

9-27 

8-20  = 

10008. 

819 

4*97  = 

100-08. 

9-90 

5-71  = 

99*77. 

6*78 

4*05  s 

99*9a 
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other  analyses  by  Heddle  are  given  in  Min.  Mag.,  It.,  231  et  seq.,  1881 ;  and  tiie  i 
Tariety  has  been  repeatedly  analyzed  preTiously  (see  above). 

A  mica  closely  related  to  the  above  (a  biotite  containing  only  Fe)  has  been  called  i 
PHYLLTTB  by  M.  C.  Lew%8  (Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  264).  H.  =  8-2.  G.  =8-1. 
Color  black ;  by  transmitted  light  chrome  green.  Brlttla  Axial  angle  abo>ot  10^.  An 
analysis  gave  (D :  SiO,  86-68,  Al^O,  20*41,  Pe,0, 1-56,  FeO  25-50,  MnO  2-10,  MgO  lU 
CaO  0-81,  Na,0  109,  Li,0  0-37,  KaO  9-20,  H,0  1-01  =  99  86.  This  corresponds  to  RJ[R^ 
SisOi^.  Fuses  with  intumescence  at  2*5  to  a  black  glass.  Sdiible  in  HCl  and  HaSO«  wid 
separation  of  silica.    From  near  Pike's  Peak,  Colorado. 

EucHLOBiTK  of  C.  U.  Shcpord  is  shown  by  Pisfxni  (C.  E.,  IxxxiiL,  167,  1878)  to  be  orii- 
nary  biotite.  From  Chester,  Mass.  H.  =  2'5.  G.  =  2*84  Color  dark  neen.  Lustre 
on  the  cleavage  face  pearly.  Axis  negative.  B.  B.  fusible  wiUi  difflcafiy  to  a  black 
enamel.  Slowly  soluble  in  concentrated  HCL  An  analysis  gave  Pisani:  SiOs  89*55,  AliOi 
15-95,  FeaO,  7-80,  MgO  22-25,  KaO,Na,0  10-85,  ign.  4-10=  100. 

MicASELL.  Wichmcmn  (ZS.  G.  Ges.,  xxvi,  701,  1874)  uses  this  name  (of  Fr«ieslei3eB 
to  designate  the  original  mineral  from  which  t<he  so-called  pinite  from  Stolpen,  near 
Neustaat,  has  been  derived.  It  is  regarded  as  certain  that  it  is  not  iolite  nor  tooimaline. 
but  its  true  nature  is  doubtf uL 


MlcrocUne.    Dea  Cloieeaux  (Ann.  Ch.  PhyR.,  Y.,  ix.,  488,  1876)  oses  Breithanpt's  i 
(see  Min.,  p.  855)  to  designate  a  new  feldspar  species  established  by  him:  a  tziclinic  potasfa 
feldspar. 

Tnclinicand  near  orthoclase  in  form,  and  in  habit,  twinning,  etc.,  but  O  A  t^  =  90"  IC 
Extinction  direction  makes  an  angle  of  15"*  to  16°  (orthoclase  =  O""),  with  the  edge  O  yi-l 
Polysynthetic  twinning,  giving  rise  to  striations  on  0,  sometimes  observed.  A  basal  seetkn 
shows  in  polarized  light  a  characteristic  grating-like  structure,  due  to  the  regular  into- 
growth  of  twin  lamellaB;  in  these,  orthoctase  is  often  enclosed ;  irregular  lines  and  bui^ 
of  albitc  also  often  observed. 

Composition  Ka  [Alt]  SiaOis,  or  that  of  orthoclase;  an  analysis  of  pure  white  microcliiw 
from  Magnet  Cove,  Arkansas,  gave  Pisani:  SiO.  64-80,  A1,0, 19-70,  Fe,0,  0-7^  K^O  15-601 
NaaO  0-48,  ign.  0-35  =  101-17.    G.  =  2-54. 

A  large  part  of  the  potash  feldspar,  previously  called  orthoclase,  is  in  fact  micn>e]ine. 
Here  belong  the  chesterlite  from  Chester,  Penn.,  the  beautiful  amazonstone  of  lake's 
Peak,  Colorado  (the  color  due  to  an  organic  salt  of  iron,  according  to  K5nig,  Proc.  Ae. 
Nat.  Sc.  Philad.,  1876,  156),  as  also  that  of  other  localities;  also  feldspar  from  Miiietil 
Hill,  Penn.,  Leverett  (not  Everett),  Mass.,  and  manv  foreign  localities.  It  is  obtained  ia 
large  quantities  at  Branch ville,  Conn.,  some  single  cleavage  surfaces  havinga  length  of  10 
feet ;  also  observed  at  the  same  locality  pseudomorph  after  spodumene.  The  pertfaite  d. 
Canada  is  in  part  microcline  (J.  Min.,  1879,  889). 

MicBOLiTE,  Min.,  p.  518;  Ajpp.  H.,  p.  89.— Described  hj NordenakUSid  (GeoL  F5r.  FM., 
iii.,  282,  1877).  In  small  brilliant  isometric  octahedrons  with  dodecahedral  planes.  Cola 
light  grayish  yellow  to  blackish  brown.  Translucent  to  semi-translucent  H.  =  5*5-6. 
G.  =  5-25.  An  approximate  analysis  gave:  Ta»Oft,CbaO,  77-8,  SnO,  0-8,  CaO  11-7,  MnO 
(FeO  tr.)  7-7.  Mg()  1-8  =  99-3.  Formula  (Ca,Mn,Mg)jTa,07,  which  requires:  Ta,0»  78-88, 
MnO  7*69,  CaO  11*69,  MgO  1-80  =  100.  B.  B.  infusible.  Occurs  with  red  and  gcoefi 
tourmaline,  petalite,  spodumene,  etc.,  in  peCTiatite,  at  Ut6,  Sweden. 

Occurs  at  Branchville,  Conn.,  Brush  and  Z)ana,  Am.  J.  Sc.,  III.,  xvL,  84,  1878. 

Described  by  F,  P.  Dunnington  (Am,  Chenu  Joum.,  iiL,  130,  1881)  as  oeemriiig 
at  the  mica  mines  in  Amelia  Co.,  Virginia.  In  single  crystals  from  ^  in.  to  j  in., 
with  0,  t,  and  8-8;  also  in  large  (up  to  4  lbs.)  imperfect  crystals.  H.  =6.  G.  =  5-656. 
Lustre  glistening  resinous.  Color  wax  yellow  to  brown.  Streak  pale  ochreons  yelkv. 
Subtranslucent.  Fracture  conchoidal.  Brittle.  An  analysis_gave :  Ta,0.  68-48,  Cb^» 
7-74,  WOa  0-80,  SnOa  1-05,  CaO  11-80,  MgO  1-01,  BeO  0-84,  UiOs  1-59.  Y,0,  0-23,  Oa,0, 
(Di,0,)  017,  Al  O,  0-18,  Fe,Os  0-29,  Na,0  2-86,  KaOO-29,  F  2-85,  H,0  1-17  =  100-25, 
deduct  O  replaced  by  F  1*20  =  99-05  The  probable  formula  deduced  is  8(Ca,Ta«07)  * 
CbOFs.  In  the  defied  tube  decrepitates  and  gives  off  water.  B.  B.  infusible,  glows  mo> 
mentarily,  colors  the  flame  reddidi  yellow,  and  on  cooling  is  dull  pale  yellow.  Krt 
attacked  by  strong  HCl,  slowly  decomposed  bjr  H9SO4  and  by  fusion  with  caustic  potash; 
readily  decomposed  bv  fusion  with  acid  potassium  sulphate.  Associated  with  the  true  mi- 
crolite  is  monazite  in  large  masses  (up  to  8  lbs.).  It  was  at  first  called  altered  mkarolito 
(priv.  oontrib.,  W.  M.  Fontame). 
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A  mineral  related  to  microlite,  from  Haddam,  Coim.,  is  called  rabdamite  by  G.  U, 
%€pard  (Am.  J.  Sc.,  II.,  1.,  98,  1870;  Min.  Gontr.,  1877).  Whatitstnie  character  is,  if  it 
B  a  distinct  species,  has  not  been  determined. 

MiCROLITES.— App.  II.,  p.  80. 

MicsosoMMiTE,  App.  n.,  D.  89.— Analyscs  1,  2  by  Scaeehi  (Bend.  Accad.  Sc.  Napoli, 
.pril,  187G) ;  3,  4  by  Bauff  (Z.  Kiyst,  li.,  468,  1878).  1,  lai^  crystals,  Monte  Sonmia, 
,  microscopic  crystals  from  bombs  thrown  oat  in  April,  18*^;  8,  4,  crystals  from  Mt. 
omma;  8,  colorless  ;  4,  yeUow. 

SIO,  A1,0,     CaO     Xa,0    K«0    Ci     SO.     CO. 
(1)32-21    29'23     12-60     1014     6'79   6-71    4-48     ....  =  102-16,  deduct  O  replaced  by  CI  1*51  =  100*00. 

(1)31-42    80-84     10-98      9*87     7-90    7*82   6-26     ....  =108*04,  deduct 0 1-76  ==  101-28. 

(1)32*21    2837     10-S9     11-80     714    7*09    8*86     165     8  tr.  =  10811.  deduct  O  1-60  =  100-61. 

82-28    28-96*    10-36     11-01     7*11    6*26   4*11      1-26     8  tr.  =  108*01,  deduct  O  1*66  s  100-46. 

•  (Fe,0,  tr.) 

The  cmtaU  examined  by  Banff  were  large  as  compared  with  the  original  mineral 
k»cchi  describes  prismatic  crystals  with  /,  t-2,  i-|,  1,0;  c  (vert.)  =  0*41884;  1  A  1  (adj)  = 
24**  53i',  1  A -^=115°  47';  the  form  corresponds  very  closely  to  that  of  nephelite 
?  (vert.)  =  '8890  =  2o  (vert.)  microsommite.  Mm,,  p.  827).  Cleavage  /  perfect,  0  less 
istinct  (ap  in  nephelite).  H.  =6.  G.  =  2*444  (Banff),  2-41^-2'58  (Scacchi).  Lustre  I 
rilliant  si2ky.  The  formula  calculated  by  Bauff  is  2  riOaS04)  +  SCaAlaSiaO  J  +  [4NaCl  + 
NaiAUSiaOs]  +  [4NaCl  +  SKaAlaSijORtt  he  also  makes  the  rather  improbable  assumption 
hat  a  portion  of  the  Si  is  replaced  by  U  (Si :  C  =  20  : 1),  the  formula  then  requires:  SiOi 
2-68,  CO,  1-20,  AlaO,  29-S,  CaO  10-67.  Na,0  10-84,  K^O  6-72,  SO.  8-81,  CI  6-77  = 
01*52,  deduct  0  1*52  =  100.  Bauff  also  shows  that  the  mineral  from  Mt.  Somma  called 
Lavyne  is  in  port  an  altered  microsommite.    See  also  Oanerinite,  p.  20. 

MicroschSrlite,  Mlorovennlculite. — See  Kaoliinte,  p.  65. 

MiLABTTB,  App.  I.,  p.  10;  II.,  p.  89. — Crystals  shown  by  Dee  Claiaeaux  (J.  Min.,  1878, 
2,  870).  and  aJso  by  TacT^ermak  (Biin.  Mitth.,  1877,  850),  and  Bertrand  (BuU.'  Soo.  Min., 
v.,  10,  1881\  to  be  orthorhombio,  Ihe  pseudo-hexagonal  form  being  due  to  twinning  similar 
o  that  of  ararfonite,  witherite,  etc.    An  analysis  by  Ludwig  (Min.  Mitth.,  1877,  849),  gave: 

SiO,        A1,0,        CaO      MgO      K,0     Na.O     H,0 
(})        71-81        10-67        11-65       tr.        4-86        tr.        1-36  =  100-85. 

The  formi^  given  by  Ludwig  is  KECaaAlsSiiaOso,  which  requires  :  SiO*  72*66,  AUOs 
0-39,  CaO  11-80,  K.O  4-74,  H,0  091  =  100. 

Kuschel  (J.  Min.,  1877,  926]),  repeats  the  statement  of  Frenzel  (J.  Min.,  1878,  797;  App. 
I.,  p.  89),  that  the  mineml  is  found  in  Yal  Qiuf,  not  Val  Milar,  and  adds  that  it  ongnt 
»n  lois  account  to  be  called  ffivfite. 

MiLLERiTB,  Min.,  p.  56;  App.  II.,  p.  40. — Pound  at  Micheroux,  Belgium,  Fxrhet,  BuiL 
kxj.  GeoL  Belg.,  v.,  120,  1878;  vi.,  15*3,  1879. 

MnnnTTE. — Min.,  p.  587;  App.  n.,  p.  40. — ^Etching  experiments  by  Baumha/uer  show 
nimetite  to  be  pvramidal-hemihedral  like  apatite  (J.  Min.,  1876,  411). 

Bertrand  (Bull.  Soo.  Min.,  iv.,  86,  1881),  has  made  the  interesting  observation  that 
irystals  of  pure  lead  arsenate  are  biaxial  (22^  =  64^)  and  that  as  the  percentage  of  PsOs  in- 
!rcases,  this  angle  diminishes,  and  the  pure  lead  phosphate  is  nnuudal.  Jannettaa  has 
obtained  similar  results  (lb.,  p.  89),  anaJannetiaz  and  MicM  (ih,,  p.  196"^,  have  accom- 
)anied  a  more  detailed  optical  study  by  a  series  of  analyses  which  add  much  to  the  com- 
)letcness  of  the  investigauon. 

Anal.,  L&ngban,  Sweden,  by-Kiutaro  Iwaya,  quoted  by  Lindgren,  Geol.  F5r.  P5rh.,  v., 
172,  1880.    Mina  Grande,  Marqueza,  Chili,  bomeyko,  6th  App.,  Min.  Chili,  p.  16,  1878. 

Occurrence  with  vanadinite  in  Arizona,  SiUima/ny  Am.  J.  bo.,  IIL,  xxii.,  202,  1881 ;  TFl 
P.  Blake,  Min.  So.  Press,  Aug.,  18, 1881. 

See  also  Hedt/pTume,  p.  56« 
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MmiBiLiTB,  Min..  p.  086.~Oryit,  Auasee,  Upper  Aurtria^  «.  Ztphant^kh^  LoIcm^  1877. 
AAaL,  Provinoe  of  Tarapaca,  Pern,  Baimondi^  Min.  P^nm,  p.  a88>  1878.    Sicilj,  BaUno^ 
Aooad.  Line.  Trans.,  lU.,  iv.,  22, 1879. 

MiBiquii>iTB.^App.  IL,  p.  40. 

ICizite.    iSbAfoti/,  Z.  Eryst.,  It.,  277, 1879. 

Crystalline  to  orypto-crTstftlline.  As  an  incrustation  on  faismnih  ochre,  also  In  imgnlir 
particles,  granular  and  ronj^h  or  spherical,  roiif orm,  with  partial  concentric  fibrous  stroct- 
nre.  The  fibres  are  occasionally  distinct  sixHsided  prisms  (125"^,  regarded  as  pxobal^ 
monoolinio  or  tridinic  (extinction  C^-^"  with  prismatio  ec^).  EL«=  8-4^  G.  =  2-68. 
Color  emerald  to  bluish  green;  streak  somewhat  lighter.  Truislucent  to  transparent  {fait 
fibres).    Analysis: 

As,0»,(PsO»)       BitOs       CuO       H,0       FeO       CaO 

^^ , ' 

(J)        80-45    •        1807       48-21      11-07       1-53        0-88  =  100-15. 

The  formula  calculated  is  CutoBiaAsioHiiOfo  ;  this  requires:  As,0»  81-98,  BisOs  12-fli 
CuO  4408,  HaO  11*00  =  100.  In  dilute  nitric  add  the  mineral  is  instantly  ooTeied  vii^ 
a  layer  of  a  brilliant  white  powder  of  bismuth  arsenate,  insoluble  in  the  acid;  the  ooppEr 
arsenate  goes  into  solution.  On  ignition  becomes  blackish  green.  Occurs  with  faismnti! 
ochre,  bismutite,  and  torbemite  in  the  Geisteigang  at  JoaohimsthaL  Named  in  luoar 
of  Bergrath  A.  Mixa. 

MoLTSCTE,  Min.,  p.  118.— Yesuvius,  Seaeehi,  Att  Accad.  Napoli,  vi,  1873  (Oontrih 
Min.,  ii.,  43). 

MoLTBDENirE,  Miu.,  p.  82.— Bielleee,  Italj,  (Joaaa,  Accad.  Line.  Trans.,  III.,  i.,  206, 1877. 
Groth  suggests  that  the  species  may  be  orthorhombio,  Min.-SammL  Straasbm^,  p.  2& 

1878. 

MoNAZTTE,  Min.,  p.  689;  App.  II.,  p.  40. — Chyst.,  Tavetsch,  Switzerland  (tamerite\  f» 
Saih,  J.  Min.,  1876,  898.  Bmnenthal  (tumerite),  also  ontical  investieadon,  JVeehmamtL, 
J.  Min.,  1876,  598.  Von  Kohicharof,  Min.  RussL,  vi.,  S87.  Ilmen  Mts.,  van  Jeremtjef, 
Verh.  Min.  Ges.  St.  Pet.,  II.,  xii.,  287.  aetimnawn,  Corr.  BL  Nat  Ver.  Bonn,  xxxvii., ISl, 
1880.    Optical  examination,  Dea  Cloizeaux,  JBull.  Soc  Min.,  ir.,  57,  1^81. 

Analysis,  Arendal,  G.  =  5*174 :  PaO»  29*92,  Ce,0,  28-82,  La,0,  +  Di,0,  40-79  =  99-5S. 
formuk:  [R,]P,Oe,  with  [RJ  =  Cea:{La,Di,)  =  2:3;  this  requires:  P.Os  80-28,  Ce,0,  27-7t 
La«Os,  DiaOa  42-00  =  100  *,  contains  no  thorium  nor  zircomum,  BammeUbera^  ZS.  O.  Ges., 
xxix.,  79,  1877.  Analysis  of  tumerite  (on  -018  gr.):  P,0»  28-4,  Ce,0.  (LasO.,  I>i«0,)  68-0 
=  96-4,  Pinani,  C.  B.,  Ixxxiv.,  462,  1877. 

Absorption  bands  (Ce,  La,  Di)  in  nectrum  (tumeriteX  Cosaa,  Accad.  Line  Mem.,  IIL, 
80,1878. 

Occurrence  with  zircon  in  gold  sands  of  Ivalo,  Finnish  Lapmark,  NordenskHUd,  GmL 
F5r.  Pdrh.,  ii.,  223, 1874.  Occurrence  in  brilliant  highly  modified  crystals,  at  MilhoQand's 
mill,  Alexander  Co.,  N.  C,  also  at  other  localities  in  North  Carolina,  Midden,  Am.  J.  Sc, 
m.,  xxii.,  21, 1881.  Prom  the  pegmatite  vein  at  Annerod,  near  Moss,  Norway,  IT.  €. 
Brigger,  GeoL  F5r.  F^Jrh.,  y.,  850,  1881.  From  Nil-St-Vinoent,  Benard,  BuIL  Soo.  GcoL 
Belg.,  m.,  ii.,  128,  1881.    See  MicroliU,  p.  80. 

MoNiMOLiTs,  p.  546;  App.  II.,  p.  40.— Occurs  at  LSngfoan,  Wermland,  Sweden,  N^ordei^ 
OMd,  GeoL  FOr.  F5rh.,  lu.,  879,  1877. 

MoNTEBKAsiTB. — See  Amblt/ffanits,  p.  5. 

MonncELLiTE. — Min.,  p.  255;  App.  II.,  p.  40. 

MoNTMOBiLLomTE,  Miu.,  p.  459. — ^AnaL,  MacskamezS,  near  Podu  moj,  Tnuisyi?ania» 
Hdmhacker,  Min.  Petr.  Mitth.,  iL,  251,  1879.    Great  Eetallaok  mine,  Comwallt  CoITmh^ 
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Ifin.  Mag.,  ii.,  9d,  1878.    Bnnohville,  Conn.,  anaL  by  H.  L.  Wells,  deeoiibed  by  Brush 
Jid  Dana,  Am.  J.  Sc.,  III.,  zz.,  288,  1880. 

MoNZONiTE.— App.  I.,  p.  11. 

MosDENiTB,  Min.,  p.  446.— A  partially  altered  mordenite  is  called  STEiaiKiTB,  Mow  (Min. 
fa^.,  ii.,  184,  Sept.,  1878).  Found  as  red  or  reddish  pink,  or  ohalk-white,  bails,  varying 
Q  sue  from  one  to  two  and  a  half  inches  in  diameter,  imbedded  in  a  red  clay  in  cavities  in 
rap.  Also  in  other  forms,  doseljr  associated  with  stilbite.  In  part  soft  and  challc-like; 
Q  part  hard  and  unaltered.  .  Gelatinizes  with  acids.  Locality  Cape  Split,  18  miles  west  of 
'ape  Blomidon,  N.  S. 

MosAMDSiTB,  Min.,  p.  205. — Shown  to  be  in  fact  monoclinic,  Brdgger,  Z.  Kryst,  ii., 
176,  1878. 

Mottramite.    K  B.  Boscoe,  Proc.  Uoj.  Soc.,  xxv..  Ill,  1876. 

In  thin  crystalline  incrustations,  oocasionallv  in  distinct,  minute  erystals,  also  compact. 
I.  =8.  Gr.  =  5*894.  Lustre  resinons.  Color  velvety  black;  in  thin  sections  jellow. 
>treak  yellow.    Translucent.    Analyses,  Boscoe  (Lc):  1;  2,  after  deducting  impurities : 

V,0,    PbO     CuO  PeO,  ZnO,  MnO  MgO   CaO  H,0 

' . '  [1  -06  =  9708. 

.  ft)   1714    60-97    19-10            2-52           0-26    2*18  8  68,  hygroscopic  water  0*22,  SiO, 

18-87    6612    21-02            8-99  =  100. 

The  formula  suggested  is  (Pb,Cu)aVa08  +  2(Cu,Pb)  H,0,,  which  requires :  VaO.  18-74, 
^bO  67*18,  CuO  20-39,  H9O  869  =  100.  The  composition  is  thus  analofi;ous  to  dihydrite  and 
rinite  [but  doubtful,  owing  to  the  imperfect  analysis;  note  the  loss  of  8  p.  c.].  Occurs  on 
he  Xeuper  Sandstone,  at  Alderley  Edge,  and  at  Mottram  St.  Andrews,  Cheshire,  England. 

Mncktte.    J,  von  ScTw6ehinger,  Yerh.  G.  Reichs.,  1878,  887. 

A  resin  from  the  coal  beds  at  Neudorf ,  Moravia,  disseminated  in  minute  particles,  and 
a  small  bands.  Color  opaque  yellow,  or  light  brownish  yellow,  and  transparent  to  trajouslu- 
ent.  H.  =  1-2.  G.  =  10025.  An  analysis  by  Dietrich  gave :  (})  C  79-22,  H  9-67,  0 11-21, 
orresponding  to  CaoHasOa.  Fuses  between  290*"  and  310**.  In  alcohol,  14  p.  c,  dissolves; 
n  ether,  40  p.  c,  both  leaving  a  pllowish-brown  residue.  Other  similar  experiments 
»rove  that  the  substance  is  a  mechanical  mixture  of  different  resins. 

MuscoviTB. — See  Mica  Group,  p.  77. 

Mtsobik,  Min.,  p.  715.— From  the  Nellore  district  India.  Examined  by  jP.  R.  Mallei, 
nd  shown  to  be  essentially  an  impure  malachite,  with  9*02  H9O ;  it  contained  as  impuri- 
Les,  calcite,  chrysocolla,  barite,  chalcocite,  iron  sesquioxide,  Bee.  Q&oL  Surv.  India,  xiL, 
66,  1879. 

Nadobite. — ^App.  I.,  p.  11. 

N-astJuiTB.— App.  I.,  p.  11. 

Nagyaoitb,  Min.,  p.  S^-^Sehrauf  (Z.  Kryst.,  ii.,  389,  1878)  shows  that  the  crystalline 
rstem  is  not  tetragonal,  but  either  orthornombic  or  perhaps  still  lower  in  symmetry. 
Uetcher  observes  the  development  of  the  planes  to  be  in  aocoiduioe  witix  ortliorhombio 
jrmmetry  (Phil  Mag.,  V.,  ix.,  188, 1880). 

NAMAqnALiTB.-^App.  I.,  p.  11. 

Kabtokitb.— >App.  I.,  p.  11 ;  II.,  p.  40. 
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Natboutb,  Min.,  p.  4d6 ;  App.  IL,  p.  H.—OtjbL,  Salesel,  Bohemia,  Saiffmtmn,  2. 
Kryst.,  i.,  888,  1877.  Auyergno,  LOdeeke,  Z.  gesammt.  Nat,  IIL,  !▼.,  145,  1879.  Ai6, 
Norway,  Brdgger,  Z.  Kryst.,  ui.,  478,  487, 1879. 

According  to  L&deeke  (J.  Min.,  1881,  ii.,  7^,  the  natrolite  from  Aussig  and  Salesel  masu, 
on  optical  grounds,  be  referred  to  the  monoclinic  system.  See  LUdecke's  memoir  also;,  on 
the  relation  of  natrolite  to  scolecite  and  mesolite. 

Pyro-electrical  characters,  Hankd^  Wied.  Ann.,  yl,  55,  1879. 
.    Analyses,  Knchelbad,  near  Prague,  Prei$  and  Vrha^  Ber.  Ges.  B6hm.,  1879,  409. 

Natbon,  Min.,  p.  705.— Analyses  of  related  salts  quoted  by  BroMbuxhy  Min.  Aiga- 
tina,  p.  70,  1879. 

NBFIEDfRFFITE.— App.  II.,  p.  41. 

N6O0hr78oUte.~See  ChrytoUte,  p.  37. 

Neooiano— Neoctanite.    Sca4sch4,  Bend.  Aocad.  Kapoli,  Jan.,  1881. 

In  extremely  minute  tabular  monoclinic  crystals.  Color  blue.  Supposed  to  be  an 
anhydrous  copper  silicate.  B.  B.  fuses  to  a  black  glass.  Easily  decomposed  by  acids^  vith 
the  separation  of  pulverulent  silica.  From  fumaroles  at  Vesuvius,  formed  by  sablima- 
tion,  together  with  three  other  substances.  One  of  these  forms  a  white  grannlar  maaS) 
G.  =  3'^7,  probably  silica.  A  second  is  a  white  asbestoe-like  material,  contaiziing  lin»; 
difficultly  fusible,  and  decomposed  only  in  boiling  acid.  The  other  forms  yellowish-farovs 
crystals  m  six-sided  rhombic  plates;  insoluble  in  acid.    [Needs  further  examination.] 

NEFHnjTB,  Min.,  p.  897;  App.  U.,  p.  41.— Oryst.  (0  a  1  =  186'  9'  20"),  Albani  Mts^ 
near  Bome,  StrHver,  Z.  Kryst.,  i,  940, 1877.  Islimd  of  Laaven,  Langesuadfiord,  Ngtwst. 
{elcBolUe  in  elaeolite^nite,  0  A  1=186°),  Klein,  J.  Min.,  1879,  584. 

Made  arUfldally,  'i'ouqiU  and  lAuy,  0.  &.,lxxxviL,  961,  1878. 

Alteration  products  in  nephelite  rocks,  t;.  Eckenbrecker,  Min.  Petr.  Mitth.,  iii.,  1,  1880. 

Analyses,  I)itr6,  Transylvania  (elasolite),  A.  Koch,  Mm.  Mitth.,  1877,  S85.  Vesnri^ 
G.  =  2-6eO-2'609,  Hammelsberg,  ZS.  G.  Ges.,  xxix.,  78,  1877.  Vesuvius,  Banff,  Z.  KrrsU 
iL,  445  et  seq.,  1878.  In  foyaite  of  the  Sierra  de  Monchique,  Southern  Portugal,  Sdat- 
ner,  Q.  J.  G.  Soc.,  1879,  46,  quoted  by  van  Wervecke,  J.  Mm.,  1880,  ii.,  143,  Ditr6,  Tno- 
sylvania  (elaolite),  A.  Koch  (anaL  by  Franz  Koch),  J.  Min.,  Beil.-Bd.,  i.,  143,  1880. 

The  chemical  composition  of  nephelite  is  discussed  by  Bammelsberg  (L  e.)  and  Baif 

(L  c).    The  former  deduces  the  formula  :  R«[Ala]tSi,Oa«  =  5  (Na,[Al,]Si,0,)  +  K>Al.a 

Oi,;  the  latter  obtains :  R(.rAls]4Si>Os4  =  7R,[AlnJSi208  +  R>[AU]Si40i..  Banff  seems  tc 
prove,  contrarv  to  Bammelsberg,  that  the  pure  mineral  contains  some  CaO  (1  -3:^1 -76  p.  e  l, 
and  perhaps  also  a  little  basic  water  (012-0  14  p.  c.)  and  a  trace  of  chlorine.  Rauii  at» 
discusses  the  relation  of  nephelite  (and  elaeolite)  to  cancrinite  and  microsommite. 

Nephrite,  Min.,  p.  283,  et  al. ;  App.  II.,  p.  41.— Analyses  of  specimens  from  New  Im- 
land,  BenoeHh,  Ber.  Ak.  Wien,  Ixxx.,  102,  1879  (see  also  J.  Min.,  1880,  i.,  170  {reL\  and 
1881,  i.,  ft«).  Several  analyses  quoted  by  Fischer,  Z.  Kryst,  iii.,  59'2,  1879.  Sibem 
(=  tremolite),  Jannettaz  and  Michel,  Bull.  Soc.  Min.,  iv.,  ITO,  1881. 

For  a  general  and  detailed  discussion  of  nephrite  and  jadeite,  in  all  their  relations,  b«t 
especially  archasological,  see  the  works  of  Fischer,  whose  titles  are  given  in  the  Bibliagnphr 
(see  Introduction);  noticed  in  J.  Min.,  1876,  218,  and  1880,  it,  819  (ref.);  also  ib.,  1^  il. 
118.    See  also  Annual  Bep.  Smithsonian  Inst.,  1876,  402. 

Neudorfite.    J.  von  Schrdcktnger,  Verb.  G.  Beichs.,  1878,  887. 

A  resin  occurring  in  a  coal  bed  at  Neudorf,  Moravia.  Color  pale  yellow.  Hiustre  wair. 
Fracture  conchoidal.  G.  =  1-045-1  060.  An  analysis  by  Dietrich  gave  :  C  78^  H  9-Si 
0  11-98,  N  014,  corresponding  to  C,gH„0,  =  C  78  26,  H  1014,  0 11*60  =  100.  Puses  ftt 
280**.    Dissolves  in  ether,  leaving  a  whitish-yellow  resinous  powder. 

Newberyite.  G.  vom  Rath^  Ber.  nied.  Gtes.  Bonn,  Jan.  18,  1879 ;  BulL  Soc.  MixL,  il, 
81,  1879. 

Orthorhombic  ;  axes,  c  (vert.) :  ft :  d(  =  0*9300  :1 :  0*9485.  Observed  planes :  t>4,  iA,  0, 
H,  2^f,  1.   Angles:  0  a  M=  158'  46',  0  A  1  =  126*  26',  1  A  1  =  108*22'.  In]aige(lsq. 


Digitized  by 


Google 


APPENDIX  nL  85 

1.)  tabular  crystals.    Cleavage  M,  perfect ;  basal  imperfect  (y.  Rath).    Optic  axes  in  the 
rachydiagonal  section.    Acute  bisectrix  ( + )  normal  to  the  oase.    Dispersion  considera- 
lep  <v,    2H«  =  44**  46'  (red),  2H«  =  142'  8'  (red;,  Des  Cloizeaux. 
Analysis,  Maclyor : 

P,0»        MgO(MnOtr.)         H.O 

41-25  [28-02]  86-73    =     lOa 

Formula  :  MgiH.PiOs  +  Oaa  =  P.O.  40*80,  MgO  22-99,  H3O  86*21  =  100.  Loses  its 
rater  about  HO''  G.  Easily  soluble  in  acids.  From  the  guano  in  the  Skiptx>n  Caves,  Vic- 
Dria;  first  recognized  as  new  by  Ulrich  (in  a  letter  to  vom  Rath).  Named  after  Mr.  J.  0. 
Tewbery,  of  Melbourne. 

Niccochromite.  C.  U.  Shefard,  Min.  Contr.,  1877.  A  canary-yellow  substance,  oc- 
urring  as  a  coating  on  zaratite,  rarely  on  chromite,  at  Texas,  Pa.  On  the  ground  of  a 
tartiafblowpipe  examination,  it  is  concluded  to  be  a  *'  dichromate  of  nickel "  (?). 

NicooLiTB,  Min.,  p.  60;  App.  IL,  p.  41.— Anal., Colorado deChafiaroillo,  Chili,  Domeyko, 
d  ed.  Min.  Chili,  p.  185,  187y. 

NiOEESCITB.-— App.  I.,  p.  12. 
NioBiTK.— See  ColumJnte,  p.  29. 

Nitrobazite.  Oroth  (Z.  Eryst,  vL,  195, 1881)  has  described  cirstals  of  barium  nitrate 
barytsalpeter),  from  ChilL  They  are  in  apparent  octahedrons,  formed  of  the  +  and  — 
Btrahedrons;  also  in  spinel-like  twins.  According  to  Wulfi(ib.,  iy.,  122),  the  species  is 
etartohedral.  The  crystals  are  colorless,  in  part  covered  with  a  thin  brownish-black  coat- 
(ig  resembling  wad.  Exact  locality  unknown.  H.  C.  Lewis  (Amer.  Naturalist,  xvL,  78, 
8^2)  has  proposed  the  name  nitbobakite  for  the  species. 

NpraOGLAUBKEITE.— App.  II.,  p.  41. 

Nocerina — Noceritb.  Announced  by  Soacchi  in  a  preliminary  note  (Accad.  Line, 
'rans.,  III.,  v.  270,  1881),  as  occurring  in  volcanic  bombs  m  the  tufa  of  Nocera.  In  white 
cicular  crystals,  referred  to  the  rhombohedral  system.  In  composition  regarded  as  a 
ouble  fluoride  of  calcium  and  magnesium.  Associated  with  fluorite,  some  brown  crys- 
lis  referred  to  amphibolo,  and  minute  cr^rstals  in  hexagonal  prisms,  perhaps  a  variety  of 
lierosommite.    The  exterior  of  the  bombs  is  covered  with  mica. 

NOHLITB. — ^App.  II.,  p.  41. 

NosiTE.— Min.,  p.  833;  App.  II.,  p.  42. 

NouMEAiTE,  NouMETTE,  NxTMErTE. — See  GomteriU,  p.  50. 

OrTAHEDEiTB,  MiTi.,  D.  161;  App.  n.,  p.  41. — Oryst.,  Memoir,  Lereheltini  Alp,  Binnen- 
lal  (wiserine),  Klein,  J.  Min.,  1875,  337.  Cavradi,  Tavetsch,  vom  Bath,  Ber.  Ak.  Berlin, 
37o,  rm  {Po3;g,  Ann.,  clviii.,  402, 1876).  Wettin,  lAdeclce,  Z.  gesammt.  Nat.,  III.,  iii., 
U,  1878.  'i;ivetsch,  Brazil,  etc.,  Oroth,  Min.-Samml.  Strassburg,  p.  108, 1878.  Binuen- 
lal,  p.  Zepharovich,  Lotos,  lb80.  Seligmann,  J.  Min.,  1881,  ii.,  feO.  Rauris,  Salzburg. 
V/ai,  Z.  Kryst.,  v.,  417,  1881. 

Occurrence  in  nearly  colorless  transparent  crystals,  Brindletown,  Burke  Co.,  1*.  C, 
ndden.  Am.  J.  Sc.,  xxi.,  160,  1881.  In  quartz  at  Nil-St.- Vincent,  de  Koninck,  Bull.  Ac. 
oy.  Belg.,  ir,  xlvi.,  245,  1878. 

Mallard  (Ann.  Min.,  VII.,  x.,  187,  1876)  describes  the  optica)  peculiarities  of  crystals 
om  Brazil,  and  decides  upon  the  monoclinio  character  of  the  fundamental  indiviauals. 
36  also  Brookite,  p.  18. 
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CEllaohebitk»  Min.,  p.  489.— Habachthal,  Salzburg.  Occurrence  in  mica  schiafc  ^uL 
by  F.  Bergmann),  Sandberger,  J.  Min.,  1876,  624;  ib.,  1879,  367.  See  also  Miea  Gro^ 
p.  77. 

Okbnite.— Min.,  p.  d98;  App.  II.,  p.  41. 
Oldhamite.— App.  U.,  p.  41. 

OiJGOCLABB,  Min.,  p.  846;  App.  11.,  p.  41.— Oryst,  Antisana,  Andes,  vom  Saih,  2S.Q 
Ges.,  xxTii.,  iiOl,  1875  ;  Bodenmais,  Z.  Kryst.,  iv.,  481.  Mt.  Gibele,  Pantellaiia,  FSrai- 
ner,  Z.  Kryst.,  L,  551,  1877.  ZZein,  J.  Min.,  1879,  518.  Des  Chizeaux,  BnlL  Soc.  IfiiL, 
iii.,  157,  1880. 

AnaL,  Darrmorsboch,  Eauahofer,  Z.  Eryst.,  iii.,  60d. 

See  also  Feldtpar  Or<mp,  p.  45. 

Oliyinb.— See  Chrysolite,  p.  27. 

Omfhacite,  Min.,  p.  228.— See  Pyroxene,  p.  100. 

Onofritb,  Min.,  p.  56.— From  Marysrale,  Sonthem  Utah.  Obeerved  bj  J^ewbeny,  tic 
described  by  Brush  (Am.  J.  Sc.,  III.,  xzi.,  812,  1881),  as  follows  :  MassiTe,  withoat  dsAT- 
age.  H.  =  2'5.  Gt.  =  7*62.  Lustre  metallic,  brilliant  on  the  fresh  fraetiunBL  Oobr  id: 
streak  blackish  gray.    Fraotoie  oonchoidaL    Analysis  by  Gomstock  : 

Se  S  Hg  Zn  Mn 

(I)    4-58  11*68  81%  0-54  0*69    =    99*48. 

Formula  essentially  Hg(S,Se),  with  S :  Se  =  6 : 1,  corresponding  nearly  with  the  onc^* 
of  Haidinger,  which  has,  according  to  H.  Rose,  S :  Se  =  4  :1;  with  which  it  also  agrees  is 
physical  characters. 

Brush  gives  an  historical  statement  as  to  the  occurrence  of  American  mercaric  sn]pb> 
selenides.  He  also  calls  attention  to  the  essential  identity  of  ^adalcazariU  of  Petei^n 
(App.  II.,  p.  25,  (Uso  Rammelsberg,  Min.  Ghem.,  1875,  p.  79)  with  the  meiaeinnahariU  & 
black  mercuric  sulphide  of  Moore  (App.  I.,  p.  10),  and  shows  that  melaeinnabariU^  H^ 
G.  =  7-72, onofrUe (Utah), 6HgS  +  HgSe,  G.  =  762 (calculated 7*64), onofriU ^ui OncifR'. 
4HgS  +  HgSe,  and  ttemannite,  H^Se,  G.  =  7*27,  undoubtedly  form  an  isonaoiphoiis  sezie& 
The  specific  gravity  given  in  Dana^s  Min.,  p.  66,  for  onofrite  (5-56)  is  incorrect;  that  nemr 
ber  belongs  to  a  gray  mineral  of  doubtful  character  also  mentioned  bj  Del  Bio  (fet 
Brush,  1.  c). 

A  mineral  partially  described  by  D*Achiardi  as  a  ferriferous  variety  of  gnacUkatnTfte. 
is  provisionally  called  leviouamite  by  him.  A  qualitative  examination  showed  that  it  cce- 
tamed  no  selenium,  and  more  zinc  and  iron  than  the  orijB^inal  mineiaL  From  the  meimiT 
mine  of  Levigliani,  near  Seravezza,  in  the  Apuan  Alps,  Italy,  Att  Soc  Tosc,  iL,  112, 1871 

OntarioUte.— See  SeapoUte,  p.  106. 
Opaoite.— App.  n.,  p.  41. 

Opal,  Min«,  p.  196;  App.  n.,  p.  42.— -Artiflcial  opal,  Bertrand,  Bull.  Soc  Min..  liL,  57. 
1880. 

Formation  of  vein  opal  in  the  andesite  of  the  Gleichenberg,  Eispatic,  Min.  Pctr.  Wtih.. 
iv.,  122,  1881. 

A  variety  of  opal  from  Mt.  BUiokmoie,  Montana,  has  been  called  BLACSMOBm  by  PaH 
Hayden's  Report,  1872,  p.  169. 

Obiletite.— -App.  I.,  p.  12. 
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OuFDCBNT,  Min.>  p.  27. — Occorrenoe  in  the  ttachyiio  region  of  Tolfa,  Borne,  BeOa,  Trans. 
Accad.  Line,  IIL,  i.,  66,  1877.  In  Iron  C!o.,  Utah,  W.  P.  Blake,  Am.  J.  So.,  IIL,  xxL, 
219,  1881. 

Orthttb,  Min., jp.  285  ;  App.  11.,  p.  4A.—OryvLj  Anerbach,  in  granular  limestone,  vom 
Hath,  Ber.  nied.  Qw.  Bonn,  Jan.  8,  1881. 

Microscopic  examination  of  specimens  from  different  localities,  A.  /^'dgren,  Geol.  FSr. 
FOrh.,  iii.,  258,  1877. 

Discussion  of  composition  with  many  analyses,  EngstrOm,  Inaug.  Diss.  XJpsala,  1877 
(Z.  Kryst,  iii.,  191, 187^.  A  much  altered  orthite  (12  to  14  p.  c.  HaO),  blackish  brown  to 
red,  is  called  vasite  by  Kngstr^Jm. 

SlAtt&kra,  analysis  by  Gederyall  and  JSnsson,  Blomdrand,  Minnesskrift  Fys.  SAllsk, 
Lund,  1878,  p.  3. 

Okthoglase,  Mm.,  p.  852;  App.  11.,  p.  42. — CVvst.,  Bellingen,  Westerwald  (sanidine), 
t;.  BcUh,  Pogg.  Ann.,  clviii.,  400,  1876.  Cornwall^  penetration  twins  (tin  oxide  pseudo- 
morph),  Lameyrea,  Z.  Eryst,  i.,  204 ;  i.,  844,  1877.  Albani  Mts.  (sanidine),  JSella,  Z. 
Kryst.,  i.,  248, 1877.  Picttelgebiige,  twins,  Haushofer,  Z.  Kryst,  iii.,  601, 1879.  Warm- 
brunn,  Silesia,  twins,  Klockmcmn,  ZS.  G.  (j^.,  xxxi.,  421,  1879.  Dissentis,  vom  Bath,  Z, 
Kryst.,  Y.,  492,  1881. 

Belation  between  orthoolase  and  microdine,  MaUard  (Ann.  Min.,  YIL,  x.,  1876);  he  re- 
gards them  as  essentially  identical 

Thermo-electrlcal  characters,  Biankel,  Wied.  Ann.,  L,  279, 1877.  ilxpanslon  on  heating, 
Bechenkamp,  Z.  Kryst.,  y.,  452,  1881. 

Pseudomorphs  after  cassiterite,  FhiUipg,  J.  Ch.  Soo.,  Aug.,  1875  (and  see  above). 

Made  artificially,  ffautefeuiUe,  G.  B.,  Ixxxv.,  952,  1877,  and  xc,  880,  1880;  FouquS  and 
Levy,  C.  B.,  Ixxxvii.,  700,  880,  1878  ;  Meunier,  C.  R.,  Ixxxvii,,  787,  864,  1878  ;  iViedel 
and  Sa/rasin,  C.  R.,  xciii.,  1874, 1881  (BulL  Soc.  Min.,  iv.,  171). 

See  also  FeUdapar  Group,  p.  45,  and  Microcline,  p.  80. 

Oryzite  (Orizite}.    Grattarola,  Att.  Soo.  Tosc.,  iv„  226,  Nov.  9, 1879. 

In  minute  crystals,  1  to  8  mm.  long,  and  1  to  1  *5  mm.  thick.  Prismatic  with  I  /\I=  134''- 
ISS** :  l-l  A  1-J  =  147'.  Triclinic,  according  to  Gh»ttarola,  but  the  measurements  are 
stated  to  bo  approximate  only,  and  those  given  are  not  sufficient  to  determine  the  form. 
H.  =6.    G.  =  2*245.    Lustre  vitreous  to  pearly.    Oolorand  streak  white.    Analyses  : 

CaO         H,0 

8-67       14-84,  MgO,  alkaUes  tr.  =  99-84. 
10-31        14-88,     "  "       "  =99-60. 

*  With  Bome  CaO. 

Soluble  in  warm  HGl,  with  the  separation  of  gelatinous  silica.  B.  B.  swells  up  ''  and 
fuses  easily."  Named  from  opvfia,  rice,  in  allusion  to  the  similarity  of  the  crystals  to  rioe 
grains.  [Qroth  (Z.  Kryst.,  iv.,  641)  calls  attention  to  the  similarity  to  heulandite  in  form 
and  composition  (with  which  the  author  regards  it  as 


^  ,  „  as  being  dimorphous),  and  justly  re- 
marks that  the  description  is  not  sufficiently  complete  to  establish  its  mdependence.]  From 
the  granite  blocks  in  the  Foresi  collection,  whicn  have  popularly  gone  by  the  name  of  the 
"  Four  Evanceliste,"  and  which  formed  part  of  the  granitic  vein  of  the  "  Masso  Foresi," 
or  Fonte  del  I^rete,  Elba.  The  same  source  has  yiel<^  tourmaline,  beryl,  castorite,  pollu- 
cite,  apatite,  etc 

OSBORNITS. — App.  I.,  p.  12. 

Ottseute,  Min.,  p.  506;  App.  U.,  p.  48.— A  variety  of  ottrelito  is  called  venasquitb  by 
Damour  (see  Bourhie,  Bains  et  courses  de  Luchon,  1857,  and  Damour,  Bull.  Soc.  Min.,  ii., 
167,  1879).  Occurs  in  masses  having  a  lamellar  and  radiated  crystalline  structure.  Cleav- 
age in  one  direction.  H.  =  5*5.  G.  =  8-26.  Color  grayish  black.  Streak  gray.  Opaque. 
Ajudysis,  Damour,  1.  c. : 

SiO,  AlaO.  FeO  MgO  H,0 

44-79  29-71  20-75  0-62       •    4-98    =    100-80. 


SiO. 

AlaO. 

1. 

59-54 

16-79* 

2. 

59-20 

15-71 
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This  oorrespondB  olo8el3r  with  the  formula  (Fe,Mg)  [Al«MaOie  +  aq.  B.  B.  fnsible  viA 
difficulty  on  thin  edges;  yields  a  magnetic  slag  on  obarooaL  Not  atUk^md  hj  acida.  ¥toa 
Yenasquc,  in  the  Pyrenees. 

OxAMMiTE.  A  name  given  by  Shepard  (App.  I.,  p.  6)  for  crystals  sappoaed  to  be  ammo 
nium  oxalate,  from  the  guano  of  the  Guanape  Islands.  Baiffumdi,  under  the  name  of 
auAKAFrr£,  has  described  (Min.  P6rou,  pp.  30,  88,  1878)  what  is  apparently  the  same  sib- 
stancc  examined  by  Shepard.  Occurs  m  small  flattened  ^4  to  5  mm.  long)  grains,  with 
lamellar  structure.  Sometimes  in  elongated  prismatic  (orthorhombic)  cr7sU&;  alaopo^- 
yerulent  Color  yellowish  white.  Lustre  silky.  Transparent.  Inodozous.  Volatihas 
completely  with  heat.  An  oxalate  of  ammonia.  Found  Vith  mascagnite,  which  it  moeii 
resembles,  in  the  guano  of  the  Guanape  Isles. 

J.  A.  Tanner,  Jr.  (Chem.  News,  xxziL,  163,  1875),  has  analysed  the  Onanape  minaal, 
and  obtained  (after  deducting  5*54  p.  c.  organic  matter):  NH^  21-95,  C,04  58*30,  H,0  24-7^, 
corresponding  to  C,  (NH^),^*  +  2aq.  which  requires  ;  NH4  22-60,  CO*  65-00.  H,0  22-30. 
[Raimondi's  name  is  based  on  a  partial  description,  Sbepard's  name  on  a  mere  statemeci 
m  a  single  sentence;  as,  however,  the  name  guanapito  has  been  previoosly  used  (Apfn  L, 
p.  6),  the  other,  though  not  free  from  objection,  may  be  accepted.] 

Ozocerite,  Min.,  p.  732;  App.  IL,  p.  4'{.— Description  of  a  related  mineral  wax  froe 
Utah,  Newberry,  Am.  J.  Sc,,  ifi.,  xvii.,  840,  1879. 

From  Einghom-ness,  Scotland,  anal.,  Maeadam,  Rep.  Brit.  Assoc.,  1879,  800,  or  Ol 
News,  xl.,  48,  1879.    Galida,  Ftiid,  Verb.  G.  Reichs.,  1^1,  181. 

Pachnoute,  Min.,  p.  129.— According  to  Oroih  (Tab.  Uebers.  Min.,  41,  1882),  the  tne 
relation  of  the  species  nachnolite  and  thomsenolite  has  been  recently  establifihed  by  Ifoa&dL 
Paghnolite  is  monodinic,  with  >tf  =  89**  40',  and  e  (yert.)  :b:d  =  1*5:320  : 1 : 1-1626,  and 
has  the  composition  [Na,Ca]  ¥»  +  AlsFe.  It  is  consequently  a  cryolite,  with  two  sodiun 
atoms  replaced  by  one  calcium  atom. 

Thomsenolitb,  on  the  same  authority,  is  monoclinic,  with  /f  =  89**  87|',  and  e  (Tert.):i:o 
=  1  0877: 1:0-9959;  and  has  the  composition  [Na,Ca]F,  -h  AlgF.  +  H,0. 

On  earlier  discussions  of  the  relations  of  these  species,  see :  Knop,  Ann.  Ch.  PhaiSL. 
cxxvii.,  61,  1866  ;  WdMer,  J.  Min.,  1876,  68  ;  K^ia,  Proc.  Ac.  Nat  Sc.  PhilacL,  1878. 
42  ;  Krenner,  J.  Min.,  1877,  604  ;  Klein,  J.  Biin.,  1877,  808.  Pyboconitb  of  W&dtr  is 
the  same  as  var.  A  pachnolite  of  Knop. 

Palagonite,  Min.,  p.  483;  App.  II.,  p.  48.— PeneA;,  after  an  exhaustive  study  of  maDT 
so-called  palagonite  rocks,  concludes  l^t  no  such  mineral  exists ;  that  most  of  the  mate- 
rial,  whien  has  received  that  name  and  been  examined,  is  a  mixture  of  different  sabatanoes, 
consisting  largely  of  the  glassy  ejected  bombs  from  a  basaltic  magma,  ZS.  G.  Ges.,  xxil, 
504,  1879. 

Pandermite. — See  Priceite,  p.  97. 

Pa&agonite.— Min.,  p.  487;  App.  U.,  pp.  43,  63.— See  also  CouaiU,  App.  11.,  p.  63. 

Parailmenita.    Same  as  the  doubtful  paraoolumbite  (Min.,  p.  143),  from  TaontoB, 
,  a  U.  Shepard,  Am.  J.  Sc,  UI.,  xx.,  66, 1880. 

Parankerite. — See  AnkeriUt  p.  6. 

Pabastilbite.— See  Ifpisttlbite,  p.  42. 

Pabisite,  Min.,  p.  702.— Absorption  bands  in  spectrum  (Ce,La,Di),  Cosaa,  Aooad.  Line 
Mem.,  III.,  ill.,  29,  1878.    See  also  Bastn&tUe,  under  Tysonite,  p.  126. 

ParoUgocalse.  Pakoligoklas.  E,  E.  Schmid,  Jenaer.  Denksch.,  18S0  (J.  Min.,  188 <, 
i.,  78  ref.). 

A  problematical  substance  occurring  in  indistinct  prisms,  with  calcite  grains,  imbedded 
in  the  ground-mass  of  a  rock  found  between  Ilmsenberg,  OuAriberg,  and  Silberbeig,  in  the 
ThOringerwald.    The  rock  has  a  specific  gravity  of  2*666-2*677.  and  in  thin  sections  ^ws 
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opaque  gromid-mai»  of  ferrite,  with  the  maciofloopio  prisms  of  a  pale  yaUow  color. 
:tmction  parallel  and  perpendicular  to  the  axis  of  pnsm. 

Analvses  :  (1)  of  rock  entire;  (2)  portion  soluble  in  dilute  HCl;  (8)  soluble  in  oonoentra- 
1  KCl ;  (4)  insoluble  remainder. 

SiO,        AlaO,*    Pe,0,t     CaO      MgO     Na,0       K.O       CO,       ign. 
46-74        16-07       14-74        681        2^       2-97       4-71        4-82       222  =r  99-01. 

0  66         2-87  6-81  0-22  028  4-82       0-28  =  14*44 

4-59  208        11-10  ....  1-24  019        0-09       =  19-29. 

41-15        18-88         127  ....  1-27  2-66       4*46       ....        4-60  =  64*60. 

*  With  F,0».  t  With  TIO,  and  Mxi,0,. 

The  author  gives  for  the  ratio  in  the  insoluble  part  of  RO  :  A1«0. :  SiO.  =  0*94: 8: 8*90 
=  1:8:9,  and  calls  the  mineral jparo/^06{(we,  m  allusion  to  the  fact  that  this  is  the  ratio  of 
ligoclase.  [Roeenbusoh  (J.  Mm.,  L  c.)  siuagests  that  the  substance  may  belong  to  the 
c»polite  group;  in  any  case,  on  the  basis  oiso  imperfect  an  examination,  it  has  no  daim 
o  a  place  as  a  mineral  species,  and  should  never  have  received  a  name.] 

Partzite,  Min.,  p.  188.— AnaL,  Mine  of  San  Lorenzo,  province  of  Huavlss,  and  mine 
Lea  Italiens,  province  of  Cajatambo,  Peru,  Baimondi,  Mm.  Fixon,  pp.  88,  86,  87,  1878. 

Passyito.— See  Quartz,  p.  101. 

Pattebsohite.— Min.,  p.  801;  App.  I.,  p.  18;  IL,  p.  48. 

Peaute.— App.  II.,  p.  48  (24). 

Peckhamite.    J.  L.  Smith,  Am.  J.  Sc.,  HI.,  zix.,  462;  xx.,  186,  1880. 

Occurs  in  rounded  nodules  in  the  meteorite  of  Emmet  Co.,  Iowa.  Shows  a  more  or  less 
distinct  cleavage.  Gt.  =  3*28.  Lustre  greasy,  opalescent.  Ck>lor  light  greenish  yellow. 
Two  analyses  (1)  on  01  gr.,  (2)  on  0*86  gr.,  gave : 

SiOa  PeO  MgO 

1.  49-60  15-88  8301     =    98-39. 

2.  49*59  17*01  83-51     =    99*11. 

These  correspond  to  R«Si«Oio,  which  Smith  resolves  into  2(RSi09)  ■*-  RtSiO«,  that  is,  2 
molecules  of  enstatite  and  1  of  chrysolite.    Named  after  Prof.  S.  F.  Peckham. 

Pbctolttr,  Min.,  p.  896 ;  App.  II.,  p.  43.— A  mineral,  very  near  pectolite,  is  called 
WALKEBiTE  bv  JleddU  (Min.  Mag;,  iv.,  121,  1880).  In  radiating  and  interlacing  fibres,  re- 
sembling ordinary  pectolite.  H.  =  4*5.  G.  =  2  712.  Cream-colored,  slighUy  pinkish. 
Lustre  brilliant,  pearly.  Phosphoresces  on  being  broken,  or  on  i^pMc&on  of  heat 
Analyses  :  1,  Walker  (anal.  10,  Dana,  Bfin.,  p.  897);  2,  8,  Ueddle  : 


1. 

SiO, 
64-00 

53*23 
52*20 

A1,0. 
0-9 

PeO 

0-21 
1-88 

CaO 
80*79 

26-18 
2364 

MgO 
2-69 

6*81 
6*12 

E,0       Ka,0 
6-55 

H.O 
5-48 

6-23. 

6-28 

=    98-86, 

2. 
8. 

undet. 
0*86       6-60 

=    99-92. 

Calculated  formula:  NatMgCa4SiTO,o,  2H3O  or  HsNasMgCa^Si^Osi  +  aq,  requiring:  SiO, 
58-71,  CaO 28-6o,  MgO  6*12rKa,0  792,  H,0  4*60  =  100.  Found  in  the  diabase  of  Cor 
storphine  HiU,  near  Edinburgh,  Scotland.  Described  bv  the  early  Rnglish  mineralogist, 
Dr.  Walker,  as  pectolite,  after  whom  it  is  named.  [The  diflerenoe  mm  pectolite  is  so 
small  as  not  to  seem  to  require  its  separation.] 

PsQiNiTs.— See  VarUoits,  p.  128. 
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P«lagtto.    A.  H,  Church,  Min.  Mag.,  I,  60, 1876;  GHUnbel,  Bar.  AL  Mtkncfaon,  191^  pi 

189. 

A  name  given  by  Church  (1.  c.)  to  the  manganese  nodules  obtained  by  the  "  Challenge " 
from  the  bottom  of  the  Pacific,  between  Japan  and  the  Sandwich  Is.,  at  a  depth  of  2740 
fathoms.  Characters,  as  follows:  H.  =3*5.  G.  =1-89.  Color  brownish  black.  Streak 
somewhat  shining.  Powder  between  blackish  brown  and  dove  brown.  Fractore  ooocboi- 
dal;  fragile.  In  the  closed  tube  gives  off  water  having  a  slight  alkaline  reaction.  B.  B. 
contracts,  becomes  black,  and  fuses  on  the  edges.  With  HCT  dissolves  with  the  libezatson 
of  chlorine  and  separation  of  silica.  The  nodules  have  a  ooncretionarj  structure,  oonast- 
ing  of  concentric  layers,  and  having  a  core  of  indurated  red  clay,  and,  in  one  case,  cf 
pumice;  the  materit^  was  regarded  as  homogeneous.  Gflmbel  (L  o.)  describes  nodules froiB 
the  same  source.    Analyses:  (1)  Church;  (2)  Schwager  (quoted  by  GOmbel). 

SiO.    MnO.   A1,0«  Fe«0.    H.O 
1.    10-87    80-22      880    20*02  84-55*   a  0-71,  MgO,  CaO,  CuO, Na,0,  CI,  PtO,,  etc.  0-81 


r=ioo. 

iO  0 


2.    16-03    28-60    10-21    27-46    1782,  MgO  0-18,  CaO  0-92,  CuO  002,  OoO,  NiO  OiJl, 
[BaO  001,  Na,0  2*86,  K.O  0*40,  TiO,  0-66,  CI 0-94,  P.O.  0-02,  SO,  0-48,  CO,  0-05=  101-17. 

^  At  a  red  heat  10-0  p.  c 

Other  analyses  by  J.  Y.  Buchanan  (Proc.  Boy.  Soc.  Ed.,  ix.,  287,  1877;  Ch.  Kews,  zliv., 
258,  1881)  of  specimens  from  different  localities,  show  a  wide  variation  in  compodtiGii 
(24-4-85*3  MnO,  and  18-24*8  Fe,0,).  [Although  ^preat  interest  attaches  to  these  noduks, 
they  cannot  in  any  sense  claim  to  be  a  distinct  mmeral  species,  but  are  doubtless  compo- 
site.] 

Pelagotite.    K.  Moser,  Tsohermak,  Min.  Petr.  Mitth.,  L,  174,  1878. 

A  substance  occurring  as  a  thin,  dark-colored  incrustation  on  limestone  and  dolomite,  cd 
the  shores  of  the  Mediterranean,  as  at  the  Isdand  of  Pelagosa  (Moser).  In  some  cases  look- 
ing like  varnish,  and  a^ain  reeembline  lichens.  It  consists  of  thin  translucent  lajm, 
exerting  on  polarised  light  the  effect  of  aggregate  polarization.  An  analysis  by  J.  Gk€z 
on  simuar  material  from  Cape  Ferrat,  afforded  :  CaCO,  91*80,  MgCO,  0*90,  Fe,0,  0-25. 
SiO,  1*22,  KaCl  0*49,  H,04-56,  organic  matter  0*71  =  99*98.  It  is  regarded  as  prodoced 
by  the  action  of  sea-water  on  the  dolomite. 

Des  Cloizeaux  and  Y^lain  have  observed  similar  coatings  on  the  feldspathic  rods  of 
Corsica,  on  l^e  coast  of  Oran,  and  on  basaltic  lava  on  the  coast  of  B^uniou  Island,  Bull 
Soc.  Geol.,  vi.,  86,  1878.    [Not  a  mineral  species.] 

Pelhamine.  C.  U.  Shepard,  Contr.  Min.,  1876.— A  serpentlnous  substance  (altered  as- 
bestos), forming  irregular  seams  and  masses  at  the  asbestos  mine,  at  Pelham,  Maas.,  re- 
sembling a  bli^k  serpentine.  Color  dark  greenish  gray.  H.  =  5.  G.  =  2-9-8*2.  B.  B. 
infusible.    Analysis :  SiO,  88-40,  A1,0,  2*80,  FeO  16-52,  MgO  [89*88],  H,0  3*40  =  100. 

Pkncatitb.— Mm.,  p.  708;  App.  IL,  p.  43  (45). 

Pekninttb,  Min.,  p.  496;  App.  11.,  p.  43.—- JfoZZanf  (Ann.  Min.,  VII.,  x.,  161,  1876)  le- 
ladiB 


enninite  (uniaxial)  and  dinochlore,  or  ripidolite  (biaxial),  as  identical,  both  having 
a  f un<&mental  monoclinic  form,  but  differing  only  in  the  method  of  grouping  of  the  indi- 
viduals. He  calls  attention  to  cases  where  aliiaxial  chlorite  encloses  a  nucleus  of  a  uniax- 
ial chlorite,  and  explains  the  latter  by  the  aggregation  analogous  to  corundum. 

Analyses  of  penninite,  ripidolite,  and  reJatea  species  from  Scottish  localities,  BeddU, 
Trans.  Soc.  Edinb.,  xxix.,  56  et  seq.,  1879.  AnaL  (by  van  Werveoke),  pseodophite,  Mar- 
kirch,  Vosges,  Chroth,  Z.  Kryst,  i,  609,  1877. 

Penwithite.    J.  H.  CoUins,  Min.  May.,  ii,  91, 1878;  iiL,  89,  1879. 

Massive.  H.  =  8-5.  O.  =  2*49.  Lustre  vitreous.  Color  dark  amber  to  reddish  brown. 
Transparent.  Fracture  conchoidal.  Brittle.  Analysis  :  (i)  SiO,  86*40,  MnO  87^  F)eO 
2-52,  HaO  -21-8),  MnOa  tr.,  U3O,  0*30,  Cu  tr.  =98-64.  Formula  calculated  by  author: 
MnSiO,  +  2aq,  reoulring:  SiO,  86-9,  MnO  42-5,  H,0  21*5  =  100.  B.  B.  fuses  with  difll- 
culty.  Occurs  with  quartz  and  rhodochrosite,  in  the  district  of  Penwith  (whence  name)» 
West  Cornwall.  [The  author  mentions,  that  if  the  coarse  powder  is  dieted  in  HCl,  the 
manganese  is  dissolved  out  and  the  silica  left  colorless ;  he  also  mentions  relaied  sub- 
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Btanoes  with  SiOt,  ynajing  from  23  to  57  p.  o.,  and  G.  as  hig^  as  8*4    It  would  seem,  oon- 
seqaently,  very  doubtful  whether  this  is  to  be  regarded  as  a  true  mineral  species.] 

PsRCTLrns,  Min.,  p.  122;  App.  U.,  p.  48. — ^Believed  to  occur  at  Mina  San  Rafael,  Gale- 
na al  Norte,  Bolivia,  Gregory,  Min.  Mag.,  ii,  261,  1879.  Mt  de  Challaoollo,  Tarapaoa, 
j^eru,  Bamondi,  Min.  P^rou,  p.  174, 1878. 

PxBOFSKiTE,  Min.,  p.  146;  App.  IL,  p.  4B.--Oc(miTenoe  as  a  microscopio  oonstituant  of 
nephelite-pikrite,  in  Bohemia,  Boricky,  Ber.  B6hm.  Ges.,  Oct.  18,  1876,  p.  227.  From  the 
Y^  Malenco  (anaL  by  Mauro),  StrCver,  Trans.  Accad.  Idnc,  lU.,  iv.,  210,  1880. 

The  question  of  the  crystalline  system  of  perofskite  has  been  discussed  by  von  Koh- 
Mharof,  Min.  Russl.,  vL,  888.  1874;  viL,  875,  1878;  viii..  89,  1881  (J.  Min.,  1878,  88);  Dm 
Cloizeatuc,  ZS.  G.  Ges.,  xxvi.  982,  1874  ;  J.  Min.,  1877, 160;  ib.,  1878, 48,  872;  Baumhauer, 
Z.  Kryst.,  i?.,  187,  1879.  The  etching  experiments  of  Baumhauer,  supported  by  optical 
examinations,  seem  to  prove  that,  as  urged  by  von  Eoksoharof  and  accepted  by  Des 
Gloizeaux,  the  mineral  is  orthorhombic,  aim  owes  its  form  and  optical  properues  to  a  com- 
plicated system  of  twinning. 

An  altered  perofskite  from  Magnet  Cove,  Arkansas,  vi  called  HTDBorrrAinTB  by  K9nig 
(Acad.  Nat.  ScL  Phihid.,  82,  18^6).  Ck>lor  yeUowish  gray.  G.  =  8681.  Soft.  An  analy- 
sis afforded:  TiO,  82-82,  PeaO,  7-76,  MgO  2*72,  CaO  0-80,  H,0  6-50,  V  tr.  =99-60. 
[Indeterminate  decomposition  products  are  not  mineral  species.] 

Petaute,  Min.,  p.  229;  App.  IT.,  p.  48.— Anal.,  Elba,  Bammelsberg,  Ber.  Ak.  Berlin, 
1878,  9.  Discussion  of  chemical  composition  and  relation  to  spodumene,  DWer,  Min. 
Petr.  Mitth.,  L,  529,  1878. 

An  alteration  product  of  castorite,  from  Elba,  has  been  called  htdbocastoutb  by  G.  Grat- 
tarola  (BolL  Com.  GeoL,  1876,  828).  Occurs  as  a  mealy  aggregate  of  fine  crystalline 
needles,  surrounding  a  nucleus  of  the  ori^^inal  mineral.  The  microscopic  prismatio  crys- 
tals sometimes  obliquely  cut  off  (70°);  extmction  nanJlel  the  prism.  H.  =  2.  G.  =  2*l6. 
Color  white.  Analyses:  1,  Grattarola,  on  material  not  entirely  pure;  2,  Sanson!  (Att.  Soc. 
Toec.,  iv.,  820, 1879). 


SiO, 

A1,0, 

CaO 

MgO 

H,0 

1. 

59-69 

21-85 

4-88 

14-66    =    99-98. 

2. 

58-18 

19-70 

417 

o-so 

1596    =    98-46. 

For  the  latter  the  not  very  simple  formula :  Cat  [Ala]ftSise0c9  +  24aq,  is  calculated. 
[Needs  further  examination.] 

Pbtztr.— Min.  p.  146;  App.  II.,  p.  43;  see  also  Beaaite,  App.  m.,  p.  58. 

PhAaotiiiite.— See  AmphdboU,  p.  5. 

Phabmaoolitb,  Min.,  p.  554 ;  App.  n.,  p.  48.-<h7st.,  8ehrauf,  Z.  Kryst,  iv.,  284» 
1879. 

Phasmacosidebite,  Min^  p.  578.— From  Schemnitz,  Hungary,  Min.  Mitth.,  1875,  109. 
From  Cteronne,  Dept  du  Var,  Piaam,  C.  R.,  Ixxxiv.,  1512,  1877. 
Pseudo-isometriOy  according  to  Bertrand,  Bull.  Soc.  Mio.,  iy.,  256, 1881. 

PH3NAC1TB,  Min.,  p.  268  ;  App.  IL,  p.  48.— Orsrsi.  with  catalogue  of  observed  planes, 
Sdigmann,  J.  Min.,  1880,  i.,  129.  From  Switzerland,  perhaps  Val  Giuf,  Wa>8hv,  Ber. 
AJl  BerUn,  1880,  1007.  ir-  ^  9f 

AnaL,  Oerro  del  Mercado,  Durango,  Mexico,  Chrwtaohoff,  Z.  Kryst,  iii,  684, 1879. 

Phengite.— See  Mica  Oroup,  p.  77. 
PhiUuUlphite..— See  VermicuUie,  p.  129. 
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PhilUpito.    J.  Dameyho,  5th  Appendix  Min.  Chili,  1876 ;  8d  ed.  Mim  GhOi,  p.  248, 

1879. 

Compact,  granular,  or  with  fibrous  structure,  transverse  to  veins  in  the  dialoopyrite. 
Lustre  vitreous.  Color  azure  blue.  Translucent,  astringent  Composition  wproximatehr 
given  by  the  lormuhi,  CuSO«  +  [Fe,]S«Oi.  +  naq.  Analysis  gave  :  SO.  28'96»  Fe,0,  9±Q 
(iron  subsulphate  2*28),  CuO  14*89,  MgO  0*85,  H,0  43*72,  Al.Os  tr.  =  100.  SoluUe  in 
water,  but  unaffected  by  exposure  to  the  air.  Found  at  the  copper  mines  in  the  Cordille- 
ras of  Condes,  province  of  Santiago,  Chili.  Produced  from  tiie  decomposition  of  chaloo- 
pyrite,  and  found  in  small  irregular  masses  and  bands  with  it  in  an  argiiiaoeoos  odue. 

Phillipsite,  Min.,  p.  488;  App.  II.,  p.  48.— Crystalline  ^stem  monoclinic,  with  a  higher 
degree  of  pseudo-symmetry,  due  to  repeated  twinning,  analogous  to  harmotome,  Streng,  J. 
Min.,  1876,  585  ;  Trippke,  ZS.  G.  Ges.,  xxx.,  178,  1878  (or  J.  Min.,  1878,  681,  880);  Fn- 
tenim,  Z.  Kryst.,  iii.,  42, 1879  ;  v.  Zepharovieh,  Z.  Kryst.,  v.,  96,  1880.  The  monoclime 
character  of  phillipsite  was  first  assumed  by  Groth,  Tabeli.  Uebers.  Min. ,  pp.  02,  104, 
1874. 

Recent  formation  at  Bourbonne-les-Bains,  Davbrie,  C.  B.,  Ixxx.,  468,  1875;  do.  in  Al- 
giers, ib.,  Ixxxiv.,  167,  1877. 

Phcenicochboite,  liin.,  p.  680.— Made  artificially,  Meuni&r,  C.  B.,  IxxxviL,  656»  1878. 

Phlogofite,  Min.,  p.  803.— See  Mica  CHroup,  p.  77. 

Pholekite,  Min.,  p.  472  ;  App.  II.,  p.  44.— AnaL,  Distr.  San  Pablo,  Pern,  Saimondi, 
Min.  PSrou,  802,  1878. 

Phosgknitb,  Min.,  p.  708.— Orsrst.  Monte  Poni,  Sardinia,  showing  a  dose  acreement 
with  the  results  of  v.  Kokscharof,  from  Gibbas,  Hanad,  Z.  Kryst.,  ii,  291,  1878.  See 
also  Min.  Russl.,  viii.,  118,  148,  1881. 

Beoent  formation  at  Bourbonne-les-Bains,  DcmMc,  C.  R.,  IxxxL,  182, 1875.  Made 
artiflciaUy,  Friedd  and  Saraain,  Bull.  Soo.  Min.,  iv.,  176,  1881. 

Phosphoghsomite,  App.  I.,  p.  12.— Pisani  (Bull.  Soc.  Min.,  iii.,  196,  1880)  has  analTaed 
a  phospho-chromate  from  Beresofsk,  which  is  near  thephoaphoehromiie  of  Hermann  (Anp. 
I.,  see  laxmannite).  It  occurs  in  mammillary  forms,  having  a  crystalline  surface.  Coior 
reddish  orange  ;  powder  yellow.    The  analysis  gave  : 

P.O.  CrO.  PbO  CuO 

9-78  15-80  70-60  4-67    =     100-75. 

The  formula  is  Pb.PaOs  +  (Pb,Cu)Cr04. 

Shepard  has  used  the  same  name  for  a  supposed  substance,  the  existence  of  which  even 
is  not  proved;  see  Mroquite,  p.  41. 

Phosphnranylite.    F.  A.  Genih,  Amer.  Chem.  J.,  L,  92,  1879. 

Ooours  as  a  pulverulent  incrustation ;  shows  with  the  microeoope  rectangular  scales, 
with  pearly  lustre.    Color  deep  lemon  yellow.    Analysis: 

PaO.  UO,  PbO  H,0 

11-80  71-78  4-40  10-48    =    97-91. 

The  lead  is  regarded  as  being  present  as  cerussite,  which  was  visible  under  the  micrtv 
scope;  deducting  this  the  result  becomes:  Pa0»  1208,  UO.  7671,  H.O  11*21  =  100.  For 
this  the  formula  is  deduced:  (U0a),P,0s  +  6aq  =  P,0. 12-75,  UO.  77-56,  H.O  9-69.  BB. 
in  the  closed  tube  yields  water,  and  becomes  brownish  yellow  on  cooling.  Easily  soluble  in 
nitric  acid.  Occurs  with  other  uranium  minerals  at  the  Flat  Bock  mine,  Mitoheli  Ca, 
K.  C. ;  incrusts  the  quartz,  feldspar,  and  mica. 

Fh7toooUite.-See  Dopplmie,  p.  88. 
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Pioite.  A.  Mes,  Ber.  Oberheas.  G«s.  Nat.  Heiik.,  xix.,  p.  112, 1880.  A,  Streng,  J. 
Min.,  1881,  i.,  116.  .    ,  ^  _       ^   . 

Amorphous  ;  in  thin  coatings,  or  in  small  stalactitic  and  spherical  forms.  U.  =  o-4. 
G.  =  2'&.  Color  dark  brown.  Streak  vellow.  Lustre  vitreous  to  greasy.  Translucent. 
Fracture  suboonchoidal  Anistropio.  Analysis:  Nies,  after  deducting  310  p.  o.  in- 
soluble: 

P.O.  FeaO,  A1,0,  H3O 

24-47  46-50  100  2808    =    100. 

Formula:  4[Fet]  PtOs  +  8[Fes]HeOe  +  27aq  [but,  as  Nies  remarks,  it  is  by  no  means  sure 
that  the  mmeral  is  homogeneous].  From  the  Meonore  mine,  near  Bieben,  and  the  Both- 
Iftufchen  mine,  near  Waldgirmes,  m  the  neighborhood  of  Qiesaen.  Closely  related,  as  shown 
by  Nies,  to  the  Picites  resinaceus  of  Breithaupt  (Handb.  Min.,  i.,  897),  and  to  a  phos- 
phate mentioned  by  Boricky  (Ber.  Ak.  Wien,  Ivi.,  16,  1867)  as  occurring  at  the  Hrbek 
mine,  St.  Benigna,  Bohemia. 

PiCKERnroiTE,  Min.,  p.  658.~Anal..  Colorado  City,  Col.,  Goldsmith,  Proc.  Acad.  Nat. 
Sc.  Phil.,  1876,  888.  Argentine  Bepublic  (Schickenaantz),  Brackt^mach,  Min.  Argentin., 
74,  1875. 

A  related  mineral  is  called  sonomaite  by  E.  Goldsmith  (Proc.  Ac.  Nat.  Sc.  Philad., 
1876,  268).    Crystalline.    G.  =  1*604.    Silky  lustre.    Colorless.    Analysis : 

SO,  A1,0,  FeO  MgO  H^O 

(})  88-54  801  1-78  7-88  [44-84]-=    100. 

Formula:  8MgS04  +  [AliJSaOii  +  88aq.  From  the  neighborhood  of  the  Geysers,  Sono- 
ma Co.,  California. 

PicroaUumogeoa  of  G.  Boater  (Boll.  Com.  Geol.,  1876, 802)  is  another  mineral  yery  near 
pickering^te.  Stalactitic ;  in  nodular  and  fibrous  radiated  masses.  Monoclinic  or  triclinic. 
Color  wmte,  with  a  rose-red  tinge.  Streak  nearly  white.  Semi-translucent.  Taste  acid, 
bitter.  Composition  :  2MgS04  +  [AlJSjOi,  +  28aq  =  SO,  80-80,  A1,0,  9-48,  MgO  7-86, 
HaO  46-86  =  100.    Analysis : 

SO,  A1,0,         MgO  H,0 

86-88  916  8-19  45-69,  K,0  0-87,  CoO  tr.  =  99-79. 

Fuses  easily  in  its  own  water  of  crystallization,  and  swells  out,  becoming  opaque  and 
porous.  Dissolyes  in  slightly  warmed  water,  forming  an  acid  solution,  from  which  oblique 
prisms  resembling  gypMsum  separate  on  slow  eyaporation.  Occurs  with  sulphur  and  me- 
lanterite,  in  the  mm  mine  of  Vigneria,  Island  of  FUba. 

PicsoMEKiTE. — Min.,  p.  642;  App.  II.,  p.  44. 
PiCBOPHAKMACOLiTE.— Min.,  p.  555;  App.  II.,  p.  44. 

PicitosMiNE,  Min.,  p.  405. — ^AnaL  of  a  related  mineral,  Haslau,  PlStsbaohthal,  Freneel, 
Min.  Petr.  Mitth.,  iii.,  512,  1881. 

PiCBOTEFHBOiTE. — See  Tsphroits,  p.  120. 

PiEDMONTiTE,  Min.,  p.  285. — Crystallographic,  optical,  and  chemical  examination,  Las' 
pefjres,  Z.  Kryst.,  iy.,  435,  1880. 

Pilaxlte.— See  ChrysocoUa,  p.  26. 

PiUnite.    A,  von  Lasaulx,  J.  Min.,  1876,  858. 

Orthorhombic  (on  optical  grounds).    In  minute  (-005  mm.  to  -01  mm.)  prismatic  orys- 


Digitized  by  VjOOQ IC 


94  APsmax  m. 

tals,  haying  a  rhombic  section  of  about  120'  and  00°;  fonning  a  fine  falt-likB  man,  tk 
needles  often  bent;  resembles  asbestos.  Cleavage  basal  peifect,  prismatic  distmci. 
G.  =  2*208.  Lnstze  of  needles  silky.  Odor  white  to  colorless.  Needles  pUable.  Anahiia. 
Bettendorff(l.c.): 


SiO, 

Al,0„FetO, 

GaO 

Li.O 

MgO,Na,0,K,0 

H.0 

56-70 

lb-64 

19-61 

[M8] 

tr. 

4-07    = 

100. 

The  formnla  proposed  is  (Ga,Li,)  [AIJ  Si»Oi«  +  aq.  Fnses  easUj  with  strong  intnmes- 
oence  to  a  spong^like  bead.  Insoluble  in  acids,  even  on  boiling.  Occurs  with  qput^ 
epidote,  and  stilbite  in  cayities  in  the  granite  of  Striegau,  SilesiA.  Named  from  nuivoi, 
made  offeU. 

PiloUte.    ^«2dZ0,  Min.  Mag.,  iL,  206,  1879. 

Heddle  has  analyzed  specimens  of  **  mountain  cork  "  (1, 2, 8,4),  and  ''mountain  leather' 
(6,  6,  7),  from  several  localities  in  Scotland,  with  the  following  results: 


SiO, 

AUO. 

FetO, 

FeO 

MnO 

OaO 

MgO 

H,0*  (total) 

1.  Portsoy 

2.  Oabracli 

61-48 

7-62 

2-06 

2-49 

1-80 

0-58 

9-85 

25-04    = 

99-76. 

51-00 

12-88 

0-09 

2-68 

0-08 

•  >  •  • 

7-54 

24-74    = 

99-78. 

a  Tod  Head 

51-61 

6-68 

2-70 

2-77 

1-11 

10-81 

25-00    =r 

100-68. 

4.  TayPort 
6.  Tod  Head 

54-87 

11-27 

0-21 

1-09 

0-88 

0-98 

9-49 

22-41    = 

100-16. 

62-48 

6-88 

0-60 

2-11 

2-88 

1-84 

11-96 

21-70    = 

99-89. 

6.  Lead  Hilfs 

61-45 

7-98 

0-97 

8-29 

1-49 

1-97 

10-16 

21-70    = 

98-99. 

7.  BoyneBum  51 -10 

6-81 

2-27 

2-82 

1-01 

0-86 

10-16 

28-90    = 

98-98L 

•  HaO  at  lOO" :  in  (1)  lOm  in  (2)  10^,  in  (8)  9*87,  In  (4)  9-96,  In  (5)  5-99,  in  (6)  6-96,  In  (7)  9lL 

The  quantivalent  ratio  for  the  above  is  approximately,  R :  [B,]  :  Si :  H  =  4 :  3 :  20 :  15, 
and  the  calculated  formula  Mg«  [Al«]  SiioO*?,  15HsO. 

The  minerals  have  the  characters  ordinarily  given  under  the  names  "mountain  leather,'' 
and  *' mountain  cork."  Structure  fibrous,  more  or  less  flexible  and  tough.  Color  white 
to  pale  buff,  gray,  etc.  They  occur  in  granolar  limestone,  in  granite  veins,  and  in  veins  in 
sandstones  and  slates.  Headle  states  that  the  above  mineru  is  not  an  alteration  prodoet 
of  a  variety  of  hornblende,  but  a  distinct  species.  Named  from  lelXoi,  feU.  [Gompare 
xylcHle,  p.  406.] 

PmiTE,  Min.,  p.  479;  App.  II.,  p.  44. — AnaL,  formed  from  andalusite,  San  Piero,  Elbt, 
Gh-attarola,  BolL  Com.  Geo!.,  1876, 888.  S5dert5m,  Sweden  (rosite  and  polyaigite),  Bairn' 
ffren,  Geol.  P5r.  P6rh.,  i.,  188,  1878. 

From  Eastern  Massachusetts,  analyses,  occurrence,  etc.,  Crosby^  Am.  J.  Sc.,  IIL,  xix., 
116,  1880. 

See  also  lolite,  p.  68,  KiUinite  (under  Spodumene),  p.  112. 

PiSAKiTE,  Min.,  p.  646.— Massa  Marittima,  Tuscany,  optical  exam.,  etc,  SO*  28*48,  CuO 
10-07,  a  Hintze,  Z.  Kryst,  ii.,  809,  1878. 

PiniciTK. — ^Min.,  p.  589;  App.  II.,  p.  44. 

Plagiocitrite.    Sandberger;  Singer,  Inaug.  Diss.,  p.  18,  Wtbnburff. 
Monoclinic  or  triclinic.    In  microscopic  crystals.    G.  =  1-881.    Color  .emon  yellov. 
Translucent.    Taste  astringent.    Analysis  (after  deducing  9*85  p.  a  hygroscopic  water): 

SO,     AlaO,  Fe,0,  PeO  NiO    CoO   MgO   CaO  Na,0  K,0    H.O 
85-44    14-87    7-95    1*64    0*97    0-58    1-19    048    4-04    428    29-42  =  100-28. 

Formula  RsS04  +  [Bsl  SOa  +  9aq.  Easily  soluble  in  water,  the  solution  giving  an  acid 
reaction;  by  boiling,  Fe^Os  separates  out  free  from  SOs.  Decomposes  on  exposure,  beoom- 
iuff  oranse  yellow.  B.  B.  swells  ujp,  fuses  in  its  own  water  of  Gzystallization,  and  leaves! 
reddish  brown  spongy  residue.  6ocurs  with  other  related  sulphates  at  the  Bauersberg 
near  Bischofsheim  vor  der  BhOn;  derived  from  the  decomposition  of  pyrite. 
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Plagioniti.— Min.,  p.  89;  App.  11.,  p.  44. 

I'tATiNUM,  Min.,  p.  10;  App.  II.,  p.  44.-- Russia,  v.  Kok9charof,  Min.  Bussl.,  Tii,  148, 
1875.  V.  Jerem^f,  Verb.  Min.  Gee.  St.  Pet.,  IL,  xiv..  166,  1879. 

(Eisenplatin)  from  Nischne  Tagilsk,  Terreilj  C.  B.,lxzziL,  1116,  1876;  made  artificiallj, 
DaubrSe,  G.  B.,  Izzz.,  626,  1875. 

Ural,  associated  with  chrysolite,  serpentine,  chrondte,  Daubrie,  G.  B.,  Ixzx.,  707,  1875. 

Kngget  found  near  Plattsburgh,  Nt  Y.,  analysis  by  Collier^  Am.  J.  So.,  III.,  zzi.,  128, 
1881.  Weight  104*4  grams.  G.  =  17*85  of  platinum;  G.  =  10*446  of  mass  consisting  of 
46  p.  0.  of  platinum,  and  54  p.  c  of  cbromite. 

Plumballophanb.— App.  L,  p.  13. 

PLUi[BioDiTE.~App.  n.,  p.  44. 

Plumbocufbitb. — App.  n.,  p.  44. 

Plombomanganite.    Bdnnay,  Min.  Mag.,  i.,  151,  1877. 

Massiye,  crystalline.  G.  =  4*01.  Golor  dark  steel  gray,  with  a  bronze  tinge  when 
exposed  to  the  air  for  some  time.  Analysis  gave :  Mn  49*00,  Pb  80*68,  S  20*78  =:  100'41, 
for  which  the  formula  8MjisS  +  PbS  is  suggested.  [An  imperfect  description  of  a  single 
specimen  of  doubtful  homogeneity  and  uncertain  source  is  not  a  satisfactory  basis  for  a 
new  name.] 

Flumbostannite.    A.  Eaimondij  Min^raux  du  P^rou,  p.  187, 1878.    « 

Amorphous;  structure  granular.    H.  =  2.    G.  =4*5  (too  low  because  of  intermixed 

quartz).    Lustre  feebly  metallic.    Golor  gmy.    Feel  greasy,  like  graphite.    Slightiv  duo- 

tde.    Intimately  mixed  with  small  cry^als  of  quartz.    Analysis  (deducting  88'8  p.  o. 

quartz):  ' 

S  Sb  Sn  Pb  Fe  Zn 

25*14  16*98  16*80  80*66  1018  0*74    =    100. 

B.  B.  gives  on  charcoal  antimonial  fumes  and  a  lead  coating;  yields  metallic  tin.  Dis- 
solves completely  in  HGl  to  which  a  little  HNOa  has  been  added.  With  concentrated  nitric 
acid  leaves  a  white  residue  of  the  oxides  of  tin  and  antimony  and  lead  sulphate.  From  the 
district  of  Moho,  province  of  Huancan^,  Peru ;  occurs  with  cassiterite  and  sphalerite.  [Prob- 
ably not  homogeneous.] 

PoLLUciTE,  Min.,  p.  249.— Oryst.,  Elba,  Corn,  Z.  Kryst.,  vi.,  200, 1881. 

AnaL,  Elba,  Bammelsberg  (Bear.  Ak.  Berlin,  1878,  9,:  SiO,  [4815],  A1,0, 16*81,  Gs,0 

80-00,  Na,0  2*48,  K,0  0*47,  H^O  2*59,  corresponding  to  H^B,  [Ala]  SIaOi..  G.  =  2*868; 
another  analysis  is  given  in  ib.,  1880,  669. 

POLTASGTSITB.— App.  I.,  p.  12. 

PoLTCiUBE,  Min.,  p.  528;  App.  11.,  p.  44.— Chyst.,  BrCgger,  Z.  Eryst.,  ill.,  484,  1879. 
AnaL.  Sm&land,  Sweden,  Blonutrand,  Minnesskrift  Fys.  Sftllsk.,  Lund,  1878,  p.  19  (2. 
Eiyst,  IT.,  524). 

Polyd^inite.    R  Lattpeyrea,  J.  pr.  Ghem.,  II.,  xiv.,  897, 1876. 

Isometric;  in  octahedrons,  frequently  In  polysynthetio  twins,  often  tabular.  Gleavage 
basal  imperfect.  H  =  4*5.  G.  =  4*808-4*816.  Lustre  brilliant  metallic  on  fresh  fracture. 
Golor  light  gray,  easily  tarnished.    Analyses,  1,  2,  Laspeyres,  on  0*28  and  0*2  gr. : 


s 

40*27 

m            Go 
58*51           0*61 

Fe 
8*84 

4*12 

Sb 
0*51 

1*15 

As 

1-04    =    99*78. 

89-20 

58*18 

2*80    =    99*90. 
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After  deducting  impurities  (gersdorffite,  ullmannite  5  p.  c.\  anaL  1  becomes  S  41*09,  ITi 
54-80,  Co  0-68,  Fe  8-98  =  100,  and  from  this  the  ratio  is  obtained,  R :  S  =  4  :  5-096,  ca- 
respondinp  to  Ni^Si.  =  S  40-55,  Ni  59-45  =  100. 

msoiuble  in  HGl,  soluble  in  HNO3  with  separation  of  sulphur.  B.  B.  decrepitates,  in 
the  closed  tube  gives  a  sulphur  sublimate  and  fuses  to  a  dark  green  magnetic  beuL 
Occurs  intimately  mixed  with  gersdorffite,  ullmannite,  millerite,  sidente,  ouartz,  sphalerite, 
ffalenite,  bismuthinite,  and  other  minerals,  at  Grdnau,  in  Sayn-Altenkinmen,  Wes^ihalia. 
[Closely  related  to  beyrichite  (App.  I.,  p.  8),  if  not  identical  with  it.] 

Laspeyres  (ib.,  p.  406)  expresses  the  opinion  that  the  nickelwismuthglaiis,  or  saTuiteof 
Yon  Kobell  (granauite  of  Nicol,  Min.  p.  47),  from  the  same  locality,  isapolTdTniite,'impDR 
through  the  admixture  of  bismuthinite,  abo  chalcopyrite,  and  galenite.  Tliis,  considenqg 
the  distinct  crystalline  form  of  the  mineral,  seems,  as  urged  by  Kenngott  (J.  Min.,  1878, 
180),  to  be  doubtful,  although  perhaps  true  of  the  massiye  mineial  uialyzed  oy  Ton  KobelL 

PoLYHAUTE,-  Min.,  p.  641;  App.  II.,  p.  44.— iVecW  (Ber.  Chem.  Ges.,  xiy.,  2188, 1881} 
gives  the  following  description  of  kbuofte,  a  supposed  new  mineral  near  polThalite,  found 
at  the  salt  works  of  New  Stassfurt :  Crystalline.  H.  =  8*5.  G.  =  2*801.  Aooordiioig  tot 
microscopio  and  optical  examination,  a  homogeneous  compound.    Analyses: 


CaS04 

M|:S04 
18-71 

K,SO. 

H,0 

Naa 

1. 

6815 

18-60 

416 

0-88    =    100. 

2. 

68-86 

18-84 

17-85 

4-20 

0-80    =    100-04. 

Calculated  formula :  E,S04  +  MgSO«  +  4CaS04  +  2aq,  requiring  :  CaSO,  62-24,  McSO, 
18-74,  E3SO4 19-90,  H,0  412  =  100.  In  cold  water  the  magnesium  sulphate  is  dissolTed, 
and  gypsum  and  ihe  double  salt  K9SO4  +  CaS04  H-  2aq  are  idt  insoluble;  in  hot  water  the 
magnesium  and  potassium  sulphates  are  dissolved  out,  and  only  the  gypsnm  is  left  behind. 
Named  for  the  Mining  Director,  D.  Krug,  t.  Nidda. 

Posepn3rte.    J,  van  SchrOekinger,  Verb.  G.  Reichs.,  1877,  128. 

In  plates  and  nodules,  sometimes  brittle,  sometimes  hard.  Color  generally  dirty  light 
men.  G.  =  0-85-0-95.  Separated  by  ether  into  two  parts;  analyses  by  Dietrich,  (l^rf 
the  portion  soluble  in  ether  ;  (2),  the  insoluble  portion: 

C  H  0 

1.  71-84  9-95  18-21    =    100. 

2.  84-27  11-74  8-99    =    100. 

The  insoluble  portion  is  regarded  as  being  ozocerite,  and  for  the  rest  the  fonnuk 
Ca,H3e04  is  calculated,  requiraig,  C  72-52,  3  9-89,  0  17*59  =  100.  From  the  Greit 
Western  mercury  mine.  Lake  Co.,  California. 

PREDAzzm.— Min.,  p.  708;  App.  n.,  p.  45. 

Pbehnitk,  Min.,  p.  410;  App.  II.,  p.  45.--Crjnit.,  Z6ptan,  v.  BaiT^,  Z.  Kryst,  v.,  254 
1880. 

Pyro-electrical  properties,  Rankel,  Wied.  Ann.,  vi.,  55,  1879. 

AnaL  (and  cryst.),  Tuscany,  Corsi,  Boll.  Com.  Geol.,  1878,  54;  1879,  155.  Monte 
Catini  (prehnitoid),  J^ecAi,  Z.  Kryst.,  iv.,  899;  Trans.  Aocad.  Line,  III.,  iii,  114, 1879. 
Kuchelbad,  near  Prague,  Preis  and  Vrba,  Ber.  B5hm.  Ges,,  1879,  p.  468.  Between  Hoan- 
cavelica  and  Ayacucho,  Prov.  d'Angaraes,  Peru,  anal,  (by  Saldan),  Bainumdi,  Min.  F6nn, 
813,  1878.    Templeton,  Canada,  Harrington,  Geol.  Canada,  1878. 

Chlorastrolite  (Min.,  p.  412)  is  shown  by  Hawes  (Am.  J.  Sc,  HI.,  x.,  25,  1875)  to  be 
essentially  an  impure  prehnite.  An  analysis  gave  him:  SiOa  87'41,  Al,Oa  24*62,  PejOi 
2-21,  PeO  118,  MgO  8-46,  CaO  22-20,  Na,0  0-82  (J),  H,0  7-72  =  99-75.  A  microsocpK 
examination  proved  the  want  of  homogeneity. 

Zonochlorltc  (Appendix  II.,  p.  63)  is  probably  also  an  impure  prehnite;  Hawes  (Am.  J. 
Sc.,  III.,  X.,  24,  1875)  obtained  from  an  analysis  of  a  dark  green  specimen:  SiO,  SS-W, 
Al,0,  19-41.  Pe,0,  6-80.  FeO  4-54,  MgO  248,  CaO  22-77,  NatiO  tr.,  H,0  8-40  =  100-84. 
Microscopic  examination  showed  the  presence  of  green  earthy  particles  as  impuiitiee  dis- 
seminated through  a  white  xhineraL 
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Pbiobite,  App.  n.,  p.  45. — A  mineral,  apparently  identical  with  priceite,  has  been  called 
PANDEBMiTE  by  vom  Ii€Uh,  Ber.  nied.  Qes,  Bonn,  July  2,  1877.  Massive,  finely  ciystal- 
line,  resembling  marble.  Color  snow  white.  H.  =8.  G.  =  2 '48.  Calculated  composition, 
Ca,B«0,,  +  3aq=  B.Oa  55-85,  CaO  2979,  H,0  1486  =  100.  Analyses,  1,  vom  Rath;  2, 
Pisani,  Min.,  p.  215,  Paris,  1S75 

BaO,  CaO  FeO  MgO  KaO  HaO 

1.  [54-59]  29-38  0*80  0-16  0*18  1545    =    100. 

2.  [50-1]  82-0  17-9      =    100. 

Oocnrs  in  more  or  less  irregolar  lumps  or  nodules  of  varying  size  up  to  a  ton,  in  gray 
gypsum,  at  Panderma,  on  the  Black  Sea. 

Proldonina— Proidontte.  A.  Seaeehi,  Att.  Accad.  Napoli,  y1.,  1878  (Contrib.  Min«,  ii., 
«5). 

Silicon  fluoride  (SiF4),  observed  in  the  exhalations  at  Vesuvius  at  the  time  of  the 
eruption  in  1872. 

Pboustite,  Min.,  p.  96;  App.  II.,  p.  45.~Orv8t^  ChaiSardllo,  Chili,  Streng,  J.  Min., 
1878,  900. 

PsEUDOAPATiTE,  Min.,  p.  531.~Pseudomorphou8  after  pyromorphite,  from  the  Chur 
prinz  mine,  near  Freiberg;  analysis :  P,0»  39-28,  CaO  56*66,  S0«  l*4i,  COa  [2*64],  CI  or. 
=  100,  Frenzd,  Min.  Petr.  Mitth.,  iiL,  864, 1880. 

Paendobrookite.  A,  Koch,  Min.  Petr.  Mitth.,  L,  77,  844,  1878;  Oonnard,  Mem.  Ac. 
Lyon,  xxiv.,  161,  1879-80;  Schmidt,  Z.  Kryst,  vi.,  100,  1881. 

Orthorhombic ;  in  thin  tabular  (parallel  v-€)  rectangular  crystals,  resembling  some  forms 
of  brookite.  Planes  (Groth,  Z.  Kryst.,  iii,  806),  *-I,  M,  J.  *-5,  1-4,  H,  1-^^.  1-8;  i-^Al 
=  185°  54',  t-l  A  1^  =  188°  41'.  Cleavage  brachydiagonal,  distinct;  i-J  vertically  stri- 
ated. H  =  6.  Q.  =  4'98.  Lustre  adamantine  on  ciystalline  faoes,  on  fracture  surfaces 
greasy.  Color  dark  brown  to  black;  the  thinnest  crystals  red  and  translucent.  Streak 
oc^re  yellow.    Fracture  uneven  to  subconchoidal. 

Analysis  (on  01  gr.) :  TiOa  52-74,  Fe^O.  4229,  ign.  0-69,  A1,0„  CaO,  MgO,  SiO,  tr.  = 
95*72;  the  state  of  oxidation  of  the  iron  is  in  doubt.    The  autiior  regards  it  as  dimor- 

§hous  with  menaccanite.  B.  B.  nearly  infusible;  reacts  for  iron  and  titanium  with  the 
uzes.  Decomposed  in  part  by  boiling  HCl,  wholly  so  by  HsS04.  Found  with  szaboite,  m 
cavities  in  the  andesite  of  the  Aranyer  Berg,  Trazisylvania;  also  with  szaboite  and  tridy- 
mite  in  the  trachyte  of  Riveau  Grand,  Monte  Dore. 

Groth  (1.  c.)  shows  that  the  crystallographic  determinations  of  Eoch  are  faulty,  and  that 
the  crystals  may  bo  referred  to  the  axes  of  brookite  by  making  t-t  the  basal  plane,  with 
which  it  majr  be  identical,  only  differing  in  the  large  amount  of  iron.  Vom  Kath,  how- 
ever (Ber.  med.  Ges.  Bonn,  March  3,  1879),  thinks  this  improbable,  on  the  ^und  that, 
with  this  change  of  position,  the  analogy  with  brookite  in  the  vertical  striation  would  no 
longer  exist;  he  also  urges  that,  as  yet,  no  one  of  the  three  forms  of  TiOs  has  been  found  in 
volcanic  rocks. 

Psendocotunnlte.    A.  Scacchi,  Att.  Accad.  Napjoli,  vi.,  1878  (Contrib.  Min.,  ii.,  88). 
Observed  in  acicular  yellow  opaque  crystals,  destitute  of  lustre,  accompanying  cotunnite, 
at  Vesuvius,  as  a  result  of  the  eruption  of  1872.    Composition  probably  PbCU  +  KCL 

PsBUDOMALACHiTE.  Min.,  p.  668;  App.  II.,  p.  ^.—Schrauf  (Z.  Kryst.,  iv.,  i.,  1879)  uses 
Bemhardi's  name,  luknttk,  for  the  group  of  minerals  which  have  been  included  (see  Min.) 
under  psbudomalacbite,  on  the  hardly  sufficient  ground  that  the  latter  name  suggests  only 
the  indistinctly  cr3rstalline  or  massive  forms,  which  resemble  malachite.  For  the  crystalline 
varieties,  which  are  pscudo-monoclinic  'triclinic),  have  G.  =  4*4,  and  correspond  mostly  to 
CuftP,II,0,s,  he  uses  the  name  dihydrite  (D>;  they  show  no  loss  at  2.,0^  The  names 
ehlite  (E)  and  phosphorocalcite  CP)  he  gives  to  the  compounds  CUftPoIIeOia  and  CuaPaHoOx*, 
respectively,  and  regards  the  three  as  entering  in  varying  proportions  to  form  the  different 
massive  varieties;  tne  latter  have  a  lower  specific  gravity,  and  lose  water  on  ignition  at 
200'.    Analyses:  1,  "dihydrite,"cry8taliine  variety  from  Rheinbreitbach ;  2,  "ehlite,"  in 
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light  grayish  green  hemispherical  forms,  from  Bhl;  8,  psendomalachite,  resemblixig  mak 
chite  in  structure,  from  Nischne-Tagilsk;  4,  spherical  form,  with  oonoentiic  strQCtaie» 
deep  emerald  green,  from  Libethen. 

PaO.  CuO  HaO 

1.  a.  =  4-809       23-86  69  25  6-76,  PeO  0-19  =  100-06. 

2.  G.  =  4102        2207  66-97  7-69,  FeO  0-80,  SiO,  8-01  =  99-94 
8.  G.  =  4-175        28-28  69  02  8-09  =  100-84 

4  G.  =  4156       22-16  6911  8-02,  FeO  0-22,  SiO,  0-11  =  99-62L 

According  to  Schrauf  s  yiew,  anal.  1  corresponds  to  a  molecular  mixture  of  8D  +  IP; 
2,  after  deducting  8*8  p.  c.  chrysocolla  (GuHaSi04  +  aq),  to  simply  ''dihydiite;"  3,  to 
D  +  E  +  P;  4,  to4P  +  2E  +  D;  where  the  letters D,E,Pliaye  the yalues  explained abore. 
[A  more  extended  chemical  study  of  these  minerals,  wil^  regard  to  the  possible  mechankal 
mixtures  in  the  massiye  yarieties  with  concentric  staracture,ls  needed  to  establish  the  yahie 
of  this  yery  artificial  hypothesis.] 

PseadonatroUte.  Orattarola,  Att  Soc.  Tosc.,  iy.,  229,  1879  (Boll.  Com.  Geol.,  1872, 
284). 

Orthorhombic(?).  In  minute,  needle-like  crystals,  0*5  mm.  thlpk;  crystals  not  tennin- 
ated,  six  planes  in  the  prismatic  zone.  Extinction  parallel  to  the  axis.  fi.  =  5-^  Lustn 
yitreous  to  pearly.    Colorless,  white  in  the  mass.    Analysis: 

SiOfl       AUO>       CaO      MgO     LiaO,Na90,E30      H,0 

> ^ ' 

(I)    62-64       14-76       8-64         tr.  1*00  14*82    =    101-76 

B.  B.  fuses  less  readily  than  natrolite.  Partially  soluble  in  HCL  From  the  granite  of 
San  Piero,  Elba.    [Needs  further  examination.] 

PsEUDOFHiTB.— See  Pmniniiey  p.  90. 


According  to  Weisbctch,  the  kakochlor,  from  Rengersdorf,  near  Gdrlitz,  belongs  wiUi 
lithiophorite.  An  analysis  by  Iwaya  is  quoted  by  him  (J.  Min.,  1878,  8^),  and  a  second  b 
quoted  by  Frmzel,  J.  Min.,  1880,  li.,  118  (see  also  J.  Min.,  1879,  65). 

A  yariety  of  psilomelane,  from  Ealtebom,  is  called  CALyoNiGRiTE  by  Lcmeyr^  J.  pr. 
Ch.,  n..  xiii.,  226/1876.  ^        -r-jr  r- 

Psittaoinite.  F.  A.  GerUh,  Am.  J.  Sc.,  m.,  xii.,  85,  1876.  New  tellur&te  of  lead  and 
copper,  id.,  Proc.  Am.  PhiL  Soc.,  xiy.,  229,  1874  (Appendix  II.,  p.  65). 

In  thin  crypto-cr^stalline  coatings,  sometimes  smul  mammillaiy  or  botr^idal;  also  poL 
yerulent.  Color  siskin-green  to  oUye-green,  sometimes  with  ^yish  tint.  Analpes, 
Genth  (1.  c),  on  material  more  or  less  impure  through  admixture  of  quarts  and  limonne : 


1. 

VaO. 
15-87 

14-64 

15-77 

9-96 
19-05 

PbO 
42-89 

41-86 

42-88- 

27-12 
60-17 

CuO 
14-72 

14-84 

1508 

9-75 
16-66 

H,0 
undet. 

7*42 

7-26 

undet. 
undet. 

SiO, 
10*10 

1518 

15-57 

A1.0, 
8-88 

1-29 

Fe,0,      MgO      CaO 
219       0-66       0-16. 

2. 

2-73            nndet 

8. 

4-00. 

4 
6. 

48-84. 
7-60. 

The  mean  quantiyalent  ratio  deduced  from  the  above  for  Pb:  Cn:  V:  H  =  1:0*96:2*35: 
2*15  =  9: 9 :20  :  18,  corresponding  to  the  formula  8Pb.V,08  +  Cu,V,Oe  +  60uHsOfl  + 
12aq,  which  requires  :  Y.0. 19*82,  PbO  63*16,  CuO  18*96,  H.O  8-68  =  100.    Belated  to 
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chileite,  Mm.,  p.  612.    B.  B.  loses  easily  to  a  black,  shining  mass.    Beaots  for  lead,  cop- 
per, and  yanfl^um  with  the  fluxes.    Soluble  in  dilute  nitric  acid. 

Occurs  associated  with  gold,  cerussite,  chaleopyrite,  and  limonite,  on  ouartz,  at  the  Iron 
Rod  mine,  and  New  Career  mine,  in  the  Silver  Star  District,  Montana.  Named  from  psit- 
tae4niA8f  siskin  or  parrot  green. 

PucHERiTE,  App.  I.,  p.  13;  II.,  p.  45.— Made  artificially,  Freneel,  J.  Min.,  1876,  680. 
Occurrence  at  tne  <<  Arme  Hilfe^'  mine,  at  Ullersreuth,  near  Hirschberg,  Vogtland,  and 
at  the  mine  '*  Sosaer  GlUck,"  at  Sosa,  near  Eibenstock,  Weisbaeh,  J.  Min.,  1880,  iL,  118. 

Pteabotbitb,  Min.,  p.  94;  App.  U.,  p.  45. — Oryst.,  Andreasberg,  vomBcUh,  Fogg.  Ann., 
clviii.,  423,  1876.  Ghafiarcillo,  Chili,  Strang,  J.  Min.,  1878,  918;  also  anal.  (p.  916)  show- 
ing 8*8  p.  0.  As.  Andreasberg,  Freiberg,  etc.,  Groth,  Min.-Samml.  Strassburg,  p.  63f 
1878. 

Ptbichbolite.— App.  IL,  p.  46. 

PnuTB,  Min.,  p.  63  ;  App.  II.,  p.  46.— Oryst.  Waldenstein,  Carinthia,  Betmhaeker, 
Min.  Mitth.,  1876,  13.  V.  Kokscharof,  Min.  Kussl,  yiii.,  190, 1878.  Oroth,  Min.-SammL 
Strassburg,  p.  81,  1878.  Ordubad,  Russian  Armenia,  Weds%,  ZS.  Qt.  Ges.,  zxxi.,  233» 
1879.  Przibram,  Vrixh  Z.  Enrst.,  iy.,  857,  1880.  B()ckstein,  Siftlzbuig,  v.  Zepha/rovich, 
Liotos,  1876  (Z.  Eryst.,  y.,  370, 1880).  Crystallo-genetic  obeenrations,  Seharfff  Abh.  Senok. 
(Jes.,  1878. 

Recent  formation  at  Bourbonne-les-Bains,  DaubrSe,  0.  B.,  Ixzx.,  606,  1876. 

Analyses,  Girard  and  Morin,  Ann.  Ch.  Phys.,  Y.,  ylL,  339, 1876. 

PTErroLAMFBiTB.»App.  II.,  p.  4A. 

Ptroaueitb,  Min.,  p.  179.— Described  by  Eeddle  (Min.  Mag.,  ii.,  107, 1878),  from  the 
island  of  Haaf-Grunay,  Scotland.  Occurs  in  thin  seams  in  serpentine.  Structure  obscurely 
fibrous.    Color  silyery  white.    Lustre  pearly.    Analyses  : 

H.O  CO, 

89-37  1-08  =  100-23. 

89-61  1-08  =  100-66. 

40-03  ....  =  100-50. 

B.  B.  infusible,  becomes  chocolate  brown,  and  strongly  magnetic.  Soluble  in  acids. 
Heddle  proposes  to  call  this  mineral  lOELSTBAioTfi  (after  the  discoyerer),  instead  of  pyioau- 
rite,  on  the  ground  that  the  golden  color  is  not  essential. 

Ptbochlosb,  Min.,  p.  613;  App.  U.,  p.  46.— See  HlcUe?iettol%te,  p.  66. 

Ptbochboitb,  Min.,  p.  177.— Mossgrufya,  Wermland,  JSjfdffreny  GeoL  F6r.  F6rii.,  iL,  681, 
1875  ;  iii.,  181,  1876;  iy.,  159,  1878.  NordenakiSld  (anaL  by  Stahie),  iy.,  168, 1878.  Oo- 
oors  with  manganosite  (q.  y.). 

Pyroconite. — See  PctehnoUie,*  p.  88. 

P3rroIde8ine.  C.  IT.  Shepard,  Cat.  Meteorites,  1873.— A  substance  near  serpentine.  The 
mean  of  two  analyses  gaye  :  SiO.  43*46,  MgO 88*07,  FeO  6*85,  H,0  1640.  De  Begla, 
Cuba. 

Ptbolustte,  Min.,  p.  166  ;  App.  II.,  p.  46.— Formed  artificially,  Bannay,  Min.  Mag., 
ii,  90,  1878. 

Cfroth  shows  (Min.-SammL  Strassburg,  p.  113,  1878),  on  the  basis  of  measurements  by 
Hlrsch,  that  /A  /=  99'  80'. 

Composition  of  the  *'Braunstein  "  group  disonssed,  Loipeyres,  J.  pr«  CIl,  IL,  ziiL,  176, 
315, 1876. 


FeaO, 

MgO 

1. 

32*18 

87*80 

3. 

23*46 

87*57 

8. 

38*68 

86*J?5 
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GaOFe,0.,Al,0,SO, 

SiO, 

1.    (t)      50-80 

44-46       0-44       0-68 

0-86 

2.             61-67 

817 

4516    =    100. 

100  APPKVDIZ  m. 

From  Goealpur,  Jabalpur  distr.,  India,  anal.  F.  B.  MdXUt,  B«&  QecL  Sanr.  India^xil. 
99, 1879. 

Ptromobprttb,  Min.,p.  635;  App.  II.,  p.  45.— Oryit^  Mine  FriedrichaB^pen,  in  Naoea, 
Seligmann,  Verh.  Nat  Ver.  Bonn,  zxiiii.,  257, 1876. 

Baumhauer  shows  by  the  resolta  of  etching  with  solyents,  that  the  cirstals  are  pjiaisid. 
aUy  hemihedral,  J.  Min.,  1876,  411. 

On  the  relation  of  uniaxial  pyromorphite  to  biaxial  mimetite,  Bertrand,  BnlL  Soc  IGn^ 
iy.,  86;  Jannettaz,  ib.,  p.  89,  1881;  JanneUaz  and  Michel,  ib.,  p.  196  (see  MimMi, 
p.  81). 

AnaL,  Dembach,  Nassau,  MUffer,  J.  Min.,  1879, 183. 

ZHrrophoaphorita.    0.  U,  Shepard,  Jr.,  Am.  J.  So.,  III.,  xy.,  49, 1878. 

Massiye,  earthy.  H.  =  8-^-5.  G.  =  2-60-2*58.  Color  snow-white,  dull;  also  in  pan 
bluish  gray,  with  small  botryoidal  structure.  Analyses :  Shepaid  (L  c.),  1,  mean  <rf  tw? 
analyses;  2,  same,  after  deducting  impurities. 

ign. 

0-89    =     100-17. 

From  2,  aboye,  the  followi^  formula  is  calculated :  MgiP«OT  +  4(Ca>PaOa  -f-  GasP,a!l, 
which  requires :  P,0»  61-57,  CaO  45*20,  MgO  8  28  =  100.  Named  in  allusion  to  its  appir- 
ent  composition  as  a  pyrophosphate.  From  the  West  Indies  ;  exact  locality  unlounra. 
[Was  the  material  analyzed  homogeneous  ?    Needs  further  examination.] 

Ptbophtllite,  Min.,  p.  454;  App.  11.,  p.  46.— Anal3nies,  Hdmhaeker,  Min.  Petr.  IGtIk. 
ii.,  256,  1879.    Detoaljue,  Bull.  Soc.  Geol.  Belg.,  yi,  160, 151,  1879.    As  petrlfyiA 
rial,  Genth,  Am.  Phfl.  Soc.  Philad.,  xyiiL,  259, 1879.     A  related  mineral  from 
Helsingland;  JoUn,  GeoL  F5r.  Fdrh.,  i.,  287, 1878. 

Ptbosmalitx,  Min.,  p.  414;  App.  II.,  p.  46.— Nordmark,  anaL  and  diacnasion  of  compo- 
sition, Ludtng,  Min.  Mitth.,  1876,  211.  Occurrence  at  tiie  Kogrufya  (formeriy  Bjelkae- 
flTufya),  Nordmark,  Sidgren,  GeoL  F5r.  FOrh.,  iL,  409,  1876.  Dannemora,  Sweden,  aosl, 
Engstrlhn,  GeoL  FfirFOrh.,  iiL,  116,  1876. 

PraosTiLPinTB,  Min.,  p.  98.— Probable  occurrence  at  SchemnitE,  Hungary,  Becfte,  IGn 
Petr.  Mitth.,  ii.,  94, 1879. 

A  mineral  from  ChafiarciUo,  Chili,  is  described  by  Streng  as  pyroatilpnite  (J.  Min.,  1878, 
917);  but  SchroMf  shows  that  it  has  the  same  form  as  rittineente,  as  determined  by  him 
Q.  Min.,  1879, 1&),  and  the  true  character  of  it  is  still  in  aoubt,  Streng,  J.  Min.,  1^79, 

Ptsoxbne,  Min.,  p.  212;  App.  II.-,  p.  46.— OzysL  (augite).  Bell,  near  Laach,  Ltupefm, 
Z.  Kryst.,  i.,  208,  1877.  Nordmark,  iSfbgren,  Geol.  F5r.  FCrh.,  iv.,  864, 1879.  Achmatoiri. 
Ural,  lamellar  twin  growth,  vom  Muh,  Z.  Kryst.,  y.,  495,  1881.  Nordmark,  Ijehmau^ 
Z.  Kryst.,  y.,  582,  1881.     Van  Kokeeharof,  Min.  RussL,  yiii.,  284, 1881. 

Thermo-electrioal  characters,  Hankel,  Wied.  Ann.,  L,  279, 1877. 

Augite  and  biotite  crystals,  in  parallel  position,  do.  hornblende,  Yesuyius,  tmii  Arfi 
J.  Min.,  1876,  889.  Anidyses  of  augite  and  hornblende  associated  together,  JSofoesi,  An. 
J.  Sc.,  III.,  xvi.,  397  (Report  Min.  Lith.  New  Hampshire,  p.  68). 

AnaL  (diopside),  Nordmarksberg,  Nauckhoff,  GeoL  F6r.  FOrh.,  L,  167, 1878.  I^ifaa 
(ricbterite),  £ng8tr&m,  Geol.  F6r.  FOrh.,  ii.,  &9, 1875.  Finland  (mabcolite),  OBfy.  F&sL 
Vet.  Soc.,  xvii.,  70,  71,  1874-5.  Santorin,  Fouque,  C.  R.,  Ixxx.,  Mar.,  1875.  Altered  to 
undite,  HarringUm,  GteoL  Canada,  1878.  Kaiserstuhl  (3-55  p.  c.  TiOi),  Knop^  Z.  KrysL 
i.,  64,  1877.  Wallenfels,  near  Dillenburg  (chiomdiopside),  OMeke,  Z.  Kiyst.,  ii.,  lOi 
Dun  Mt,  New  Zealand,  Eilger,  J.  Min.,  1879,  129.  Amherst  Co.,  Va.,  Ba§€,  Ch.  Ncvs. 
xlii.,  194,  1880.    WiesenthaL  Baden  (diallage),  Petersen,  J.  Min.,  1881,  L,  264. 

Analyses  of  Scottish  yarieties,  with  discussion  of  the  products  of  alteration,  BMk, 
Trans.  Roy.  Soc.  Ed.,  xxviii.,  458,  1878. 

Discussion  of  composition,  with  analyses,  DSUer,  Min.  Mitth.,  1877,  66;  Min.  fietr. 
Mitth.,  L,  49,  1878;  ii.,  198,  1879;  iiL,  450,  1880. 
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Artdfioi&llr  made  (augite\  vom  Bath,  Ber.  nied.  Qes.  Bonn,  July  2, 1877 ;  do.,  diopside, 
T^rtvner,  C.  fe.,  Ixxxm,  M7,  1878. 

Ptkrhtte,  Min.,  p.  783;  App.  II.,  p.  46.— See  MicrotiUe,  p.  80. 

PYBaHOTiTB,  Min.,  p.  58;  App.  IL,  p.  46.— Oryst,  twin,  Elizabethtown,  Ontario  (anaL 
tyy  Harrington),  E,  S,  Dana,  Am.  J.  Sc,  xi^  886,  1876.  Bottino,  Italy,  Oraitarola, 
BolL  CJom.  GeoL,  1876;  ITAchiardi,  Att.  Soc.  Tosc.,  ii.,  114,  1876.  Auerbach,  Bothy  Ber. 
Oberhess.  Ges.  Nat.  Heilk.,  1878, 45.  GhafiarciUo,  GhiH,  Streng,  J.  Min.,  1878, 925.  Strong 
urges  that  pyrrhotite  is  isomorphoos  with  stembergite,  and  should  be  regarded  as  ortho- 
rhombic,  with  pseudo-hexagonal  symmetry  due  to  twinning  (see  Stember^e,  p.  115. 

AnaL,  Todtmoos  (1*8  p.  c.  Ni),  Mutsehler,  Ann.  Ch.  Pharm.,  cIzzxy.,  208.  American 
specimens,  containing  Ni,  ffow,  Min.  Mag.,  i.,  124,  1877.  Poison's  Lake,  N.  S.  (077  Ni), 
Harrington,  Can.  Nat,  II.,  ix.,  807,  1880. 

Analyses  with  disoussion  of  composition,  LindstrUm,  CEfr.  Ak.  Stockh ,  xxxii.,  No.  2, 
25,  1876;  MabermeM,  Ber.  Oberhess.  Ges.  Nat.  Heilk.,  xviii.,  88,  1879. 

QuABn,  Min.,  p.  189;  App.  II.,  p.  46.— Oryst^  La  Gardette,  Dauphin^,  twin  (P2) 

Ghnnard,  Yerh.  med.  Ges.  donn,  xxxi.,  189,  1874.    Japan,  twin  with  inclined  axes,  vom 

Rath,  ^ogg.  Ann.,  dv.,  57,  1875,    Twm  (i-2),  Qroth,  Pogjg.  Ann.,  dviii.,  220, 1876.    Obep- 

stein,  V,  JjomuIx,  J.  Min.,  1876, 264.    On  calcite  crystals  in  parallel  position,  pseudo-twins 

i-2,  E.  8.  Dana,  Am.  J.  Sc.,  xii.,  448,  1876  (see  also  J.  Min.,  1876,  171,  4<)5,  780).    With 

basal  plane,  Lehman,  Ber.  Nat.  Ges.  Leipzig,  March  12,  1875;  Jfaskelyne,  Z.  Kryst ,  L,  67. 

Brazilian  amethysts,  Chroth,  Z.  Krjrst,  i.,  297,  1877.     Pyrogene  quartz  in  lava,  Lehmann, 

Verh.  Nat.  Yer.  Bonn,  xxxiy.,  203.  1877.      Eremnitz,  vom  Bath,  Ber.  nied.  Ges.  Bonn, 

Dec.  8,  1877  (Z.  Kryst.,   ii.,  99,  1878).  Oroth,  Min.-SammL  Strassburg,  p.  92, 1878.   Strie- 

gau,  Silesia,  Websky,  ZS.  G.  Ges.,  xxx.,  874,  1878.    Bohemia,  Kref<n,  Ber.  Ges.  B5hm., 

1879,  80.    Beiohenstein,  SUesia,  Bare,  Z.  Kryst.,  iv.,  298.    Z5ptau,  Moravia,  vom  Bath, 

Z.  Kryst,  v.,  1,  1830.     Dissentis,  vom  Bath,  Ber.  nied.  Ges.  Bonn,  Nov.  8, 1880.    Bemark- 

able  crystals  from  Alexander  Co.,  N.  C,  Hiddm,  Am.  J.  So.,  III.,  xxii.,  28, 188L     Von 

Kokscharof,  Min.  RussL,  viiL,  127, 1881. 

Crystallo-ffenetio  observations,  Seharff,  AbhandL  Senck.  Nat.  Ges.,  1874;  J.  Min.,  1876, 
168.  Containing  liquid  carbon  dioxide  (COa),  Hartley,  J.  Ch.  Soc.,  II.,  xiv.,  187,  287. 
Containing  COa  and  NaCl,  from  pegmatite,  in  Norway,  MeUa/nd,  Arch.  Math.  Nat.  Christ., 
ii,  445, 1877.  Middlefleld,  N.  Y.,  inclosures,  Etracfiwald,  J.  Min.,  1879,  878 ;  Letoii, 
Pr.  Ac.  Nat.  Sc,  Phil.,  1880,202.  Inclosing  much  COa,  Branchville,  Conn.,  and  other 
localities  (smoky  quartz),  Hawes,  Am.  J.  Sc.,  III.,  xxi.,  203,  1881.  Analysis  of  gases  in 
Branchville  smoky  quartz  (CO,,N,H,S,SO,,HaN,F),  A.  W.  Wright,  Am.  J.  Sc.,  III.,  xxi., 
209, 1881. 

Rotatory  effect  for  heat  rays  of  spectrum,  Dernins,  C.  B.,  Ixxxiv.,  1056;  same  for  ultra- 
violet, Soret  and  Sarasin,  ib.,  Ixxxiv.,  1362.  Accurate  determination  of  indices  of  refrac- 
tion for  different  rays,  Sarasin,  C.  R.,  Ixxxv.,  1230, 1878.  Circular  polarization  for  differ- 
ent temperatures,  Jouhert,  C.  R.,  Ixxxvii.,  497, 1878;  Sohncke,  Wied.  Ann.,iii.,  516, 1878; 
von  Lang,  Pomt.  Ann.,  cM.,  422, 1875.  Pyro-electric  characters,  Hankel,  Wied.  Ann., 
X.,  618.    Specific  gravity  determinations,  Church,  GeoL  Mag.,  II.,  ii.,  821, 1875. 

Made  artificially,  JIautefeuiUe,  C.  R.,  Ixxxvi.,  1183,  1194,  1878;  xc,  880,  1880  (BulL 
So2,  Min.,  L,  1,  1878);  also  Friedel  and  Sanuin,  Bull.  Soc.  Mhi.,  il,  113,  1879. 

A  variety  of  quartz,  havine  a  "peculiar  metallic  pearly  lustre,"  and  forming  a  coating 
on  ordinary  quartz  crystals,  nas  been  called  cotteritb  by  Harhnesa  (Min.  Misig.,  ii.,  82, 
1878),  from  Kockforest,  Ireland. 

An  impure  variety  of  silica,  occurring  in  white  earthy  masses,  is  called  passtitk  by  E. 
Marchand,  Ann.  Ch.,  Phys.,  V.,  i.,  392, 1874. 

Raedionitb. — App.  I ,  p.  18. 

Rabdophane.— See  Bhabdophane,  p.  108. 

Rauondite,  Min.,  p.  656. — Optical  characters,  Des  OUnzeoMX,  BulL  Soc.  Min.,  iv.,  41, 

1881. 

Bautohite,  App.  I.,  p.  18;  IL,  p.  47.— Analogous  to  garnet  in  optical  character,  biax 
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ial,  with  an  angle  of  90"*  (see  p.  50\  Bertrand,  BulL  Soc  Min.,  iy.,  84,  1881.  Aoood- 
ing  to  Brandl,  quoted  by  Groth  (TabeU.  Uebera.  Min.,  p.  42, 126,  1882),  the  true  fonmik 
is  3(Na,,Mg,Ca)F,  +  8[A1JF.  +  6H,0. 

Rammslsbeboitb,  Min.,  p.  77;  App.  11.,  p.  47.— Anal.,  Portezuelo  del  Caniso,  Jk^d 
Hnasco,  Chili,  Domeyko,  Min.  Chill,  8d  ed.,  p.  186, 1879. 

Randite.  A  canaiy-yellow  incrostation  on  granite,  at  Frankford,  near  FhHadelphk, 
Penn.,  is  described  by  Kdnig  (Proc.  Ac.  Nat.  Sc.  Philad.,  1878,  408)  as  a  hydrous  cuino- 
ate  of  calcium  and  uranium.  He  gives  an  analysis,  made  on  a  very  small  amoont  (DiM; 
ffr.)  of  impure  material :  [CO,  29-8ll,  U9O,  81  68,  CaO  82*50,  H,0  6-53  =  100.  T.  D.  Bad 
(lb.,  1880,  274)  shows  that  the  coating  consists  largely  of  calcite,  and  after  this  hss  bns 
remoyed  by  acetic  acid,  there  remain  the  unattacked  tufts  of  adcular  crystals  of  landite: 
these,  dissolved  in  hydrochloric  acid,  yielded  largely  of  calcium  and  uranium,  with  a  tna 
of  phosphoric  acid,  alumina,  etc.  He  justly  ados,  that  further  invest^atioii  ia  needed  to 
establish  the  composition  of  the  mine] 


Rauite.— App.  II.,  p.  47. 

Realgab,  Min.,  p.  26.— Oryst,  Binnenthal,  Oroih,  Min.-SammL  Stzaasbiux,  pw  20,  ISti 
Fletcher,  Phil.  Mag.,  V..  ix.,  189.  1880. 

Occurrence  in  trachyte,  of  Tolfa,  Rome,  Italy,  Sella,  Accad.  Line.  Trans.,  IH,  L,  6(, 
1877.    In  Iron  Co.,  Utah,  W.  P.  Blake,  Am.  J.  So.,  HI.,  xxi.,  219. 1881. 


R«ddingito. 
xvii.,  865,  ia79. 


G.  J.  Brush  and  E,  8.  Dana,  Jkm.  J.  Sc,  HI,  zvL,  190, 1878;  iIbL, 

Orthorhombio,  habit  octahedral  Axes,  e  (vert)  :t:  d  =  l-CtBO. 
1-1524:1.  Observed  planes  (see  figure):  l(p),  l-2(aXi4(K 
/ A  /=  98''  d',  pAP  =  114'  44'  and  =  103"  lO'^Ctermiian  =  110 
4S'  (basal);  q/^q  =  144'*  80'.  Also  granular,  maadve.  ClesTi^ 
distmct  in  one  direction.  H.  =  8-^*5.  G.  =  8*103.  Lustre  vitPf- 
ous  to  sub-resinous.  Color  pale  rose-pink  to  yellowish  white, 
sometimes  dark  reddish-brown  on  surface  m>m  altentico. 
Translucent  to  transparent.  Fracture  imeven.  BritOe.  For 
mula:  MusPaOs  +  8aq.  Percentage  composition :  PsO»  S4*7S>  MoO 
02-08,  HsO  18-20  =  100.  Analyses:  1,  H.  L.  Wells,  after  deduc- 
ing 12*08  p.  c.  quartz  ;  2,  after  deducting  4*42  p.  o.  quarU. 


1.     Q) 


P.O. 

FeO 

MnO 

CaO 

Na,0 

H,0 

84  52 

548 

46-29 

0-78 

0-81  (Li,0  tr.) 

18-08     =    100-4L 

8616 

7-89 

48-22 

0-71 

.... 

12-27    =      99-25. 

In  the  closed  tube,  first  whitens,  then  turns  yellow,  and  finally  brown,  but  doeentx 
become  magnetic.  Fuses  in  the  naked  lamp-flame.  B.  B.  colors  the  flame  pale  green,  and 
fusee  easily  to  a  blackish-brown  non-magnetic  globule.  Reacts  for  manganese  and  inc 
with  the  fluxes.  Soluble  in  acids.  Occurs  sparing^  at  Branchville,  Fairfield  Co.,  Conn.,  isti- 
mately  associated  with  fillowite,  fairfieldite,  dicMnsonite,  in  a  vein  of  albitic  granite.  Bhek 
octahedral  crvstals,  pseudomorphs  after  reddin^te,  are  also  found.  Named  from  Bedding, 
the  name  of  the  town  in  which  the  locality  is  situated. 

In  crystalline  form,  reddingite  is  closely  related  to  scorodite  and  strengite,  but  diffen 
from  them  in  composition,  containing  but  three  equivalents  of  water,  and  having  the 
metals  in  the  protoxide  state. 

Bedonite.— App.  I.,  p.  18. 

Rdohardtite.— See  Epaomtie,  p.  42. 

Reinita.  K.  v,  Fritech,  Z.  gesammt.  Nat.  IH.,  iii.,  864, 1878;  LOdeeke,  J.  Min..  m 
286. 

Tetragonal:  e  (vert.)  =  1-279  (approx.).  In  octahedral  crystals,  with  l-t  as  nantjv 
truncation;   1  A  1  =  122'  8'  (basal)  =  108"  82' (pyr.).    Cleavage, /,  indistinct,    B.=i 
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Gl^.  =  6-640.    Lustre  dull,  sabmetallic.    Color  blaokish  brown.    Streak  brown.    Opaqna 
dxcept  in  the  thinnest  splinters.    Fracture  uneven.    Analysis,  B.  Schmidt : 

WO,  FeO 

75-47  24-88  CaO,  MgO  tr.  ==  99*80. 

Formula :  FeW04  =  WO.  76*81,  FeO  d8*68  =  100.  Same  composition  as  wolframite, 
but  difiers  in  form  ;  probably  isomorphons  with  scheelite  and  wulfenite.  B.  B.  fuses 
to  a  dark  brown  slaggy  bead,  which  is  not  magnetic.  With  salt  of  phosphorus  in  0.  F., 
brownish  red,  in  B.  F.,  with  metallic  tin,  grayish  green.  In  aqua  regia  dissolves,  with 
the  separation  of  yellow  tungsten  trioxide.  Occurs  with  laige  quartz  crystals,  from 
Kimbosan,  in  Eei,  Japan.  Named  for  Pro!  Bein,  of  Marburg,  who  Drought  the  mineral 
from  Japan.    [A  peeudomorph?] 

RsiBSiTB,  App.  I.,  p.  14— See  ^natHbite,  p.  43. 

Besaniix.— App.  n.,p.  48. 

REsm.— AnalL  Greenland,  Chydenius,  Geol.  FOr.  FOrh.,  ii.,  649, 1875.    Oberachlesien, 
«.  Laaaulx,  Z.  Eryst.,  v.,  846, 1881.    For  various  fossil  resins,  see  list  on  p.  xiii, 

RB8T0BMELITE.^App.  L,  p.  18. 

Retinite.  Pitchstone  (Des  Cloizeaux,  Min.,  p.  846),  from  Russia,  anaL,  Pisami,  BulL 
Soc.  Min.,  ii.,  43,  1879. 

RHABDrrs.  A  mineral  (anaL  by  Camot :  Fe  84'28,  P  12-10,  As  1*66,  S  175,  0  tr.  = 
99 '78)  formed  by  combustion  in  the  coal  mines  of  Commentry,  France,  is  referred  by  Jfdl' 
lard  (Bull.  Soc.  Min.,  iv.,  380, 1881)  to  the  meteoric  mineral  called  rhabdite  by  Rose. 

Rhabdophan«.  Letisom,  Z.  Kryst.,  iiL,  191, 1878  ;  L.  de  Boisbaudran,  0.  R,  Ixxxvi, 
1038, 1878. 

Named  from  two  specimens  in  the  Oxford  University  collection,  which  have  for  fifty 
years  gone  by  the  name  of  blende,  from  Cornwall :  exact  source  unknown.  By  a  spec- 
troscopic examination  Leitaam  has  found  it  to  give  the  absorption  bands  of  didymium  and 
erbium,  and  concludes  that  it  is  a  phosphate  of  those  bases.  BoU^ud/ran  remarks  that 
monazite  gives  the  same  results  with  tne  spectroscope,  so  that  rhabdophane  might  be  a 
variety  of  that  species.  Bertrcmd  finds  that  the  mineral  is  uniaxial  and  positive  (BulL 
Soc.  Min.,  iii.,  58,  1880)  ;  an  analysis  gave  :  P.O.  37*70,  Ce,0«(Di90,,LaaO.)  67"30.  In 
optical  character,  it  is  shown,  consequently,  to  a^^ree  not  with  monazite,  but  with  crypto- 
lice  and  phosphocerite  (Min.,  p.  639),  with  which  it  has  the  same  composition. 

BHAGiTB.^App.  n.,  p.  48. 
Bhoihtb.— App.  II.,  p.  48. 

Rhodooheosetb,  Min.,  P.  691 ;  App.  II.,  p.  48.— Oryvt,  Daaden,  Rheinprovinz,  Weiss, 
ZS.  G.  Qes.,  xxxL,  801,  1879.  Eleonore  mine  (Louise  mine,  according  to  Seligmann),  Hor- 
hausen,  Sansoni,  Z.  Eryst,  v.,  360, 1880. 

Paeudomorph  after  alabandite  and  barite,  DffU,  Verb.  0.  Rdchs.,  1876,  95. 

AnaL,  MoSt-Fontaine,  Ardennes,  de  Koninck,  BulL  Ac.  Belg.,  II.,  xlvii.,  568,  1879. 

A  variety  of  rhodochrosite  has  been  called  manoanosidekitb  by  Bayer  (Terh.  Nat.  Yer. 
BrtUm,  xii.,  Mav  10, 1878).  In  appearance  it  resembles  sphnrosiderite.  An  approximate 
analysis  gave:  MnCOi  54-0,  FeCO,  88-8,  CaCO.  6*84,  MgCOs  tr.,  corresponding  nearly  to 
2MiiC0,  -h  FeCO,.     From  Dobschau,  FelsObanya,  Nagybanya,  Eapnik,  in  Hungary. 

Deposits  of  a  ferriferous  manganese  carbonate,  at  Mo6t- Fontaine  (Rahier),  Belgium,  are 
descnbed  by  Firlcet,  Mem.  Soc.  GeoL  Belg.,  v.,  88,  1878  ;  Bull.  Soc.  Geol.  Belg..  vi.,  153, 
1879.  P^JUld  has  analyzed  a  variety  from  Branchville,  Conn.,  with  16  76  FeO,  Am.  J. 
Sc,  ni.,  zviii.,  50, 1870.    For  other  intermediate  varieties,  see  SideriU,  p.  109. 
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Bhodokitb,  MiiL,  p.  d25.— Chyst^  Pajsbeig,  Sweden  (pajaibergite),  £B^lgrm^  GeoL  F5l 

FOrh.,  ▼.,  259, 1881. 
Oocumnce  in  the  Ural,  Lebedef,  Verb.  Min.  Gee.  St.  Pet,  IL,  ziiL,  1, 187a 
AnaL  (18  p.  o.  OaO  =  bustamite),  Ungban,  LinMHhn,  <Efv.  Ak.  FOrh.  Stookh.,  xxxr^ 

6,  p.  57,  im. 

A  variety  of  rhodonite  from  Franklin  Fomaoe,  N.  J.,  is  called  KBAxnraon  hy  Sbspaxd 
(Contiib.  Min.,  1Q7^,  it  contains  5  6  p.  c  ZnO  (=  fowlerite). 

BiONiTE.— App.  L,  p.  14. 

RiPiDOLiTE,  Min.,  p.  497;  App.  H,  p.  48.— See  BmniwiU,  p.  90. 

RrrrmQEBiTB,  Min.,  p.  94;  App.  11.,  p.  48.— Occurs  at  Schemniti,  Hnztgaiy,  Beeke,  Mia. 
Petr.  Mitth.,  ii.,  94,  1879. 
See  also  PyrostHpnite,  p.  90. 

BiYOTiTE. — ^App.  n.,  p.  48. 

Rogenite.    J.  L.  Smith,  Am.  J.  So.,  III.,  ziii. ,  867, 1877. 

Massive.  As  a  thin  mamiAillanr  crust  on  samarsMte.  H.  =  8*5.  G.  =  8*818.  Cokr 
white.  Analyses  (stated  to  be  only  approximate) :  1,  Cb,Oft  1810,  TtO.,  etc.  00-12,  HxO 
17-41  =  95'^;  2,  Cb«0»  20  21,  H,0  16-84,  Y«0.  undet  Considered  as  a  deocMnpcoiiofl 
product  of  samarskite,  with  which,  and  with  hatchettolite,  it  occurs  in  Mitchell  Co.,  K.  C. 
Named  after  Prof.  Wm.  B.  Bogers.    [Needs  further  examination.] 

BcEMSBiTB,  Min.,  p.  656.— Oryst,  LOdeeke,  Z.  gesammt.  Nat.,  IIL,  v.,  407.  889,  1880. 

ECEPPEBFTB.— App.   n.,  p.  49. 

BoMErnE,  Min.,  p.  547.— According  to  Bertrandy  the  octahedral  crystals  are  formed  by 
the  grouping  of  8  rhombohedral  crystals  of  90'*  about  the  central  point,  BulL  Soc  Mizl. 
iv.,  240,  1881. 

RotcoeUte.  J.  Blake,  Am.  J.  So.,  m.,  xiL,  81, 1876;  Genth,  ib.,  p.  83.  JET.  B.  Bmest. 
Proc.  Roy.  Soc.,  xxv.,  109, 1876.  Gmth,  Am.  Phil.  Soc.  Philad.,  xvii,  119,  1877,  or  Z. 
Kryst.,  ii.,  8, 1877. 

Micaceous  in  structure;  basal  cleavage  perfect.  Scales  minute,  often  arranged  in  liA- 
late  or  fan-shaped  groups.  Biaxial,  acute  bisectrix  negative,  normal  to  cleavage,  p<v 
(Des  Gloizeaux,  BuU.  Soc  Min.,  i.,  61,  1878;  iv.,  66,  1881). 

Soft.  G.  =  2*902  (Etoscoe);  2*921,  2*938,  purest  (Genth).  Lustre  pearly,  indining  to 
submetallic.  Color  dark  clove  brown  to  greenish  brown,  dark  brownish  green.  Aid- 
ses :  1,  Genth  (after  deducting  0*85  gold,  quartz,  etc.);  2,  8,  Bosooe. 

SiO,    y,0,  AlaO,  Fe«Os  Mn.Os  FeO  MgO   GaO  Na,0  K,0  li.O  H,0 

1.    47*69    20*56  14*10    1-67    2  00    ....    0-19    7-59    tr.  496  =98-71 

3.    41-25    28-85 V,0»  14-84    104    1*45    ....     1-96    0*61    0*72    8-25         0  94  hygmse. 

[water  2*12  =  101*SS. 
8.      ....    28-86 V,0.  18-94    1-28    085    ....    2*06    062    092    887         1-82  hygroec. 

[water  8  IS. 

In  his  first  paper,  Genth  gives  five  other  analyses,  made  on  material  more  or  less  imnm. 
He  also  announces  the  vanadium  as  present  as  V«Oii  (=  2V«0i  +  V,Os),  but  in  the  later 
publication  regards  it  possible  that  it  is  all  Y aOs ;  he  shows  that  the  mineral  is  always  more 
or  less  impure  through  mechanical  admixture,  and  on  this  eround  questions  the  omreetoes 
of  Boscoe^s  results.  Genth  deduces  the  formula  E(Mg,Fe  f  Als.  v,l^ii«OM  +4Aq,  whiiek 
reouires:  SiO,  49*33,  AUG.  14-09.  VaO,  20-62,  FeO  164,  MgO  1*83,  K,0  7-55,  H.O  4^  = 
100.  Boscoe,  on  the  other  hand,  makes  the  mineral  a  vs^iado-silicate,  thus :  4AIVO4  + 
K4Si,Oao  +  aq,  which  requires :  SiO,  41-18,  V,0.  2763,  Al.0, 15-59,  K,0  14-24,  H,0  l-» 
=  100.  B.  B.  fuses  easilV  to  a  black  elass.  Gives  with  salt  of  phoq[>hortt8  a  daric  yelkm 
bead  0.  F.,  and  an  emerald  green  bead  B.  F.    Only  slightly  acted  upon  by  acids. 
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Oocim  intimately  mixed  wifch  sold  in  seams  {^to-^iiL  thick)  in  por^yry,  and  filling 
caTities  in  quartz,  at  the  sold  mme  at  Granite  Creek,  near  Coloma,  El  Doiaido  Co.,  Cah- 
fornia;  also  from  Bi^  Red  RaTine,  near  Sntter's  mill,  where  gold  was  first  discovered  in 
California  (Hanks,  Min.  Sc.  Press,  June  25,  1881).  Hanks  remarks,  that  at  the  Granite 
Creek  locality,  some  400  or  500  lbs.  oX  the  mineral  have  been  discovered,  which  were  wasted 
in  the  extraction  of  the  gold. 

Genth  also  describes  (L  c.)  a  mineral  occurring  in  the  Magnolia  District,  Cobrado,  as  a  thin 
earthy  incrustation,  of  a 'grayish  to  olive  green  color  on  calaverite,  also  inclosed  in  ouartz, 
and  giving  it  a  sreen  color.  An  analysis  of  the  quartz  gave  :  Quartz  79*88,  Tel  OS,  An 
0*08  =  80*46;  me  balance  (19*6  p.  c.)  is  assumed  to  belong  to  the  green  mineral  which 
forms  the  coloring  matter.  An  analysis  of  this,  after  the  deduction  of  the  quartz,  gave  (mean 
of  5  partial  analyses) :  SiOs  56*74,  Al.0. 19*62,  Y.O.  7*78,  FeO  8*84  MgO  2*63,  Na.O  0*94, 
K3O  8-11,  MnO,LitO  tr.,  H,0  undet.  =  99*66.  Genth  regards  this  as  probably  closely  re- 
lated to  roscoelite,  perhaps  a  variety. 

RosKUTE,  Min^  p.  660;  App.  11.,  p.  49.— Analyses  by  WirikUr,  J.  pr.  Gh«  IL,  xvL,  86, 
1877  (quoted  by  Weisbaoh*  Jahrb.  Berg.-Htlttenwesen,  1877). 


A8,0» 

OoO 

OaO 

896 

H,0 

1. 

62-98 

10-66 

24*98 

886    =    100-72. 

d 

62-41 

10-08 

2617 

4-22 

8*22    =    100-06. 

These  correspond  to  the  formula  :  RtAstOs  +  2aq  (not  8aq,  Schrauf);  if  Ca:Co:Mg  = 
10:8  : 2,  then  the  formula  gives  :  As,0.  62-89,  Ck>0  10-26,  CaO  26  61,  MgO  8*66,  H,0  8*20 
=  100. 

Bovtarite.— See  Beryl,  p.  18. 
R06THOSNITB.— App.  n.,  p.  49. 

RnbUUte.    ffeddle.  Trans.  Soc.  Edinb.,  xxix.,  112,  1879. 

A  dark  green  compact  granular  or  fine  foliated  aggregate.  0.  =  2-44  Analysis :  SiOt 
87-85,  A1,0, 10-92,  Fe,0,  9*84,  PeO  9-01,  MnO  046,  CaO  4-22,  MgO  8-00,  K,0  8  88,  H,0 
1618  =  99*76.  Completely  decomposed  by  hydrochloric  acid.  B.  n.  fuses  to  a  brown  shtf. 
From  the  granite  of  Rubislaw,  near  Aberdeen,  Scotland.  [To  be  classed  with  the  already 
too  large  list  of  doubtful  substances  of  the  so-called  **  chlonte  group."] 

Rottle,  Min.,  p.  160;  App.  II.,  p.  49.— Oryst.,  paramorphs  after  arkansite  (brookite). 
Magnet  Cove,  vom  Rathy  J.  Min.,  1876,  897;  pseudomorphs  after  hematite,  Binnenthal,  id,, 
Z.  Rrvst.,  1.,  18,  1877,  and  eightlings  from  Magnet  Cove,  Ark.,  ibid.,  p.  15.  (Ilmenorutile), 
Wschiwoi-See,  Ilmen  Mts.,  «.  Jeremejef^  Verb.  Min.  Ges.  St.  Pet.,  II.,  xii.,  284;  xiii.,  419; 
xiv.,  289.  Associated  with  magnetite  in  parallel  position,  Binnenthal,  Sdigmann,  Z.  Kryst, 
i.,  840, 1877.  In  splendent  crystals,  from  Alexander  Co.,  North  Carolina,  Hidden,  Am.  J. 
Sc.,  III.,  xxi.,  159, 1881. 

Mdlard  includes  rutile  amone  the  pseudo-tetragonal  minerals  (Ann.  Min.,Vn.,x., 
184, 1876);  see  also  Brookite,  p.  18. 

As  a  microscopic  constituent  of  rocks,  Scmer,  J.  Min.,  1879,  669  (see  zircon);  1880,  i., 
94;  1881,  L,  227. 

Janovski/  (Ber.  Ak.  Wien,  Ixxx.,  84,  1880)  has  riven  the  name  isebit  to  what  he  regards 
as  a  new  titanate.  It  was  found  amone  the  black  grains  of  the  so-called  <*iserin  "  (S  the 
Iserwiese,  Bohemia.  It  is  distinguished  from  the  tnie  iserin  by  the  absence  of  conchoidal 
fracture  and  the  brown  color,  m  thin  fragments  it  is  honey  yellow.  CrTstalline  form 
like  rutile,  occasionally  in  twins  ;  cleavage  imperfect.  G.  =  4-52.  Analysis  :  TiO«  70  01  (J), 
PeO  28-68  d),  MnO  1*41,  MgO  0-82,  Cb,0„SiO,  0-44  =  99-78,  correspording  to  Ihe  for- 
mula :  FeTlaOft.  [Groth  (Z.  Kryst.,  v.,  40())  justly  remarks  that  the  mineral  is  not  far  from 
the  ferru^nous  rutile  called  nigrine,  and  that  a  more  exact  determination  as  to  form, 
homogeneity,  etc.,  is  needed  to  prove  its.  independent  character.    If  it  is  an  independent 

r'les  the  name  is  an  unfortunate  one,  as  tending  to  confusion  with  the  distinct  iserin, 
called  iserite.] 
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auEUTE.— fiee  I)fnxme,  p.  100. 
Sal  AMXOMiAC.^App.  IL,  p.  40. 

Samasskitb,  Min.,  p.  620;  App.  TI.,  p.  49.— Oryit  deBcription,  Mitchell  Go.,  K.  Gbd> 
Una,  £,  S.  Dana,  Am.  J.  So.,  fil.,  xi.,  201, 1876. 

Anal3nie«,  Mitchell  Co ,  N.  0. :  1,  Misa  E.  H.  SwaUaw,  Ploc  Nat  Hist  Bost,  ztiL, 
424,  1876.  2,  0.  D.  Allen,  Dana's  Text-Book  Min.,  1877,  p.  840,  and  Am.  J.  Sc,  lEL, 
ziY.,  180, 1877.  8,  J,  L.  Smith,  Am.  J.  So.,  UI.,  ziiL,  862»  1877.  4^  BammeUberg,  7&,  6. 
Gee.,  xxix.,  817, 1877. 

T^0»      Ca,0,8nO„WO,  UO,    CeaOa(IM«,Lat,Oa)    Y,Ot        VtO        MdO         GnO  B^ 

t  54iW  0*16         9-91  no        617CeO  12'a4TO    14*01        a«l    0«]f|(0  9fk 

[insol.  residae  ttom  oertnm  ozBlate  1-S5  =  V»tL 
%,  (1)  18*90        87*50       0-08        19*54  417  14*48         10*75        0*78  0«  US 

i=ia^r. 

ft.  5618       0-81        10-96  4*84  14*49         11*74       1-68     XgO  tr.    C^ 

4.  Q.  s=  6-888   14*86        41*07       0*16        10*90  £-87  610  14*61  F^O,.  Br/).  lir»,  ^ 

Anal,  of  Miask  samarskite,  Bcmmdsberg,  ZS.  G.  Gee.,  zziz.,  817, 1877. 

Examination  of  the  earths  contained  in  samarskite  from  North  Carolina :  J.  L.  SmUk 
C'mosandrum"),  C.  B.,  Ixxxvii.,  146,  148,  881, 1878.  Delafontaine  (terbiom),  Bibl-Unir., 
II.,  Ixi.,  278,  1878  ;  id.  (decipium,  phillipium),  ib.,  III.,  ill,  246,  250, 1880;  C.  B.,  xdi, 
68,  1881.    Same  subject  discussed  by  Martgnac,  BibL  Univ.,  III.,  iiL,  418,  1880. 

Damour  (Bull.  Ac.  St  Pet,  xxiii.,  468,  1877)  shows  that  the  TiETiNGHOFTrE  of  v.  Xobw- 
no88of  is  essentially  a  ferruginous  vaiietj  of  samarskite.  Amorphous.  H.  =  5*5-6.  6.= 
6*53.  Color  black,  dulL  Streak  brown.  Lustre  submetallio.  Easily  decomposed  hf 
H,SO,.  An  analysis  gaye  :  Cb,0.  61-00,  TiO,  1-84,  ZrO,  0-96,  U,0,  8*85,  y,0,6-57, 
Ce.(Di,La)aO,  1*67,  FeO  23-00,  MnO  2*67,  MgO  0*88,  ign.  1-80  =  9^-09.  Locality  imr 
Lake  Baikal,  in  the  UraL 

Safonite,  Min.,  p.  472  ;  App.  11.,  p.  40.^AnalyBe8,  from  igneous  rocks  in  Scotiiiid, 
HeddU,  Trans.  Soc.  Edinb.,  xxix.,  91  et  seq.,  1879.    Sc^  also  Baufiingiie,  p.  17. 

Sarawakite.  Frenzel,  Min.  Mitth.,  1877,  bOO.  Ocours  in  minute  crystals,  with  insnj 
planes  and  rounded  angles,  *<  probably  tetragonal."  Soft  Lustre  adamantine.  CokrioB 
or  wine  jrellow  to  green^h  yellow.  Transparent.  Contains  antimony,  anhydrous.  Foondin 
cavities  in  the  native  antimony  of  Borneo.    [Needs  further  examination.    Seoatmontite  f\ 

Sakoopsidb.— App.  I.,  p.  14 

SAU8snKiTE.^AnaL,  MidsftterQeld,  Bereen,  Norway,  JSffaridaM,  Nyt  Mag.  Nat,  xziiL, 
1877.  Analyses  quoted,  and  discussion  oi  the  relations  Mtween  the  different  varieties^  /. 
D.  Dana,  Am.  J.  So..  IIL,  xvL,  840,  895,  1878. 

Sayntte.— See  JMydymite,  p.  95. 

ScAFOUTE,  Min.,  p.  317;  App.  11.,  p.  60.— Analyses,  Bossie,  N.  Y.,  Sipdez,  Min.  Hitth.. 
1877,  266.  Boxborough,  Mass.,  Becke,  1877,  267.  Various  Canadian  localities,  F,  R 
Adams,  Am.  J.  Sc.,  III.,  x^ii.,  815,  1879.  Bamle,  Norway,  Miehd^LSvy,  BuM.  Soo.  Hin., 
i.,  43,  1878.  Monzoni,  Kiepen?ieuer,  Ber.  nied.  Ges.  Bonn,  Aug.  4, 1879.  MalsjO,  Arenda], 
and  Gouvcmeur,  Sipicz,  Min.  Petr.  Mitth.,  iv.,  265,  1881. 

Adams  caUs  attention  to  the  fact  that  unaltered  scapolite  unifonnly  contains  chlorine 
(up  to  2-48  p.  c).  The  presence  of  this  element  is  also  shown  by  Neminar  in  mei<»ute» 
and  by  Sipi£cz  and  Becke  (L  c). 

See  also  Meionite,  p.  74. 

A  scapolite  from  Galway,  Ontario  Co.,  Canada,  has  been  called  ohtabiolitb  by  C.  U. 
Sh^pard  (Am.  J.  Sc.,  III.,  xx.,  54,  1880).  It  occurs  in  prismatic  crystals  in  a  limestoQe; 
the  color  is  black  or  gray,  from  the  presence  of  admixed  imporitieBL    The  poxe  poftkns 
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are  truispftTent  and  colorlesB,  H.  =  7-7*5.  [The  Talae  of  an  amrozimate  analysis  given 
is  destroyed  by  the  impurity  of  the  material  analyzed;  thus  far  it  has  no  c^aim  to  be  con- 
sidered an  independent  species.] 

ScHBEUTE,  Min.,  p.  606;  App.  11.,  p.  SO.^OrywX^  IJntersulj9)achtha],  etc.,  Oroth^  Hin.- 
SammL  Strassburg,  p.  157,  1878. 

Absorption  bands  in  speotrom  (Ce,  La,  Di),  Cosaa,  Aocad.  Line.  Mem.,  III.,  ilL,  24,  81, 
1878. 

Occurrence  with  gold,  Charity  mine,  Warren's,  Idaho,  and  Gk>lden  Queen  mine,  Lake 
Co.,  Col ,  SiUiman,  Am.  J.  Sc.,  IIL,  xiii.,  451,  1877.  From  the  Victoria  Beef  mine, 
Adelong,  New  South  Wales,  Liveraidge,  Proc.  Hoy.  Soo.  N.  S.  W.,  Nov.  8, 1880. 

SGAOCHrrE.^App.  n.,  p.  60. 
ScHnuiXEm.— App.  11.,  p.  60. 

8chneeberp;lte.    A.  Brezina,  Verb.  GeoL  Reichs.,  1880,  818. 

Isometric ;  in  small  (0*6-1  mm. )  octahedrons.  Cleavage  dodecahedral  in  traces.  H.  =  6*5. 
G.  =  4*1  (Weidel).  Lustre  vitreous  to  adamantine.  Color  honey  yellow.  Transparent. 
Fracture  conchoioal.  Brittle.  Consists  princifially  (Weidel)  of  nme  and  antimony,  with 
a  little  iron,  and  traces  of  copper,  bismuth,  zinc,  macnaesia,  and  sulphuric  acid.  B.  B. 
infusible,  becomes  slightly  brown.  Insoluble  in  acids.  Found  by  Lhotsky,  at  Schneeberg, 
Tyrol,  near  the  union  of  anhydrite  (or  gypsum)  with  chalcopyrite  and  magnetite.  [Needs 
further  examination.    Perhaps  related  to  atopite,  p.  10.  j 

ScHORLoacms,  Min.,  p.  890. — ^Aocordinff  to  Knop,  does  not  occur  at  Oberschaffhausen,  in 
the  Kaiserstuhl  (Z.  Kryst.,  i.,  58,  1877);  out  the  mineral  which  has  received  that  name  is 
either  a  titaniferous  mehinite  or  pvroxene. 

Intimately  associated  with  meknite.  Magnet  Cove,  Ark.,  E9nig,  Proc.  Acad.  N.  Sa 
Phil.,  1876,  86. 

Bchmufifce.    J.  van  Schrdekinger,  Verb.  Geol.  Reichs.,  1875, 184. 

A  mineral  resin  occurring  in  small  masses  and  in  layers,  in  the  schistose  sandstone  (Cajv 
pathian  sandstone),  near  Wamma,  in  Bukowina.  H.  =  3-8.  (J.  =  1*0-1*12.  Color  hya- 
cinth to  blood  red.  Translucent,  fracture  semi-conchoidal  to  splintery.  Melting  point 
826%  when  decomposition  goes  on.  Partially  soluble  in  alcohol,  oenzol,  and  chloroform  ; 
completely  soluble  in  sulphuric  acid,  the  larger  portion  of  the  resin  separating  as  a  grayish- 
yellow  slimy  mass,  upon  dilution  with  water.    Analysts  by  Dietrich : 

C  H  0 

78-81  8*82  17*87. 

Formula:  CnHi.Oa,  requiring  :  C  78*88,  H  8*80,  0  17*78  =  100.  With  this  resin  oorre- 
spond  also  a  resin  from  Mizun  and  H5flein,  and  less  closely  others  from  the  neighborhood 
of  Lemberg.  Schr5ckinger  proposes  to  include  the  several  occurrences  under  the  name 
Sdhraufite,  after  Prof.  A.  Schrauf,  of  Vienna.  The  same  resin  occurs  in  the  Libanon, 
according  to  John  (Verb.  G.  Rdchs.,  1876,  265);  see  also  Brinwur,  Wfirtt  Nat.  Jahresb., 
xxxiv.,  81,  1878. 

ScHBBiBESSiTB.— Min.,  p.  61;  App.  n.,  p.  60. 

Schb5ckebinobbitb.— App.  II.,  p.  60. 

ScHWABTZEMBEEOiTB,  Min.,  p.  120.— Optically  uniaxial,  negative,  Bwdrcmd,  Bull  See 
Min.,  iv.,  87,  1881. 

ScoLBTTrE,  Min.,  p.  428;  App.  11.,  p.  50.— Orrst.,  Mdeeke  (J.  Min.,  1880,  ii.,  200;  1881, 
ii..  1)  distinguishes  between  the  monodinic  (loeland  and  Eandallah)  and  triclinic  (from  the 
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Sohattige  Wichel,  FeUinen  Alp,  ForQe,  and  Etalithal)  ysxieitks,  and  mabes  tbem  j 
phous  with  similar  yarieties  oi:  mesolite. 

Pyro-electrical  characters,  JBankel,  Wied.  Ann.,  ri.,  60,  1870. 

AnaL  (Bechi),  Casarzia,  Liguria,  Issel,  BolL  Com.  G«oL,  1879,  630.  Etzlithal,  SehmM, 
Ber.  Jenaisch.  Ges.  Med.  Nat.,  July  9,  1880.  Schattige  WicheL  Fellinen  Alp,  lAtde^t, 
J.  Min.,  1881,  ii.,  19. 

ScoBODiTB.  Min..  p.  674.— Orsritt  Beresofsk,  Ural,  t*.  KnJkacharof,  Min.  BaasL,  tL,903; 
1874.    Demoach,  Nassau,  v.  Laaauix,  J.  Min.,  1876,  029;  vom  Baihy  J.  Min.,  1876;,  804. 
Anal.,  Distr.  Lncma,  Peru,  Baimandi,  Min.  P^nm,  p.  228, 1878. 
Made  artificially,  B&wrgeois  and  Vemeuil,  BulL  Soc.  Min.,  ill,  S2, 1880. 
See  also  Strengtte  and  KeddinffiU. 

An  earthy  mineral,  formed  from  the  decomposition  of  arsenopyrite,  and  refetred  to 
scorodite,  has  been  called  jogtvaite  by  H.  v.  yirdenskidkL  Occurs  with  beryl  at  Adnn- 
Tschilon,  Nertsohinsk.    See  v.  Kakseharof,  Boll.  Acad.  St  Pet,  ziz.,  671, 1878. 

Sgolofsttb.— See  IUf%eriU,  p.  68. 

SsE&LCHiTB,  App.  II.,  p.  60.— See  Jl^nchelite,  p.  67. 

SsLLAiTB,  App.  I.,  p.  14. — ^The  corresponding  compound,  MgFt,  made  artificiaLly,  Coita. 
Accad.  Line.  Mem.,  IIL,  i.,  88,  1876,  or  Z.  Kirst,  £,  207,  1877. 

Corrections  of  angles  and  symbols  preyiousfy  given,  SMiver,  Att  Accad.  Torino,  zii^ 
69,  1876. 

Sklwtnite,  Min.,  p.  609;  App.  I.,  p.  19. — ^Aocordinj^  to  a  microscopic  examinatioti  by 
Z/lrich,  a  mixture,  consisting  of  a  felsite-like  base,  with  hydrous  chromic  oxide  and  oeea- 
sional  octahedrons  of  chromite.  Am.  J.  So.,  III.,  xi.,  2^,  1876. 

Semsejrite.  Krenner,  Ungar.  fteme,  1681,  867.  Biiefly  imnounoed  as  containing  sul- 
phur, antimony,  and  lead,  and  related  to  plagionite,  from  Wolfsberg,  in  the  Han.  Oe> 
curs  in  gray  crystals,  with  diaphorite,  sphalerite,  and  pyrite,  at  FelsClSnya. 

Senabmontite,  Min.,  p.  184.— According  to  McUlard  (Ann.  Min.,  YII.,  x.,  106, 1876\ 
pseudo-isometric,  the  crystals  being  made  up  of  48  triclinic  individuals.  The  same  sub- 
ject has  been  investigated  bv  A.  Groase-BoJUe  (Z.  Kryst.,  v.,  222,  1880);  he  concludes  that 
the  species  is  to  be  regarded  as  monoclinic,  and  the  crystals  made  up  of  12  individuab 
(including  those  parallel,  24),  t¥rinned  parallel  to  0  and  1 ;  he  however  suggests,  in  conclu- 
sion, that  the  optical  anoinalies  may  nave  another  explanation,  and  the  mineral  still  be 
included  in  the  isometric  system.  An  examination  of  artificial  crystals  of  arsenolite  led 
to  similar  results. 

Sepioutr,  Min.,  p.  466.— A  fibrous  variety  from  Utah,  analyzed  by  CTiester,  Am.  J.  Sc, 
m.,  xiii.,  296, 18i7. 

Skeicite,  Min.,  p.  487.— A  massive  muscovite,  as  shown  by  Laspeyru  ^.  Kryst,  iv., 
244),  who  explains  the'var^ng  results  of  earlier  investigators  hj  the  greater  or  less  impor 
rity  of  the  substance  examined.  He  regards  it  as  having  owed  its  origin  to  the  alteration 
of  feldspar.  On  the  sericite  from  the  Taunus,  see  Wichmanny  Verb.  Nat  Ver.  Boon, 
xxxiv.,  1,  1877. 

Serpentine,  Min.,  p.  464  ;  App.  II.,  p.  61.— Description  and  analyses  :  Pusnnsaari,  Pa- 
gern,  Schildt,  (Efv.  Fhisk.  Vet  Soc..  xvii.,  70,  1874-76.  ZUblitz,  Greifendorf,  Waldheun, 
Lemherg,  ZS.  G.  (Jes.,  xxvii..  681,  1875.  New  Jersey,  Berwerth,  Min.  Mitth.,  1875,  110. 
Vosges,  Weigand,  Min.  Mitth.,  1875,  188.  Northern  Norway,  PeUersen,  J.  Min.,  1876, 
613.  Nordmark,  Lundatrdm,  Geol.  F6r.  F6rh.,  iii.,  191,  1876.  LIngban,  Wennland  (7-6 
p.  c.  MnO),  PaijkuU,  (Jeol.  F5r.  F6rh.,  iii.,  861,  1877.  Verrayea,  Val  d'Aosta,  CVwa, 
Accad.  Line.  Mem.,  HI.,  ii.,  988, 1878.    Eeichenstein,  SUesia,  Hare,  Inaug.  Dias.  Breslao, 


Digitized  by 


Google 


▲FPKirDiz  m.  109 

1879  iZ.  KrjEi.,  iy.,  294).    Florida,  Maas.  (piorolite),  anaL  by  MelTille,  Wadworth,  Bost. 
8oc.  Nat  Hist.,  xx.,  m,  1879. 

Microscopic  examination,  metaxoite,  picroflnite,  Wiik,  (Efv.  Finsk.  Vet.  Soo.,  xyii,  8, 
1874-76. 

A  serpentinous  mineral  is  called  totaioite  by  Eeddh  (Trans.  Soo.  Edinburgh,  xxviiL, 
455,  497,  1878).  It  appears  as  a  pseudomorphous  substance  surrounding  malacolite,  in  a 
firanular  limestone;  resembles  danburite,  from  Danbury,  Ct.  Lustre  weak,  glimmering. 
.  Color  pale  fawn,  sometimes  blue-black.  Cleayage  distinct.  Fracture  conchoidal.  Soft. 
Often  surrounded  itself  by  yellow  sreen  or  dark  gray  serpentine.  Analyses:  1,  fawn-colored 
yariety;  2,  dark  blue  yanefy,  on  &e  suif^u^  oclue  yellow;  G.  =  2*84-2*898. 

810,     Alap.   Fe.0.     FeO     MnO      MsO       CaO    Na,0     KaO       H.0 

1.       87»       076       ....        106       0-28       44^       6*24       '.        10'64    =    10011. 

9.       8819       DIM       O-SD       8*96       045       46'67       8*27       0*48       Qr»       lOW    =     99*87. 

Locality  Totaig,  Boss-shire,  Scotland.  The  author  justly  does  not  regard  this  as  in  any 
Bense  a  mineral  species  [but  why  should  it  receiye  a  name  ?].  Its  memod  of  occurrence 
suggests  that  it  is  an  intermediate  product  between  the  pyroxene  and  the  final  serpentine ; 
but  the  -author  calls  attention  to  the  fact  that  it  oontains  more  magnesia  than  the  last- 
named  species. 

Seipierlte.    Des  ClaizeauXy  BoU.  Soc.  Min.,  iy.,  89, 1881;  Bertrcmd,  ib. 

Orthorhombic ;  in  minute  tabular  {O)  isrystals  elongated,  often  grouped  in  light  tufts,  and 
striated  in  the  direction  of  the  shorter  diagonal.  Obsenred  planes:  0,  /,  1,  also  l-t,  l-l, 
probable,  and  f-I,  Hf,  H,  8-1,  all  doubtful.  J  a  1=^"  42,  0  A  1  =  115"  82'.  Optic 
axial  plane  macrodiagonal,  bisectrix  negatiye.  2H  =  48*  85'-44^  20',  and  2E  r=  65"*  67'- 
67"  10;  red;  dispersion  p  >  v.  Color  greenish  bluish.  Transparent.  In  composition, 
aocordmg  to  Damour,  a  basic  sulphate  of  copper  and  zinc.  [Needs  further  exanrination 
on  the  chemical  side.]    From  Laurium,  Greece. 

Siderazot.    0.  SUmsM,  Po^g.  Ann.,  dylL,  165, 1876. 

A  product  of  yolcanic  eruption,  obseryed  at  Mt.  Elaia  after  the  eruption  of  Aug.,  1874, 
as  a  yery  thin  coating  on  laya.  Kon-crystalline.  Lustre  metallic,  resembling  steeL 
Slowly  attacked  by  acids.  An  analysis  eaye  :  Fe  90*86,  N  9*14  =  100,  which  corresponds 
to  FcftNa,  or  that  adopted  by  Fr&ny  for  ue  artificial  iron  nitride. 

SiDEBiTE,  Min.,  p.  688 ;  App.  n.,  p.  61.— AnaL,  San  Gioyanni,  Yal  d*Amo,  Italy, 
Gratiarola,  Boll.  Com.  Geol.,  1876,  8^.  Felsabanya,  anal,  by  Dietrich  (27-7-44*4  p.  c. 
MnCO,),  Kapnik  (898  MnCO«),  v.  Sehrdckinger,  Verb.  geol.  Eeichs.,  1877,  114.  Wew- 
buryport,  Mass.,  Miaa  E,  JET.  Swallow,  Proc.  Bost.  Soc.  Nat.  Hist.,  xyii.,  464,  1875. 
Earthy  yariety  (amorphous),  easily  soluble  in  cold  acids,  from  the  Schwelm  mine,  M'wok^ 
Z.  Berg. .Hdtt. -Sal. -Wesen,  xxyiii.,  189,  1880. 

Becent  formation  at  Bourbonne-l'Archambault,  Dcvubrie,  C.  B.,  Ixxx.,  1800,  1876. 

See  also  Ehodochroeitet  p.  108,  for  other  intermediate  compounds. 

Sideronatrlte.  Raimondi,  Min^raux  du  P^iou,  p.  212,  288, 1878.  Domeyko,  8d  ed. 
Min.  Chili,  p.  168, 1879. 

In  crystalline  masses.  H.  =  2*6.  G.  =  2*168.  Oolor  dark  yellow.  Streak  pale  yellow 
to  yellowish  white.    Analysu : 

SO.      Fe,0,    Na,0    H,0 
48*26     21-60     16*69    16*85,  earthy  matter  8*20,  NaCl  mechanically  mixed  1*06  =  100*06. 

Formula  Na3S04  +  JFetjSaOt  -H  6^.  Insoluble  in  water,  but  decomposed  on  heating, 
with  the  separation  of  iron  sesquioxiae.  Soluble  in  acids.  From  the  mine  San  Simon, 
Huantajaya,  proyince  of  Tarapaca,  Peru. 

Another  sulphate,  almost  identical  with  sideronatrlte,  has  been  called  uausrrK  by  A.  I^etu 
zel  (Min.  Petr.  MitdL,  IL,  138,  869,  1879).  Orthorhombic.  Pulyerulent,  earthy;  also  in 
lumps,  but  consisting  of  minute  prismatic  crystals  with  pinacoids,  and  also  /,  1, 1-^  and  0. 
Soft.    G.  =  2*22.    Color  lemon  to  orange  yellow.    Streak  ochre  yellow.    Transparent  in 
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miBTLte  ciTBtaLs.   Calonlated  formnlA:  Na4[Fe,lS40iT  +  8aq  =  SO.  43-78,  FeiO.  21-3S^  KftiO 
16*08,  HtO  19-26  =  100.    Analyses,  1,  2;  1,  after  dednotiiig  8  p.  c.  inaolnble: 


SO, 

Fe.0, 

Na,0 

H,0 

1. 

42-08 

21-28 

16-60 

16-80    =      W-66. 

2. 

41-64 

22-00 

17-24 

[19-12]  =    100-00. 

Insoluble  in  water,  easUy  soluble  in  HOL  Decomposed  in  boiling  water,  with  aepanitwtt 
of  Fe^Os.  Found  underlying  deposits  of  iron  vitriol  (melanterite)  on  the  Urns  platen, 
near  Sarakaja,  on  the  naphtha  island,  Tscheleken,  in  the  Gsspian  Sea.  [Both  of  t&  aboffB 
sulphates  are  near  the  uncertain  bartholomite  of  Cleve,  App.  II.,  p.  6.] 

SiderophyUito^^ee  under  Mica  Group,  p.  80. 

SiseBiTBGira,  App.  11.,  p.  61.»Fnll  description  lij  v.  Laeaulc^  J.  lOn.,  1876,  188L 

SUaonite.— See  OuanajuaiiU,  p.  68. 

SUberwianuithglaiub— See  Akukaite,  p.  8. 

SiLYKE,  Min.,  p.  9;  App.  11.,  p.  61.— Oryst..  twins,  wm  Baih,  Z.  Eryst,  vL,  12, 18S& 
Silver  ores  from  Orenburg,  v.  Beck.  J.  Min.,  1876, 162. 

8.  B.  Wight  describes  a  supposed  alloy  of  silver  and  copper  (Ag  68  to  76  p.  e.)  of  a  Udit 
brass  color,  and  G.  =  9*943,  9-880;  from  the  Detroit  and  Xake  Superior  Ck>pper  Co^  m%, 
Min.  J.,  zxz.,  168,  1880. 

Si]fLAiTE.~App.  IL,  p.  61  (44). 

SnfONYiTB.— App.  I.,  p.  14;  11.,  p.  61  (8). 

SipyUte.    J.  W.  MaUet,  Am.  J.  Sc,  III.,  xiv.,  897, 1877;  zzIim  62, 1881. 

Tetragonal;  m  octahedrons.  1  A  1  (pyr.)  100"*  46'  =  12r  (basal).  Cleavage  1,  dislJnet 
Usuidly  imperfectly  crystalline,  or  in  irregular  masses.  H.  =  6  nearly.  (3t,  =.  4-89. 
Lustre  resinous  and  pseudo-metalUc  Oolor  brownish  black  to  brownish  orange ;  in  splinten 
red  brown.  Streak  light  cinnamon  brown  to  rale  gray.  Translucent  Fracture  nnevai, 
and  small  conchoidal.    Brittle.    Analysis  by  W.  G.  Brown: 

ObtO.  W0%  SnO.  ZfOm  Eb,0,  Ce.0,  LfluO.  DLO.  UO  FfiO  BeO  MsO  CaO  Na,0  K.O  H,0 
48W      01?     00?      80?      9rm       rfc      TSJ      4-86|   8-47    «D4   0-fl8    0%5   ««    IH6    0«   «-» 

[MnO  tr.,  U,0  tr.,  F  tr.  =  V»4SL 

*  WlthTaaO»ab<mt8p.o.  t  With  T,0,  aboat  1  p.  c  tDi«Oa,tr.  ICetOft  tr. 

Taking  together  the  acid  oxides  of  columbium  (niobium),  tantalum,  tungsten,  tin,  and 

zixoonium  as  MaOs,  and  reducing  all  the  basio  elements  to  the  form  RO,  and  neglecting 
the  water,  the  ratio  RO  :MiOb  =  221 :  100  is  obtained,  which  oorreq)onds  to  the  framula: 
BtMaO«  +  4B«MiOt.  Mallet  prefers  to  include  the  water,  making  the  hydrogen  basic, 
and  deduces  on  this  supposition  the  formula :  BsMgOc  This  view,  as  he  shows,  is  siqh 
ported  by  the  fact  that  m  form  sipylite  is  verv  near  fergusonita 

B.  B.  decrepitates,  and  ^lows  bnlliantly,  becomes  pale  greenish  yellow  and  opaque;  in- 
fusible. In  the  closed  tube  rives  off  acid  water.  With  borax  in  0.  F.  gives  a  ydlow 
bead,  pale  on  cooling;  in  R  F.  assumes  a  greener  tint.  Boiled  in  strong  HCl partial^ 
dissolves,  the  solution  reacting  for  zirconium  with  turmeric  paper;  when  metalfic  tin  is 
added  and  the  solution  diluted,  a  sapphire  blue  color  is  obtained  (columbium).  Decomposed 
completely,  though  slowly,  in  boiling  concentrated  sulphuric  acid.  Occurs  sparingly,  im- 
bedded in,  or  more  commonly  adherent  to,  masses  of  aUanite  and  magnetite,  at  the  iMnth- 
west  slope  of  Little  Friar  Mountain,  Amherst  Co.,  Virginia.  Named  from  Sipylua,  one 
of  the  cnildren  of  Niobe,  in  allusion  to  the  names  niobium  and  tantalum. 

Ddafontaine  (C.  R.,  Ixixvii.,  988,  1878)  states  that  sipylite  contains  yttrium,  erbium  C^ 
small  quantities),  philippium  (see  samarskite),  and  also  the  ytterbium  of  Mazignac  (see 
gadoHnite). 
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Skuttkruditb,  Min.,  p.  71;  App.  n.,  p.  51.— ^AnaL,  Rcmsay,  J.  Ch.  Soc.,  1876, 158. 

Smaltite,  Min.,  p.  70;  App.  IL,  p.  61,^Bauer  (ZS.  G.  Ges.,  xxvii.,  245, 1875)  auestions 
the  conclusion  of  Groth  as  to  the  hemihedral  character  of  the  species,  while  the  latter 
gives  further  descriptions  (Min.-Samml.  Strassburg,  48,  1878)  of  hemihedral  forms. 

Found  in  Zapotlan,  Jalisco,  Mexico,  Navia,  Naturaleza,  iv.,  41,  1877. 

Disoussion  of  composition,  Bammelaberg^  Pogg.  Ann.,  clx.,  181,  1877. 

Smtthsonitb,  Min.,  p.  692 ;  App.  II.,  p.  62.— Zino  ore  deposits  at  Wieaioch,  Baden, 
Schmidt,  Heidelberg,  1881. 

Snabuuite.— See  AnlhophyHite,  p.  7. 

Soda  Nitbe  (Caliche),  Min.,  p.  592. — In  Sonth  America,  oocorrence,  exploitation,  etc., 
V.  L'Olivier,  Ann.  Ch.  Phys.,  V.,  vii.,  289,  1876,  Anal.,  Tarapaoa,  Peru,  Raimondi, 
Min.  P6roa,  p.  289  et  seq.,  1878.    MachaUie,  Chem.  News,  xxxi,  268, 1875. 

SoDALiTE,  Min.,  p.  880;  App.  IL,  p.  52.— Chyst.,  Is.  Laayen,  Langesondfiord,  Norway, 
Elein,  J.  Min.,  1879,  584. 

From  Ditr6,  Transylyania,  Kock,  Min.  Mitth.,  1877,  882  ;  J.  Min.,  Bell.-Bd.,  L,  149, 
1880.  From  Tiahuanaoo,  Bolivia,  optical  examination,  FmusMr,  Z.  Kryst.,  v.,  581* 
1881 ;  analysis,  Bamberger^  ib.,  p.  588. 

Sommamgaite.— See  Qersdof^JUe,  p.  51. 

Sonomaite^— See  Pickeringitey  p.  98. 

SPATmOPYBITB.— App.  II.,  p.  52. 

Sfhalebitb,  Min.,  p.  48.— Oryst,  Oroih,  Min.-Samml.  Strassbozg,  p.  28, 1878.  Sade^ 
heek,  ZS.  G.  Ges.,  xxx.,  578,  1878.    HomtefeuUU,  C.  R,  xdii.,  774, 1881. 

Effect  on  indices  of  refraction  of  change  of  temperature,  and  of  carving  of  surfaces  of 
prism,  Calderon,  Z.  Kryst.,  iv.,  504,  1880;  Vaigt,  ibid.,  v.,  118, 1880. 

*'Fas9rigo  blende,'*  in  part  wurtzite,  v.  iMaulx,  J.  Min.,  1876,  629.  Christophite,  St. 
Agnes,  Cornwall,  CoUin8,DiuL.  Ma^.,  iii.,  91,  1879. 

American  blendes  containing  indium,  CormoaU,  Am.  Chem.,  vii.,  889,  1877;  Norwegian 
do.,  Wleugd,  Nyt.  Mag.  Nat  Christ.,  xxiv.,  888,  1879.  Galliam  in  sphalerite,  from  the 
Pierrefitte  mine,  Vall6e  Argel^  Pyr^nto,  L.  de  BoMctudran,  C.  B.,  Ixxxi.,  493,  1875. 

Spharocobaltite.  Weitbach,  Jahrb.  Beig.-Htltt.,  1877.  In  small  spherical  masses. 
Crystalline  in  structure,  both  concentric  and  radiated.  Externally  velvet  black;  within 
rose  red.  Streak  peach-blossom  red.  H.  =  4  G.  =  4-02-4'18.  Formuhi :  CoCOt  =  CO, 
86-94,  CoO  68  06.    Analysis,  Winkler: 

CO,  CoO  Fe,0,  CaO  H,0 

84-65  58-86  8*41  1*80  1*22    =    99*94. 

Iron  hydrate  is  present  in  small  quantity,  as  an  impurity.  B.  B.  in  closed  tube  becomes 
black.  Attacked  slowly  by  cold  acids;  rapidly  with  eilervesoenoe  when  warmed.  Occurs 
with  roselite  at  Sohneeberg,  Saxony. 

Sphenb.— See  TikmiU,  p.  122. 

Spiautebitb.— See  WwrteiUy  p.  188. 

Spikel,  Min.,  p.  147;  App.  II.,  p.  62.-— Oryat.,  Albani  Mts.,  Italy,  8M3i/oer,  Z.  Kryst, 
i.  238.  1877.  Polysynthetic  twins,  StrHver,  Accad.  Line.  Trans.,  III.,  ii.,  109,  1878. 
Taschkent,  v.  Jeremejef,  Verb.  Min.  Ges.  St.  Pet,  II.,  xiii.,  426;  Z.  BLryst,  iv.,  642. 
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Determinations  of  spedflc  gmTity,  Church,  QeoL  Mag.,  EL,  ii.,  833, 1875. 
Made  artificially,  Meum&r,  C.  R.,  xc,  701, 1880.    AnaL,  Monte  dl  Tiiiolo,  near  CatsD- 
zaro,  Mauro,  Accad.  Line  Trans.,  III.,  iii.,  65, 1879. 
See  also  Gahnite. 

Spodiosite.    ff,  V,  Tiberg,  Geol.  FSr.  F5rh.,  i.,  84,  1873. 

Orthorhombio.  In  prismatic  crystals,  flattened  parallel  the  biaohypinaoaid,  with  the 
planes,  *-«,/,  1,  3-«.  /a  «=  183%  /A  i  =  96%  3-«  a1M  =  88*  top.  H.  =  5.  G.= 
3*94.  Lustre  dull  porcelain-like,  but  vitreous.  Color  ash  gray,  inclining  to  brown.  Stnaak 
white.    Fracture  uneven.    Brittle. 

Analysis  by  0.  H.  LundstrOm : 

P.O.       CaO  F         ABsOt     00,       CI      Fe,0,    AI.O,    MnO     MgO     H,0      Insol. 

8i*iU       «)-81        [4*71]*       Q-U       8*90       0*12       IM       111       0*56       9-87       8-70       1*25      =r     UML 
*  Incladiog  loss  [but  the  analyda  should  show  sn  excess}. 

Disregarding  the  calcium  carbonate,  the  mineral  consists  essentially  of  calciiim  phos- 
phate and  calcium  fluoride,  in  the  ratio  of  6  :4  or  5CaiPtO«  +  4CaFi;  but  the  anaiyas 
nardly  gives  a  definite  decision  as  to  the  true  composition. 

B.  B.  fuses  in  the  thinnest  t^linters  to  a  white  enamel;  does  not  decrepitate.  ScdnUe  in 
HGl  and  HNOs,  with  effervescence.  From  the  Krangrufva,  Wermland,  Swedeai.  Named 
from  dieodtoif  ash  gra/y.    [Perhaps  a  pseudomoiph  of  apatite,  after  some  other  minezaL] 

SpoDUXExra,  Mhi.,  p.  338.^Analy8es:  1,  Piwni,  0.  R.,  Ixxziv.,  1509, 1877;  2,  8,  DOUer, 
Min.  Petr.  Mitth.,  L,  634,  S36, 18fB ;  4,  5,  Julien,  Ann.  N.  Y.  Acad.  Sc.,  L,  833,  1879; 
6,  P^fiM,  Am.  J.  Sc.,  m.,  XX.,  369,  1880  ;  7,  J".  L,  Smith,  Am.  J.  Sc.,  m.,  xxi.,  138» 
1S81;  8,  Gen^  priv.  contrib.  The  spodumene  from  Pennikoja,  in  Somero,  Finland,  has 
been  analyzed  by  Cc^'tmder,  (Etv.  Ak.  Finsk.,  xvii.,  70,  1874r^. 

810,  A]«Ps  FeO  MnO  CaO  MgO  JAM  KtO  Ka,0  fan. 

1.  Braril,  G.  816  6880  «7%  1*05  012  0*46  ....  6-fe  \7..  OfflT ....  =  lOliML 

8.  Norwich  68  79  97*08  0*89  ....  0*18  0-81  7*04  018  1 10  ....  s  100-41. 

8.BraEU  68*84  27-66  116  ....  0^ ....  7-00  ....  0i» ....  =  lOCTtL 

4.  Ooshen,  G.  =8*10  6887  89-73  Fe,0,  117  004  Oil  8-08  6-80  145  0»  0*86  =  lOOIQy 

5.  Chesterfield, G.  =  8186^-801  61 '80  8848  Fe,0,  8"^  104  0*79  1  65  6-99  1*83  050  0>46  =  100-61 

6.  Branchvllle.G.  =8188            (i)  64-85  2r-80        Fe,Oa  0*80 7-68    tr.  080  0-24=   9M0L 

7.  Alexander  Co.,  N.  C.BlddenUe, 
G.  =  8-158-S-180  64*85  88-10        Fe,Os  0-85 7*05  ....  O'SO  0*15  =  100-4a 


&  Alexander  Co..  N.  C,  HUidmUe, 
G.  =  8*166 


6895    86*58  Cr,0, 018  1*11 6*88  0KJ7  1*54  =  lflD«. 


All  of  these  analyses  correspond  more  or  less  closelv  to  the  true  formula  (DOlter)  of  the 
species,  viz. :  LiaAUSi^Oit;  note  the  cliromium  found  oy  Genth  in  hiddenite  (anaL  8). 

The  variety  of  spodumene  from  Alexander  Co.,  N.  C.  (anaL  7, 8),  occurs  in  prifmatic  crys- 
tals from  i  inch  to  3  inches  in  length.  The  crystals  are  oftcoi  highly  modified,  shov- 
ing many  planes  not  before  observed  on  the  species;  they  are  often  twins;  the  forms  have 
been  described  by  E,  S.  DanOf  Am.  J.  Sc.,  III.,  xxii.,  179.  Perfectly  transparent^  and 
color  from  pale  vellowish  green  to  deep  emerald  green;  those  of  the  latter  color  are  highly 
valued  as  gems,  naving  a  peculiar  briltiancv,  as  compared  with  the  emerald,  in  consequence 
of  the  pleochroism;  the  largest  stone  cut  thus  far  weighs  nearly  2i  carats.  They  occur  in 
cavities  in  a  gnelssoid  rock,  with  emerald  (q.  v.^  quartz,  monadte,  rutile,  mica.  The  name 
hiddenite  was  given  by  Smith,  after  W.  E.  Hidden,  through  whom  tiiey  have  been  intro- 
duced  as  gems,  and  who  has  succeeded  in  finding  them  in  place  ;  those  first  found  (by  J. 
A.  D.  Stephenson)  were  of  a  pale  yellowish-green  color,  and  were  obtained  loose  in  iht 
overlying  soil. 

The  ALTBRATioN  OF  SPODUMKNB  at  Ooshen  and  Chesterfield,  Mass..  has  been  studied  by 
Julien,  Ann.  N.  T.  Acad.  Sc.,  L,  818,  1879  ;  that  of  the  Bnmchville  mineral  has  been 
investigated  by  G.  J,  Brush  and  H.  S.  Dana,  Am.  J.  Sc.,  III.,  xx.,  257, 1880  {or  Z.  Kxyst, 
v.,  192). 

According  to  Julien,  the  Chesterfield  crystals  are  often  of  immense  size,  reaching  a 
length  of  86  inches,  and  a  diameter  of  10  or  11  inches  (see  above  4,  6,  for  analvses  of 
unStered  material).  Julien  describes  pseudomorphs  after  spodumene  of  cymatolite,  of 
kiUinite,  of  muscovite,  of  albite,  of  quartz,  and  of  "  vein  granite."  The  substance  (see 
below)  called  cymatolite  by  Shepard,  has  a  fibrous  to  wavy  structure,  silky  lustre,  white 
odor;  H.  =  1*6-2;  G.  =  2-090-2*700.    The  cymatolite  ttom  Goshen  was  earlier  (Bng.  Min. 
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J.,  xxii.,  217)  called  aolaitb  by  the  same  author. 
2,  BaiTOS  Farm,  GK^ehen;  8,  Chesterfield  Hollow. 


Analyses :  1,  Manning  Farm,  Gk)sheu; 


SiO, 

1.  68-51 

2.  AglaiU  58-11 
8.  (i)  58-68 

*  With  nltrogenoas  organic  matter  0*44. 


A1,0, 

FeaO, 

MnO 

MgO 

CaO 

LiaO 

Na^O 

21-80 

0-85 

0-29 

1-44 

084 

019 

6-88 

24-88 

i-ee 

0-18 

0-75 

0-48 

009 

2-57 

22-28 

1-77 

0-16 

0-45 

0-93 

0-10 

0-08 

K,0 
6-68 
8-38 
4-48 


tl>o.0*48. 


H,0 

2-40»  =  99-88. 
8-01+  =  99-61. 
2-08t  =  ^-W. 
X  I>o.  nndet 


The  killinite  has  the  following  characters  :  H.  =  8*6;  G.  =  2-628-2*652.  Lustre  dull 
and  greasy  to  yitreous.  Color  groenish  gray  to  olire  green  and  greenish  black.  Analysis, 
Chesterfield  Hollow : 


SiO,     Al.O,    FeO  MnO   CoO  MgO   CaO  Li.O  Na,0  K.O 

H,0 

46*80    82-52    288    004    0*04    0*48    0*77    082    0^78    724 

7-66,  organic  matter  114 

[=  100-12. 

Brush  and  Dana  describe,  from  Branchville,  Ct.,  psendomorphs  after  spodumene,  of  a 
substance  called  fi  spodumene  (mixture  of  albite  and  eucryptite)  of  cymatolite  (mixture  of 
albite  and  muscovite),  of  albite,  of  microcline,  of  killinite,  of  **  vein  granite."  The  orig- 
inal crystals  of  spodumene  (now  mostly  altered)  were  of  great  size,  sometimes  4  feet  lon^, 
12  inches  wide,  and  2  to  4  inches  thick.  The  unaltered  spodumene  occurring  as  a  core  m 
many  lar^  crystals  is  transparent,  and  either  colorless  or  of  a  fine  ameth^ine  purple; 
for  anal3r8iB  see  6,  above. 

The  first  product  of  the  alteration,  resulting  from  the  exchange  of  Na  for  one-half  the 
Li,  is  a  substance  called  fi  spodumene.  It  is  compact,  apparently  homogeneous,  with  an 
indistinct  fibrous  to  columnar  structure.  H.  =  5*5-6.  G.  =  2-644r-2'6S.  Color  white, 
milky,  or  greenish  white.  Translucent.  Fusibility,  2*25.  Three  analyses  on  material 
from  different  crystals  gave  nearly  identical  results.  It  is  decomposed  by  HCl  into  two 
portions,  one  soluble  and  the  other  insoluble.  Analyses  by  Penfield :  1,  of  the  original 
material;  2,  the  soluble  portion  (82*10  p.  c.,  calculated  to  100);  8,  insoluble  portion  (67-56 
p.  c,  calculated  to  100) : 


1.  /?  spodumene  (\) 

2.  Soluble  part 
8.  Insoluble  part 


SiO, 
61-51 
4818 
68*18 


A1,0. 
26-56 
40-50 
20-07 


Li,0 

8*50 

10-90 


Na.0 
814 

11-75 


K,0 
0*15 
0-47 


ign. 

0-29  =  10015. 

....  =  100. 

....  =  100. 


The  whole  has  the  composition  (Li,Na)3AlsSi40i9,  or 
insoluble  part  is  albite  (NaaAlsSiede):  the  soluble 
portion  is  a  new  mineral  called  eucryptite  (eJ,  welly 
xpvnro^y  concealed),  and  has  the  composition  LijAl, 
SiaOs.  Examined  under  the  microscope  in  thin  sec- 
tions (1)  parallel  to  fibres,  the  irregular  interlacing 
fibres  of  eucryptite  are  seen  imbedded  in  albite;  (2) 
transverse  to  fibres,  the  eucryptite  forms  bands  with 
hexagonal  outline  (see  figure),  surrounded  by  albite, 
like  quartz  in  a  **  graphic  granite."  See  also  Eucryp- 
tiU.  p.  44. 

The  second  stige  in  the  alteration  is  cymatolUe  ;  it 
i*csults  from  /i  spodumene,  by  the  exchange  of  K  for 
the  remainin^Li,  that  is,  the  change  of  eucryptite  to 
muscovite.  The  evmatolite  has  a  fibrous  or  wavy 
structure.  G.  =  2-u9  *-2  699;  color  white  or  slightly 
pinkish.  Two  analyses  by  Penfield,  of  independent 
cimens,  gave  essentially  identical  results;  one  of 


LisAlaSiaOe  +  Na,AlaSieOi6.    The 


(i) 


SiO, 
60-55 
8 


A1,0, 
26-88 


MnO 
007 


Na,0 
8-12 


K,0 
8-84 


Ll,0 
0*17 


H,0 

1-66    =    100*28. 
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This  correeponds  to:  (Na,E,H)sAl,Si40,3,  or  (E,H)9Al,Si,08  +  Na^AlaSuOi*.  The 
microficopic  examination  shows  that  cymatolite  is  not,  as  previously  assumed,  a  simpb 
mineral,  but,  corresponding  to  the  formula,  a  rery  uniform  me- 
chanical mixture  of  mtiscovite  and  aJbiie.  In  some  sections  tbe 
transitions  from  p  spodumene  to  cymatolite,  t.  e. ,  from  eucrrp 
tite  to  muscovite,  are  clearly  seen.  In  other  cases  the  musooTite 
and  albite  have  each  segregated  together,  so  that  they  are  dis- 
tinct. For  example,  in  the  figure,  a  =  unaltered  spodumene, 
p  =P  spodumene,  e  =  cymatolite,  ^  =  mica,  a  =  albitc. 

As  further  steps  in  the  alteration  there  result :  albite,  oft€ii 
fibrous,  like  fi  spodumene,  also  muscovite,  and  pjanular  micro- 
cline.  Still  agam  pseudomorphs  occur  of  killimte.  This  often 
retains  the  structure  of  the  spodumene.  The  color  is  light  bloisb 
green,  to  oil  green  and  dark  grass  green.  Analyses:  1,  Penfield, 
of  variety  showing  prismatic  structure ;  3,  Dewey,  of  compact 
variety. 


1. 


SiO, 

A1,0, 

FeaO, 

PeO 

MnO 

CaO 

K,0 

Ka^O 

Li,0 

H,0 

48-98 

84-72 

0-54 

0-88 

0-64 

•   • . 

9-64 

0-85 

•  <  •  • 

5-04  =  100-19. 

68-47 

82-86 

0-79 

0-42 

0-72 

0-17 

7-68 

0-44 

0-04 

4-07  =  10016. 

The  examination  of  thin  sections  under  the  microscope  showed  a  slij?ht  want  of  homo- 
geneity, and  also  revealed  a  very  &ie  eMsaly  micaceous  structure ;  the  kulinite  is  doubtles 
to  be  regarded  as  an  impure  compact  muscovite,  like  most  other  members  of  the  pinite 
group. 

The  following  scheme  explains  the  above  changes  of  the  spodumene,  supposing  an  ex- 
diange  of  the  ukali  metal: 


2[LisAlaSi40i,]  =  [LiaAlaSiaOs  +  Na,Al,Si«Oi«]  ft  spodumene. 
Spodumene  Euoryptite  Albite 

=  [(K,H),Al,Si,0«  +  Na,AUSi«0,.]  cymatolite. 
Muscovite  Albite 

—  nr  ttn  Ai  <5i  o    a.    i  Na^AlaSieOie  albite, 

-  (K,M),Alabi,U«  +    j  ^^  K,Al,SieO,«  micTOcline. 

Muscovite 
(or  killinite.) 

For  further  explanations  reference  must  be  made  to  the  original  papers. 

Stannitb.— Min.,  p.  68  ;  App.  II.,  p.  62. 


.— Oryit^  t;.  Kokseharofj  Min.  RuasL,  viL, 
J.  Sc.,  in.,  xi.,  884, 


Stauholite,  Min.,  p.  888 ;  App.  n.,  p. 
159,  1875;  viu.,  110,  1881. 

New  twins  and  drillings,  Fannin  Co.,  Gkt.,  E.  8.  Dana,  Am. 
1875. 

A  related  mineral  is  called  xanthoijte  by  HeddU  (Min.  Mag.,  iii.,  69,  1879).  In 
rough  nodular  crystels  (monoclinic  ?),  imbedded  in  biotite.  Cleavage  in  one  direction  dis- 
tinct. H.  =  6*7.  Lustre  vitreous  to  pearly.  Color  yellowish  brown.  Fracture  conchoidaL 
Analysis : 


SiO, 

(t)    27-12 


AlaO,      Fe,0,      FeO 
45-91        8-64       6-91 


MnO 
0-63 


CaO 
8-67 


MgO 
4-41 


H,0 
2-88 


0-09  =    10016. 


The  material  analyzed  was  not  freiiB  from  biotite.  The  larger  crystals  often  contam 
small  imbedded  crystels,  with  one  perfect  cleavage,  and  of  a  dawc  ^re^  color,  which,  it  is 
thought,  may  perhaps  be  the  same  mineral.  Found  with  woUastomte,  garnet,  and  lircoD, 
near  Milltown,  Loch  Ness,  Scotland. 

[The  composition  of  the  mineral,  as  remarked  by  Heddle,  is  essentially  that  of  stanio- 
lite,  and  as  the  want  of  perfect  homogeneity  in  the  material  aaalyzed  is  admitted,  and  tf 
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staurolitd  is  a  species  which  is  oonspicuoos  for  ito  inclosing  imparities,  no  good  reason  can 
be  given  for  separating  this  mineral  from  it.    It  does  not  deserve  a  name.] 

Steatargimte.  E.  R  Schmid,  Ber.  Med.-Nat.  Ges.  Jena,  July  0,  1880.  A  doubtful 
substance,  filling,  with  ouartz  and  ferrite,  the  small  amygdaloidal  cavities  in  the  porphy- 
ritic  rocks  of  the  H511eKopf,  at  Eammerberg,  and  of  the  Tragberg,  at  Langewiesen,  near 
Ilmenau.  Massive,  earthy.  H.  =  1-26.  G.  =2-29-2-46.  Color  white  to  liffht  green. 
Feel  greasy.  B.  B.  fuses  to  a  greenish  eray  black  specked  ename] ;  yields  mu^  wiSer  in 
the  tube,  becoming  black,  and  givinj?  a  oituminous  odor.  Analyses  :  1,  green,  HoUekopf 
[insol.  6  p.  c);  2,  green,  Tragberg;  8,  white,  HOUekopf  (insoL  about  2  p.  c.) : 

SiOi  FeiiOa  AltOt  FeO  MgO  CaO  H,0 

1.  G.  =  2-287    87-20  25-56  809  8-78  1556  0-98  8*70*  =  99-36. 

2.  G.  =  2-465    82-77  17-78  11 12  12-51  14-19  091  9-77+  =  9900. 
8.  G.  =2-807    88-67  2472  1069  096  12*95  186  9-65i  =  9899. 

« In  Tacao,  at  ordinary  tempeiatore  1-91 ;  at  lOOP  8*90.        t  Do.  4*6&,  2*68.        t  Bo.  0*70, 7-87. 

[The  author  justly  remarks  that  the  material  analyzed  was  not  homogeneous.  This  is 
not  a  mineral  speciea    Compare  delessite,  hullite  (this  App.,  p.  60),  etc.] 

Steeleite.— See  Mordenite,  p.  88. 

Stbphaottb,  Min.,  p.  106 ;  App.  11.,  p.  58.— Czyst.,  Preiberff,  Saxony,  Oroth^  Min.- 
Samml.  Strassburg,  p.  69,  1878.    trzibram,  Vrb€ty  Z.  Kiyst.,  v.,  418,  1881. 
AnaL,  Pradbram,  Kolar,  Z.  Kiyst.,  v.,  435,  1881. 

Stescobite,  Min.,  p.  551.— AnaL,  Guanape  Jsiands,  JSaimondi,  Min.  P^u,p.  28,  1878. 

Stebungitb.— App.  n.,  p.  58  (15). 

Stebnbebgite,  Min.,  p.  54 — ^Recent  analyses  of  minerals  identical  with  or  closely  related 
to  stembergite:  1,  Joachimsthal,  Rammelsberg,  Min.  Chem.  2d  ed.,  p.  66,  1875;  2,  Andre- 
asberg,  Streng,  J.  Min.,  1878,  794;  8,  Joachimsthal,  Janovsky,  Z.  Kryst.,  iii..  187,  1878; 

4,  Freiberg  (argyropyrite  of  Weisbach,   see  below),  Winkler,  Jahrb.  Berg.-Htltt.,  1878; 

5,  6,  Joachimsthal  (frieseite  of  Vrba,  see  below),  Preis,  Z.  Kryst.,  iii.,  187,  1878. 


S 

Ag 

Fe 

1. 

29-10 

85-27 

85-97    =    100-84. 

2. 

80-71 

82-89 

85-89,  Cu  0-19  =  99-74 

8. 

83-14 

80-08 

84-67,  SiO,  1-32  =  99-16. 

4. 

Frieseite 

82-81 

29-75 

86-28  =  98-84 

5. 

880 

29-1 

87-4    =99*5. 

6. 

Frieseite 

88-9 

27-6 

87-8    =98-a 

To  the  above  analyses,  which  show  a  continual  increase  in  sulphur  and  iron,  and  a  oorre- 
jponding  decrease  in  silver,  Vrba  (Z.  Kryst.,  iiL,  186)  adds  the  argentopurite  of  v.  Walters- 
kiausen,  which  gave  him  S84-2,  Ag26-5,  Fe  89-8  ;  Schrauf  (Ber.  AL  Wien,  Ixiv.,  192, 
L871)  has  shown  that  this  is  not  a  pseudomorph  (Min.,  p.  39),  but  an  independent  species 
G.  =  5*53)  isomorphous  with  sternoergite.  According  to  Streng  (J.  Min.,  1878,  785),  who 
lescribes  crystals  of  **Silberkies"  from  Andreasberg  (anal.  2  above),  the  composition  of  the 
ibove  series  of  minerals  may  be  expressed  by  the  general  formula  Ag^S  +  y^FenSn  + 1,  of 
nrhich  the  first  member  is  acanthite,  and  tne  second  p3rrrhotite ;  on  the  ground  of  this 
relation  he  is  led  to  suggest  that  the  latter  mineral  may  be  only  pscudo-hezagonal  (ortho- 
rhombic),  and  then  it  would  be  isomorphons  with  acanthite.  vrba  regards  this  sugges- 
aon  as  not  improbable. 

Weisbach's  argyropyrite  (anal.  4,  above)  occurs  at  the  HimmelfQrst  mine,  at  Freiberg,  in 
small  crystals,  orthornombic  but  pseudo-hexagonal,  through  twinning.  Cleavage  basal, 
perfect.  H.  =  2.  G.  —  4206.  Color  on  fresh  fracture  yellow  bronze.  Not  brittle, 
w  eisbach  also  found  smaller  crystals  of  similar  form  a&d  color  at  Marienberg.  EL  =  4 
G.  =  4-06-4-12.    BritUe. 
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Vrba's  frieseite  (anal.  5,  6,  above)  is  from  Joachimsthal,  Bohemia.  In  small,  thick,  tahi 
lar,  and  rectangular  crystals;  orthorhombic,  and  very  near  stembeigite  in  angle,  also  suli 
larly  twinned  parallel  /(7  a  /  =  118''  20'j.  Cleavage  basal,  perfect.  In  thin  lamiry, 
flexible.  Color  pinchbeok  brown  to  blackish  brown.  In  very  thin  plates  daik  greeniss 
^ray,  translucent.  H.  about  2.  G.  =  4*217.  Associated  with  dolomite,  smaltite,  pjmix}' 
ite,  proustite,  rittingerite.    Z.  Kryst,  ii.,  158,  1878;  ill,  186, 1878;  v.,  426,  1881. 


§S 


Stelefeldtitb. — ^Min.,  p.  188;  App.  II.,  p.  58. 

SUbiuate.    E.  Qoldmith,  Proo.  Acad.  Nat  Sc  Philad,,  1878,  154. 

An  alteration  product  of  stibnite,  from  Victoria,  Austndia.  Massive,  poioos.  Gokc 
reddish  yellow,  of  powder  pale  yellow.  Lustre  dull.  H.  =5.  G.  =  8-67.  Analysb  bf 
W.  H.  Douffherty  (l.o.) :  Sb,0»  81-21,  H,0  4'46,  gangue  13*55.  After  deducdon  of  the 
impurities :  Sb,0»  94*79,  HaO  5*21  =  100,  which  corresponds  to  the  formula  Sb^Os  +  H3O 
[So  obviously  impure  a  material  cannot  rank  as  a  species.  It  is  near  stibioonite,  but,  ac- 
cording to  Goldsmith,  contains  only  SbsOa.] 

SnBicoinTB,  Min.,  p.  188.— Anal,  (by  Santos)  of  a  related  mineral  from  Sevier  Ca,  Ar- 
kansas, Mallei,  Chem.  News,  xxxvi.,  167,  1877.  Borneo,  Fremel,  Min.  Mitth.,  1877,  29S. 
Chayramonte,  Cajamarca,  Peru,  Baimandi,  Min.  P^rou.  p.  196,  1878. 

In  extensive  deposits  in  Sonora,  Mexico,  B,  T.  Cox,  Am.  J.  So.,  III.,  xx.,  421,  1880l 

Stibiofeebitb. — ^App.  II.,  p.  58. 

SnsionuAEOEinTrE,  SriBioHEXASGEinTiTB. — App.  I.,  p.  15. 

Stibntte,  Min.,  p.  29  ;  App.  n.,  p.  58.— Oryst,  Amsberg,  Westphalia,  SeluimamH,  J. 
Min.,  1880,  i.,  186. 

Anal.,  Sevier  Co.,  Ark.,  Dunnington,  Amer.  Assoc.,  1877,  188.  Several  analyses,  C.  K 
Wait,  with  description  of  occurrence  in  Arkansas,  Trans.  Amer.  Inst  Min.  &ig.,  viiL, 
48  et  seq.,  1880. 

Stilbite,  Min.,  p.  442;  App.  U.,  p.  TiS.— Monoclinic,  according  to  v.  Zxisqutx  (Z.  Kry^L* 
ii.,  576,  1878),  and  Isomorphous  with  harmotome  and  stilbite.  On  its  chemical  relations  to 
these  species,  Fresenius,  ib,  ill.,  42,  1878. 

Anal  (sphierostilbite),  Annapolis  Co.,  Nova  Scotia,  ZToto,  Phil.  Mag.,  V.,  i ,  131,  1878. 
Farog,  HeddU,  Min.  M^.,  i.,  91,  1877.  San  Piero,  Blba,  Orattcuvla  and  Sanwni,  Att 
Ace.  Tosc.,  iv.,  178,  1879  ;  Sanaoni,  ib.,  p.  812.  Miage  Glacier,  Mt  Blanc,  Coaaa,  Ace 
Line.  Trans.,  III.,  v.,  86, 1881. 

See  also  Foreaite,  p.  47. 

SniiPNOicxLANE,  Min.,  p.  460.— Microeoop.  exam.,  Fidcher,  Z.  Kryst .  iv.,  868, 188a 
STiBLmGiTE.— App.  II.,  p.  58  (49). 

StrenRite.  A,  Nxea,  J.  Min.,  1877,  8  ;  6^.  ^.  Ktinig,  Pioo.  Acad.  Nat  Sc  Rulad.. 
1877,  277. 

Orthorhombic.  Observed  planes,  H»  ^2,  1.  Axes,  e  (vert)  :X :  tf  =  1-1224  : 1-1855 :1. 
t-3  A  t-2  =  118"  51',  t-«  A  1  =  129°  11',  1  A  1  =  101"  88'  and  115"  86'  (terminal)  =  111' 
80'  (basal).  Cleavage  i-4,  imperfect.  Crystals  rare;  in  habit  and  angle  near  scorodite. 
Generally  in  spherical  and  botryoidal  forms,  aggn^egates  with  radiated  fibrous  structure,  and 
drusy  surface.  H.  =  8-4.  G.  =2-87.  Lustre  vitreous,  brilliant  Color  peach-bkisBom 
red,  carmine  red,  and  various  other  shades;  sometimes  nearlr  colorless.  Streak  yellowi^ 
white.  Translucent  to  transparent  Analyses :  1,  Nies,  after  deducting  0*15  msoL ;  2, 
KOnig. 

PtO»  Fe,Ot  HtO 

1.  EleonoreMine         87*42  4818  19*40    =    100. 

?^   Rockbridge  Co.        8980  43*80  19-87    =    101-47. 
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Pornmla  jTe,JP,0.  +  Aaq,  which  requires :  P,06  87-97,  Fe«Os  43-78,  H,0  19-25  =  100. 
The  mineral  is  isomorphous  with  soorodite,  and  closelj^  related  in  composition  to  barran- 
dite.  In  form  also  near  reddingite.  B.  B.  fuses  readily  to  a  black  shining  bead,  coloring 
the  flame  bluish  green.  Iron  reaction  with  borax.  Dissolves  easily  in  warm  HCl ;  in  HNOs 
insoluble. 

Occurs  with  caooxenite,  at  the  Eleonore  iron  mine,  near  Giessen;  also  in  colorless  cr^- 
tals  with  eleonorite,  at  the  Bothl&uf chen  mine,  near  Waldg^rmes,  in  the  same  region*  In 
distinct  crystals,  pink  to  red,  in  cavities  in  dufrenite,  from  Rockbridge  Co.,  Va. ;  the  crys- 
tals are  diserent  in  habit  from  tnose  described  by  Nies,  and  allow  of  only  approximate 
measurements.    Named  after  Prof.  A.  Streng;  of  Giessen. 

Stbigovitb.— App.  II.,  p.  58. 

Stbometeiutb.— Min.,  p.  54;  App.  11.,  p.  54 

STBoiniANTTE,  Mlu.,  p.  699;  App.  11.,  p.  54.— Chyst.  description,  new  forms,  twins  like 
aragonite,  Hamm,  Westphalia,  Lcutpeyres,  Verb.  Nat.  Yer.  Bonn,  xxxiii.,  808,  1876.  Mif- 
flin Co.,  Penn.,  H,  C,  Lewis,  Proc.  Ac.  Nat  Sc.  Phil.,  1876,  11. 

Struvitb,  Min.,  p.  551;  App.  II.,  p.  54.— Oryst.,  Sadebeek,  Min.  Mitth.,  1877,  118,  221; 
vomJSath,  Ber.  nied.  Gres.  Bonn^-J.^n.  7,  1878;  aaaL  by  Mae  Ivor,  ib.,  Jan.  13,  1879. 

Stfltzlte.    Sehrauf,  Z.  Kryst.,  ii.,  245,  1878. 

Monoclinic,  with  pseudo-hexagonal  symmetry  (clino-hexagonal).  Crystals  hiehly  modi- 
fied, 89  occurring  planes;  vertically  striated  in  prismatic  zone.  Isomorphous  wfih  dyscra- 
site  and  chalcocite,  and  in  form  near  jordanite.  Lustre  metallic.  Color  lead  gray,  with 
reddish  tin^.    Streak  blackish  lead  gray.    Fracture  uneven  to  subconchoidal. 

Composition  uncertain,  perhaps  As4Te,  requiring  Te  22-5,  Ag  77-5  =  100.  The  silver 
percentage  determined  approxmiately  with  the  blowpipe  =  72  p.  c.  (1),  =  77  p.  c.  (2). 
Easily  fusible  to  a  dark  bead,  from  which  a  silver  globule  is  obtamed  by  reduction  with 
soda. 

Identified  on  a  single  specimen  in  the  collection  of  the  Vienna  University;  locality 
probably  Nagvag,  Transylvania.  Associated  with  gold  and  hessite  on  quartz.  Named 
after  StQtz,  who,  in  1808,  described  a  tellurium  mineral  from  Nagyag,  which  was  prob- 
ably identical  with  this,  and  called  it  tellursilberblende. 

Sttpticitb.— See  Ftbroferriie,  p.  47. 

Subdeleuite.— See  Ddesnie,  p.  86. 

Sulfuzloin.— See  Melanophlogiief  p.  74. 

Bulfatallophane.— See  AUophane,  p.  8. 

SuLPHATiTE.~Min.,  p.  614;  App.  II.,  p.  54 

SuLPHUE,  Min.,  p.  20  ;  App.  n.,  p.  54.— Oryst,  v,  Koksdharof,  Mm.Ru88L,  vi.,  868, 
1874.  vom  Bath,  ^ogg.  Ann.,  civ.,  41,  1875.  SicUy,  «.  Zepharovich,  Lotos,  1876  (J.  Min., 
1876,  561);  Oroth,  Mm.-SammL  Strassborg,  p.  8,  262, 1878;  Fletcher,  PhiL  Mag.,  V.,  ix., 
186,  1880. 

SusAKNTTB,  Mlu ,  p.  626;  App.  II.,  p.  54.— See  LeadhiUite,  p.  67. 

Stlvanite,  Min.,  p.  81;  App.  II.,  p.  54. — Oryst  discuflsion  of  the  system  (monoclinic), 
Sehrauf,  Z  Krvst.,  ii.,  211,  1878. 

Anal.,  Grand  View  mine,  Colorado,  F.  W,  Clarke,  Am.  J.  Sc..  HI.,  xiv.,  286,  18Tr. 
Smuggler  mine.  Col ,  Jennings,  Trans.  Am.  Inst.  Min.  Eng.,  vL,  507,  1877. 

Stlvitib,  Min.,  p.  ril ;  App.  II.,  p.  54.— Vesuvius,  Seaeehi,  Att.  Accad.  Napoli,  vi., 
1878  (Contrib.  Min.,  II ,  23).  A  salt  from  Vesnvius,  yielded  W.  Smith,  KCi  67-18,  NaCi 
31  01,  K,S04 1-86  =  100,  Ch.  News,  xxxvi.,57,  1877. 


Digitized  by  VjOOQIC 


118  IFFBNDIZ  nL 

Sthqxnitb.— App,  n.,  p.  54. 

Snboite.  A.  Koeh,  Min.  Petr.  Mitth.,  i,  79,  850,  1878;  vm  Latcwlg,  Z.  Ktyst.,  i&, 
288,  1870;  Qannardy  BuU.  Soc.  Min.,  ii,  150,  184,  1879. 

Triclinic;  in  minute  (1  mm.  lon^,  -5  broad)  thm  tabular  (i-t)  prismatic  crygtals,  temd- 
nated  at  one  extremity  and  verticaLy  striated  ;  also  acicular.  J /\1'  =  87"*  15',  i^  aI  = 
133°  84'.  H.  =  6-7.  G.  =8*605.  Lustre  vitreous;  on  some  planes  tendin^^  to  metallk 
and  pearly.  Color  hair  brown;  in  thinnest  translucent  crystals  brownish  zed,  hyaciiith 
red.    Streak  tending  to  copper  red.    Translucent  to  opaque.    Analysis  : 

SiO,        Fe,0,(Al«Oa  tr.)  CaCXMgOtr.)    Na,0  ign. 

52-85  44-70  8l5  tr.  040    =     10067. 

The  calculated  formula  is  Cat[Fe«liiSia»Oio6»  or  BSiOa ;  but  v.  Lasanlx  renuute  ihal  tht 
iron  is  probably  mostly  present  as  FeO.  B.  B.  fuses  with  difficulty;  with  borax  an  iron 
bead.  Fartially  decomposed  by  HGL  Belated  in  composition  to  babingtonite,  and  in  iotBi 
to  the  pyroxene  group;  most  closely  to  rhodonite. 

Occurs  with  pseudobrookite  (q.  y.)  and  tridymite,  in  cavities  in  the  andesite  of  the  Aran- 
yer  Berg,  Tran^lvania.  Also  on  Mte.  Cfdvario  (Etna),  near  Biancaville,  SicUj;  a2» 
Kiveau -Grand,  Monte  Dore.    Named  after  Prof.  J.  Sbsabd,  of  Budapest 

Szmikite.     T.  von  8chr6cking»r,  Verb.  Geol.  Beichs.,  1877,  115. 

Amorphous,  stalactitic,  with  botryoidal  surface.  H.  =  1*5.  G.  =  8  16.  Color  wfaititfi, 
oa  the  fracture  radish  white  to  rose  red.  Fracture  earthy,  splintery.  Analyses:  1. 
Schiauf ;  2,  Dietrich,  gave : 


SO. 

MnO 

H.0 

1. 

47*48 

41-78 

10-92    =    10018. 

2. 

4711 

41-61 

11-19    =      99-91. 

These  correspond  to  the  formula :  MnS04  +  H.O,  requiring:  SO.  47*48,  MnO  43*01,  H|0 
10*66  =  100.  JBzposed  to  damp  air  in  small  fragments  becomes  deeper  red,  and  increases 
slightly  in  weight.  From  FelsObonya,  Transylvania.  Named  after  Mr.  Szmik,  Cbon- 
seUor  of  Mines. 

Tachtlvte,  Min.,  p.  245.'Occurrence  of  a  simibir  mineral  in  the  basalt  of  Boyal;,  Piiy> 
de-Ddme,  Oonnard,  BulL  Soc.  Min.,  iii.,  211,  1880. 

Talc.— Min.,  p.  451;  App.  n.,  p.  54. 

Taloositx.— App.  I.,  p.  15. 

Tammite.— App.  n.,  p.  55. 

Tantalitb,  Mm.,  p.  514;  App.  U.,  p.  65.— From  North  Carolina,  Klinig,  Proc  Ac.  Nat 
Sc.  Phil..  1876,  39.  Coosa  Co.,  Ala.,  J.  L,  Smith,  Am.  J.  Sc.,  III.,  xiv.,  828,  1877.  Yan- 
cey Co.,  N.  C  ,  analysis,  Camstock  (Am.  J.  Sc.,  III.,  xix..  181, 1880):  (f)Ta«0,  59-92,  CbtO» 
28-68,  FeO  12-86,  MnO  8-06,  MgO  0-84  =  99-81.    Massive.    G.  =  6*88. 

See  also  Columbite,  p.  29. 

A  manganesian  variety  is  called  makgaktaittalitb  by  A.  JSL  NordenskUM  (GeoL  F5r. 
F5rh.,  iii.,  284,  1877).  In  orthorhombic(?)  crystals.  Cleavage  in  one  direction  distinct, 
in  two  others  less  so;  the  last  make  with  each  other  and  with  the  first-named  nearly  li^t 
angles.  H.  =  5*5-6.  G.  =  6*8.  Lustre  vitreous.  Color  reddish  to  blackish  brown;  or 
transmitted  light  a  fine  red. 

Composition  given  by  the  (approximate)  analysis :  Ta,0«(Cb,05)  85*5,  MnO  9-5,  FeO  3HJ. 
CaO  1*2  =  99*8.  Fo^muh^  (Mn,Ca,Fe)Ta  0,,  which  requires :  Ta«05  86*48,  MnO  9-01,  FeO 
8*42,  CaO  114  =  100.  B.  B.  unaltered:  gives  a  clear  bead  with  salt  of  phosphorus;  with 
soda  a  mantranese  reaction.  Occurs  with  tourmaline,  petalite,  lepidolite,  microlite,  at  UtS, 
Sweden.    [The  specific  gravity  leaves  litUe  doubt  that  the  mineral  contains  oomoderahto 
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columbio  acid  (say  80  p.  o,\  and  is  to  be  considered  as  a  mere  yariety  of  tantalite  or  colum- 
bite.     Compare  the  manganese  colnmbite  of  Branchvilie,  p.  89.] 

Tapalpite. — ^App.  II.,  p.  55. 

TAnoLrrs.— Min.,  p.  518;  App.  11.,  p.  55. 

Tarapacalte.  Raimondi^  Mineraox  du  P^rou,  p.  274,  1878.  Oocnrs  in  minnte  fragments 
of  a  bruliant  yellow  color,  in  the  midst  of  soda  nitre  (caliche).  Essentially  a  potassium 
chromate,  but  mixed  with  a  little  sodinm  chloride,  sodinm  nitrate,  and  sodium  and  potas- 
sium sulphates.  From  the  province  of  Tarapaca,  Peru  ;  also  (Domevko,  Min.  Chili,  8d 
ed.,  447)  in  the  natural  salt  deposits  of  the  desert  of  Atacama,  Chili.  [Keeds  further 
examination.] 

Taznite.    Domeyko,  (X  B  ,  Ixxxy.,  977, 1877;  Min.  Chili,  8d  ed.,  p.  298,  1879. 

Amorphous,  moreor  less  fibrous  in  structure.  Earthy.  Color  yellow.  Soluble  in  hydro- 
chloric acid.  Kegarded  as  an  arsenio-antimonate  of  bismuth,  analogous  to  bindheimite, 
and  believed  to  nave  been  derived  from  the  alteration  of  some  sulpharsenite  or  anti- 
monate  of  bismuth.  Very  impure,  from  the  admixture  of  varying  (juantities  of  bismuth 
ochre.  An  analysis  gave  :  BiaOa  (sol.  in  HNOa)  42*00,  BiaOa  (umted  with  Sb  and  As) 
29-50,  Sb,06  5'29,  As^O*  12-20,  FcO,  700,  H,0  4*90,  insoL  100  =  101-89.  A  second 
analysis  gave :  Bi,0,  51-85,  Sb,05 1117,  As^Ob  16  54,  Fe,0,  8'70.  H,0  454,  insol.  (sili- 
cates) 12*50  =  98 '80.  Obtained  with  other  bismuth  minerals  from  the  mines  of  Tazna  and 
of  Choroloque,  in  Bolivia.    [A  heterogeneous  substance.] 

Telaspyxine.  C,  U,  Shepardj  Contrib.  Min.,  1877.  Pyrite  containing  tellurium,  from 
Sunshine  Camp,  Colorado. 

Telluritb,  Min.,  p.  188. — In  cracks  in  native  tellurium,  at  the  Keystone,  Smuggler 
mines,  and  as  an  incrustation  at  the  John  Jay  mine,  Colorado.  In  minute  prismatic  crjrs- 
tals.  Cleavable  in  one  direction.  Tellow  to  white.  Composition,  TcOs.  OerUh,  Am.  PmL 
Soo.  Philad.,  xvii.,  118,  1877. 

TBLLUBnjM,  Min.,  p.  19  ;  App.  11.,  p.  55.— Prom  various  mines  in  Bowlder  County, 
Colorado,  Oenthy  Am.  Phil.  Soc.  Philad.,  xvrl.,  118,  1877. 

Genth  describes  a  peculiar  variety  from  the  Mountain  Lion  mine,  which  Berdell  has 
called  LiONFTE.  It  occurs  in  thin  plates.  H.  =  8.  G.  =  4*005.  Color  dark  gray.  Appar- 
ently homogeneous  in  appearance,  but  in  fact  containing  86  p.  c.  SiOa  and  6  p.c.  AigOs 
(Fe,Oa). 

Tennaxtftb,  Min.,  p.  104. — AnaL,  Wilhelmine  mine,  Seilauf,  in  the  Spessart,  Petersen^ 
J.  Min.,  1881,  i.,  262. 

Sandbergerite,  from  several  localities  in  Peru,  Baimondi,  Min.  P6rou,  p.  115  et  seq., 
1878. 

A  variety  of  tennantite  is  called  fbedbicite  by -ET.  Sjogren  (QeoL  F5r.  F5rh.,  v.,  82,  1880). 
Massive,  compact.  H.  =  8*5.  G.  =  4*65.  Lustre  bruliant,  metallic.  Color  and  streak 
iron  black  ;  sometimes  superficially  tarnished  green,  red,  brown.  Opaque.  Fracture 
uneven.    Brittle.    Analysis : 

S  As  Sb  Sn  Cu  Pb         Ag         Fe 

27 18       17-11         tr.         1-41        48-28       8-84       2-87       602  =  100-16. 

Formula  approximately  4BS,  AsaSs,  or  that  of  tennantite,  with,  however,  the  unusual  con- 
stituents, lead,  tin.  and  silver.  It  also  differs  from  tennantite  in  color  and  texture.  B.  B. 
decrepitates  and  fuses  easily  to  a  black  shining  mass,  which  gives  a  copper  bead  with  soda. 
In  the  closed  tube  gives  a  sublimate  of  arsenic  trisulphide.  Attacked  slightly  by  UCl; 
decomposed  by  strong  HNOa,  with  the  separation  of  lead  sulphide  and  arsenic  trioxide. 
Oocura  in  small  masses  imbedded  in  geocronite.  Associated  with  galenite  at  Falu, 
Sweden. 

Tbnobite,  Min.,  p.  1^6. — ^Triclinic,  according  to  KaJhowBhy^  chiefly  on  optical  grounds 
Z.  Kryst.,  iii.,  279, 1879. 
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A  product  of  the  alteration  of  tenorite  is  called  ateura  (atelite)  by  Seaeehi  (Att  Aooad 
Kapoli,  vi.,  Dec.  18,  ]8i8).  Obfierved  as  more  or  lefis  complete  pseudomorphs  aftpx  t€n> 
rite,  and  formed  by  the  action  on  the  latter  of  hydrodiloric  acid;  as  a  result  the  black 
color  is  changed  to  green.  An  analysis  gaye :  CuO  45  59,  OiiCi«  88*19,  H9O  and  loss  16-23 
=  100.  This  corresponds  to  2CuO  +  CuCl,  ^  8H3O,  or  CnCJl,  +  2(H^uO,)  +  HaO,  whicfc 
requires :  CuO  45-76,  GnCU  8868,  H,0  15*56  =  100.  Found  at  Mt  Yesuvins,  as  a  resoh 
of  the  eruption  of  April,  1872.    [Not  far  from  atacamite.] 

Tephkoitb,  Min.,  p.  269;  App.  n.,  p.  56.— AnaL,  lAngban,  Sweden,  IHsani,  C.  B^ 
Ixxziy.,  1511,  1877.  An  analysis  of  picrotephroite,  from  L&ngban,  Wennland,  Sweden, 
fi»ve  S.  R:  Paijktdl:  SiO,  38*70,  MnO  5119,  CaOO'95,  MgO  12-17,  ign.  0  44  =  98-45; 
Geol.  F5r.  P5rh.,  iU  ,  851,  1877. 

Tequuqxtite.  Corruption  of  TequizquiU,  a  mineral  substance  formed  of  mixtnics  of 
different  salts,  especially  sodium  carbonate,  and  sodium  chloride ;  from  Texcooo,  Zum- 
pango,  in  the  Yalle  de  Mexico,  and  elsewhere  in  Mexico.    Katuralesa,  iii.,  289-346,  187S. 

TsT&ADTMiTB.— Min.,  p.  80;  App.  II.,  p.  65. 

TBTRAHEDEm,  Min.,  p.  108;  App.  IL,  p.  65. — Oryst^  twins,  Eopp,  J.  Min.,  1877,  6S. 
Horhausen,  SeligmafM,  Z.  Kiyst.,  i,  886,  1877;  Orothj  Min.-FammL  StrasBburg,  p.  66, 
1878.    Horhausen,  vom  Baih,  Z.  Kryst,  v.,  258,  1880. 

Analyses,  Newburyport,  Mass.,  Miss  E.  H.  SvodUow^  Proc  Bost.  Nat  Hist.  Soc,  xrii^ 
465,  1875.  Clara  mme,  Schappbachthal,  Mutsehler,  Ann.  Ch.  Pharm.,  dxxzv.,  206l 
Gftrdsi6n,  Wermland  (aphtonite),  ^Uson,  Z.  Kryst,  i.,417, 1877.  Eahl,  nearBiber,  Besee, 
with  Co  0-50,  As  2  6.  Mutsohler,  Jahrb.  Min.,  1877,  275.  Brixlegg,  Tyrol,  Unkhj  and  Becks, 
Min.  Mitth.,  1877,  273,  274.  Huallanca,  Peru,  occurrence  described,  ff,  SeweS^  Am.  J. 
Sc.,  HI.,  XV.,  817,  1877 ;  anal,  by  Comstoek,  ibid.,  xvu.,  401.  1869.  Hungary,  Mid^K 
Min. Mitth.,  ii.,  850,  1879.  Mine a*Araqueda,  Cajabamba,  Peru,  Raimondi^mm. P^rou, p. 
114, 1878.    Arizona  (16-28  Pb),  Clarhs  and  Owens,  Am.  Chem.  Joum.,  ii.,  178,  1880. 

Recent  formation  at  Bourbonne-les-Bains,  DauhrSe,  C.  R.,lxxx.,  468,  1875. 

A  variety  is  called  maunofskitb  by  Raimandi  (Domeyko,  5th  Append.  Min.  Chili,  1876  ; 
also  Raimondi,  Min.  P6rou,  p.  122,  1878^.  Occurs  massive.  Color  gray  with  a  metallic 
lustre.  An  analysis  gave :  ^24-27,  Sb  24*74,  As  0*56,  Pb  1808,  Cu  14*87,  Ag  11-92,  Fe 
9*12,  Zn  1*92  =  100.  Remarkable  for  its  high  percentage  of  lead.  From  the  mines  of 
Carpa  and  Llaccha  (above  anal.),  district  of  Eecuay,  Peru. 

Another  mineral,  near  tetrahedrite,  is  called  friotdite  by  A .  UAehiardi,  Bar^  <ays- 
tallized ;  generally  granular,  compact,  massive,  with  a  subconchoidal  structure.  H.  =  4. 
G.  =  4-8.  Lustre  metallic.  Color  gra^  steeL  Powder  grayish  black.  B.  B.  fuses 
easily,  yielding  copious  antimonial  fumes.    Analysis  by  A  Fnnaro : 

S 
29-6( 

This  does  not  correspond  very  closely  with  ordinary  tetrahedrite,  nor  with  the  mineral 
called  coppiTE  by  Bechi,  from  this  same  locality,  and  for  which  he  obtained  :  S  27*01,  Sb 
29*61,  Cu  8010,  Fe  18*08  =  99*80  (referred  to  tetrahedrite  by  D'Achiardi,  Min.  Toec.,  iL, 
841,  1878).  [In  view,  however,  of  the  incompleteness  of  Punaro's  analysis  (8  p.  c.  loss,  2 
p.  c.  gangue),  the  calculation  of  a  formula  Iumb  but  little  value.]  From  the  mines  in  the 
Yalle  delFrigido,  Apuan  Alps. 

Thaumasite.  Nordmskmd,  C.  R.,  Ixxxvu.,  814,  1878;  lAndslrOm,  (Efv.  At  StockL. 
Nov.  18, 1878. 

Massive,  compact.  H.  =  8-5.  G.  =  1*877.  Lustre  greasy,  dulL  Color  white.  Trenshi- 
cent.  Fracture  subconchoidal.  Analyses  by  LindstrOm,  on  material  collected,  1,  by  Pol- 
heimer,  about  1805;  2,  by  NordenskiSld,  1859;  and  3,  by  Bngberg.  1878  : 

SiO,  CO,     SO,  CaO  H,0  A1,0,  MgO  Na,0  K,0  a 

1.  9-62  6*90  1812  27-48  42*16  017     tr.  018  007  0-18  =    W-78. 

2.  9-70  6-81  12-59  27*17  41*80  0-17    ....  0*07  0*07  0*14=    98-®. 
8.      9-78  6*88  18*84  27*24  42-68  0*18    ....  0*07  0*10  0  10-100-27. 


Sb 

Cu 

Fe 

Ni 

Hk 

Zn 

SiO, 

►559 

19*82 

12-67 

7-55 

tr. 

2*20    = 

96-97. 
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The  formnla  calculated  by  Lindstr5m  is  CaSiOa  +  CaCOs  +  GaSO^  +  14aq,  which  re- 
[uires  :  SiO,  9-93,  CO,  7  28,  SO,  18-2i5,  CaO  27-82,  H,0  4172  =  100.  B.  B.  swells  up, 
olors  the  flame  red,  but  infusible.  In  salt  of  phosphorus  a  skeleton  of  silica.  In  the 
ilosed  tube  decrepitates  and  gives  off  much  water. 

Occurs  filling  cavities  and  crevices  at  the  Bjelke  mine,  near  Aareskuta,  Jemtland,  Sweden; 
kt  first  soft,  but  hardens  on  exposure  to  the  air.  A  fine  fibrous  chalk-white  mineral  occurs 
irith  it,  and  is  regarded  as  a  decomposition  product;  H.  =  1 '5-2*5.  Composition:  SiO, 
.1-85,  CO,  6-86,  SO,  18-81,  CaO  25T<  Al,0,(Fe,0,)  2*58.  Named  from  3au/ia;<»,  to  be 
mr prised,  in  allusion  to  the  remarkable  composition. 

T()rnebohm  (quoted  by  LindstrOm)  states  that  the  material  analyzed  was  homogeneous 
mdor  the  microscope,  having  a  fibrous  structure.  Bertrand  (BulL  Soc.  Min.,  iii.,  159;  iv., 
\)  states  that  he  identified  calcite,  gypsum,  and  a  third  mineral,  probably  wollastonite,  in 
.haumasite.  and  hence  regards  it  as  a  mixture ;  he  states  that  chemical  trials  by  Damour 
x>nflrm  this  conclusion.  NordenskiOld,  however  (GKjoL  FOr.  Forh.,  v.,  270,  1880),  claims 
:hat  Bertrand's  observations  were  not  made  on  the  pure  mineral,  and  that  the  mixture  pro- 
30sed  would  not  have  the  above  composition.  Finally,  Cohen  confirms  by  microscopic 
3xamination  the  essentially  homogeneous  (J.  Min.,  18ol,  ii.,  21  ref.)  appearance;  he  sepa- 
rated some  gypsum  and  a  carbonate  soluble  in  acetic  acid,  but  does  not  regard  the  matter 
IS  settled.  A  further  critical  examination  is  needed,  in  view  of  the  seemingly  very  improb- 
able composition  deduced. 

Thenabdite,  Min.,  p.  015. — ^Province  of  Arequipa,  Peru,  Bofimandt,  Min.  P^rou,  p.  287, 
1878.  Balchaschsee,  Central  Asia,  vomBcUh,  Z.  Eryst.,  iv.,  430;  Ber.  nied.  Ges.  Bonn, 
Aug.  4,  1879. 

Occurs  in  large  deposits  on  the  Rio  Verde,  Arizona,  B,  SiUtman,  Am.  J.  So.,  III.,  xxii., 
304,  1881.  An  analysis  of  this  by  Dunham  gave :  (})  SO,  56*86,  Na,0  [43*02],  CaO  0*12, 
MgO  0-02,  CI  0-10,  insol.  0-88  =  100. 

From  Aguas  Blancas,  Atacama,  cryst.  anal.,  Bdnocddf  Z.  Kryst.,  vi.,  86, 1881. 

Thinolite. — ^See  Oay-Lusaiie,  p.  51. 

Thomsenoute,  Min.,  p.  129;  App.  II.,  p.  55.~See  Pachnoliie,  p.  88. 

Thomsoxitb,  Min.,  p.  434 ;  App.  II.,  p.  55.— Oryst.  form  determined  with  accuracy, 
i  A  i  =  90"  26',  c  (vert.) :b:d  =  1'0095: 1 : 0*9925,  from  Is.  Laaven,  Langesunflord,  Nor 
way,  Brdgqer,  Z.  Kryst.,  ii.,  289,  1878. 

AnaL,  Grrand  Marais,  Minn.,  Kdnig,  Nat.  Leisure  Hour,  1878,  No.  8.  Monzoni,  JohUf 
Verh.  Geol.  Reichs.,  1875,  805. 

Feckham  and  ffaU  (Am.  J.  Sc.,  III.,  xix.,  122,  1880)  describe  in  detail  the  thomsonite 
amygdules  from  the  diabase  of  Grand  Marais,  Lake  Superior.  These  occur  in  place,  and 
also  as  polished  pebbles  on  the  shores  of  the  lake.  Three  varieties  are  distinguished :  I., 
opaque  white,  resembling  porcelain,  with  conchoidal  or  occasionally  fibrous  structure;  II., 
in  sphorioal  or  ellipsoidal  forms,  with  fibrous  radiated  structure;  sometimes  with  several 
centres,  often  flesh-red,  with  zones  of  green,  red,  and  white  ;  III.  (called  LniTONiTE),  struct- 
ure fine  granular,  not  radiated  or  crystalline,  and  of  green  color;  sometimes  this  variety 
forms  a  centre  surrounded  by  either  var.  I.  or  II.  Hardness  of  the  different  forms  5-6. 
G.  =  2*88-\J-:i5;  2"2  in  weathered  pebbles.  Analyses  by  Miss  L.  A.  Linton  :  1,  var.  L ;  2, 
var.  II. ;  8,  calculated  from  2,  on  the  assumption  that  the  true  amount  of  SiO,  is  40*46 
p.  c.  (as  in  1),  the  remainder  being  due  to  free  quartz;  4,  var.  HI. 


SiO, 

AUO, 

Fe,0, 

FeO 

CaO 

Na,0 

K,0 

H,0 

1.                 9  40-45 

29-50 

0*23 

.... 

10*75 

4-76 

0-36 

13-93  =  99-98. 

2.                 }  460*3 

26-72 

0*81 

.... 

9-40 

3-76 

0-89 

12-80  =  99-90. 

8.                    40-45 

29*87 

0-88 

10-43 

4-28 

0-42 

18-93  =  99*76. 

4.  Lintontie.  40-61 

80-21 

0-40 

10-37 

4-06 

0-49 

13-75  =  99-89. 

The  analyses  prove  that  all  the  specimens  examined  are  the  same  species,  thomsonita 
The  polished  pebbles  are  often  of  great  beauty,  and  are  highly  valued  for  ornaments. 

Thortte,  Min.,  p.  413;  App.  H.,  p.  55. — Arendal,  Norway,  crystals  in  form  of  zircon 
(pseudomorphs),  and  analysis,  NordenskiOld,  Geol.  F5r.  F3rh.,  lii.,  226,  1876.  HitterO, 
Lindstrdm,  ib.,  v.,  500,  1881. 
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A  mineral  related  to  thorite,  but  differing  in  tue  lam  pepcentiupe  of  nn&inm  pMcnt, 
has  been  described  by  Collier  (Joum.  Am.  CE  Soc.,  ii.,  78, 1880)  under  the  name  ukaxotho- 
BiTE.  Massive.  H.  =  5.  G.  =  4'126.  Lustre  resinous  to  subvitreous.  Color  dsric  red 
brown.  Streak  yellow  brown.  Fracture  subconchoidal.  An  analysis  by  H.  B.  FtaaoDs 
yielded: 

SiO,        ThO,      U,0,    Fe,0,     A1,0,      PbO        CaO     MgO    Na,0     H,0 
19-38       6207       9-96       4C1       0*88       0*40       2*84       0*04     Oil      11*81  =  9MB. 

B.  B.  infusible.    From  the  Champlain  iron  region,  N.  Y.,  exact  locality  unknown. 

THROMBOLms,  Min.,  p.  562.— iSc^oi*/ (Z.  Kryst.,  iv.,  28,  1879)  obtained  G.  =8-67.  also: 
CuO  89*44,  Fe,Oi  1*05,  H,0  16*56,  Sb,0»  6  65,  SbaO.  82*52,  loss  8  78  =  100.  Whether 
this  is  a  true  compound  or  only  a  mixture  is  uncertain;  if  the  former,  the  minerpl  bcloiKS 
with  the  no  less  uncertain  stetefeldtite,  partzite  (Min.,  p.  188)  and  rivotite  (App.  II.,  p.  4§> 


Thubinoitb,  Min.,  p.  507.— Oryi 
Kryst.,  i..  871,  1877;  u.,  195,  1878. 


it  and  anaL,  Zirmsee,  Garinthia,  v.  Ze^piharovi^  Z. 


Tincalconite.  C  U.  Shepard.  Borax  from  California,  palveralent  and  efflorescent^  82 
p.  c.  water,  BulL  Soo.  Min.,  L,  144. 

Tttahite,  Min.,  p.  888;  App.  II.,  p.  55.— Oryat,  in  mica  schist.  Lama  della  Spedalac- 
cio,  UssieUi,  Accad.  Line.  Mem.,  III.,  I.,  158,  1877.  Albanl  Mts..  Strdver,  Z.  Kryst.,  L, 
250,  1877.  Tyrol,  W.  J.  Letoit,  Phil.  Mag.,  V.,  iii.,  45.%  1877.  Zermatt  (greenovite). 
ffinUe,  Z.  Kryst.,  ii.,  810. 1878.  Finland,  F,  J.  Wiik,  Z.  Kryst.  it,  496;  Otvih^  Min.- 
Samml.  Strassburg,  p.  252,  1878.  Z5ptau,  9om  Bath,  Z.  Kryst,  T.,  255,  1880.  Umen 
Mts.,  V.  JeretMotf,  Verh.  Min.  Ges.  St.  Pet.  II.,  xvi.,  254.  1881. 

Absorption  of  light  measured  photometrically,  PvlfricK^  Z.  Kryst.,  7i..  155,  1881, 

Optical  determination  in  thin  sections  of  rocKS,  Fmqid  and  Xmiv,  Ann.  Min.,  VU.,  zii, 
487,  1877. 

AnaL,  Waldheim,  Saxony  (0*88  YaOa),  Schm9ger,  ZS.  G.  Ges.,  xxriL,  204, 1875.  Gien- 
viUo.  Canada,  Harrtngton,  Qeol.  Canada,  1878. 

In  enormous  crystals,  with  apatite,  from  Renfrew,  Canada,  sometimes  weighing  78  Ih& 
(Kunz). 

A  variety  of  titanite  from  SmAland,  Sweden,  is  called  alshedite  by  C.  W.  Monutrand 
(Minnesskrift  Fys.  Sftllsk.  Lund,  1878.  p.  7).  Occurs  in  imperfect  crystals,  sometunes 
small,  sometimes  1-1*5  in.  in  length;  also  massive,  imbedded  in  quartz.  Form  nnoertaiD. 
probably  similar  to  titanite  (TopsOe);  two  cleavages  inclined  125r.  H.  =  8*36.  G.  =  5. 
Color  pale  brown  to  ash  grav.  Opaque.  B.  B.  readily  fusible  to  a  black  bead;  soluble  in 
HCl.    Analysis :  1,  mean  of  5  more  or  less  complete  analyses;  2,  mean  of  8  analyses: 

SiOa     TiOa    SnOa  AlaOa  Fe,0,  Y,0,    CaO    MnO    MgO  K,0,Na,0  H,0 

1.^)28-26    86*61    047    8*41    4*25    2*78    21*06    0*98    0*48       0*70       1*20=100*17. 
2.  (^)  80*61    85-86    088    8*47    3*61    2*57    20*51    0*82    0*82       0*58       1*89  =  100«. 

The  mineral  consequently  falls  between  titanite  and  keilhauite,  and  is  not  far  from  gvoth- 
ite,  Min.,  p.  886. 

Titanomorphite.    A.  vonLasaulx^  J.  Min.,  1879,  568;  Z.  Kryst,  iv.,  162,  1879. 

Monoclinic;  isomorphous  with  titanite.  with  corresponding  planes  and  angles.  Usually 
in  granular  aggregates,  often  with  fibrous  structure,  surrounding  kernels  of  rutile,  or  A 
rutile  and  menoccanite  (nigrin),  or  menaccanite  alone,  from  the  alteration  of  which  it  has 
arisen.  Color  white.  Opticallv  biaxial  (microscope),  with  interference  figupes  resembliqg 
those  of  titanite  {p  >  v),  ^^E  =  ^°-50'' ;  positive.    Analysis  by  Bettendoiii : 

TiO,  CaO  FeO 

74*82  2527  tr.    =    99*50. 
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This  oorreroonds  to  CaTiiO*,  or  a  caldam  titanate.  B.  B.  fuses  to  a  my  elass.  With 
salt  of  phosphorus  giyes  a  reaction  for  titanium;  by  HCl  partially,  by  UsSC^  completely 
decomposed. 

From  the  hornblende  schists  of  the  '<hohe  Eule,*^  Lampersdorf,  Silesia.  Lasaulx 
regards  the  white  decomposition  product  of  titanic  iron,  often  observe^  especially  in  horn- 
blendic  rocks,  and  called  lbuooxsne  by  GQmbel,  as  identical  with  titanomorphite ;  this 
would  seem,  howeyer,  to  require  further  proof.  Compare  remarks  by  C.  W.  Cross,  Min. 
Petr.  Mitth.,  ill,  401,  1880.  [According  to  Groth  (Tab.  Uebers.  Min.,  p.  118,  1882),  Knop 
states  that  titanomorphite  is  identical  with  titanite.] 

TocoBNAUTE,  App.  II.,  p.  56.— Seyeral  chloro-iodides  of  silyer  and  mercury  are  described 
by  Domeyko,  6th  App.,  p.  40,  1876;  6th  App.,  p.  80,  1878;  8d  ed.  Min.  ChiU,  p.  430  et 
seq.,  1879. 


Topaz,  Min.,  p.  876;  App.  II.,  p.  56. — Oryst.,  Framont,  and  optical  exam.,  Bertrand, 
Z.  Kryst.,  L,  297,  1877.  Saxony  and  Bohemia,  Lfumeyres,  Z.  Kryst,  i.,  847,  1877.  Ilmen 
Mts.,  v.'Jeremejefy  Verb.  Min.  Ges.  St.  Pet.,  II.,  xiu.,  416.  Durango,  Mexico,  De9  Clai- 
eeaux,  J.  Min.,  1878,  40.  Russian,  Seligmann,  Z.  Kryst,  ill.,  80,  1878.  Mt.  Bischof,  Vic- 
toria, vom  Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  18,  1879.  Elba,  Oorai,  Z.  Kryst.,  y.,  604, 
1881. 

Pseudo-orthorhombic  (monoolinic),  according  to  the  yiewof  Mallard,  Ann.  Min.,  VII., 
X.,  155,  1876. 

Crystallogenetic  discussion,  Seharff,  J.  Min  ,  1878, 168.  Specific  grayity  determinations, 
Church,  Geol.  Mag.,  II.,  ii.,  822,  1875.  Inclosures,  COj,  etc.,  HartUy,  J.  Ch.  Soc.,  March, 
1877,  241  ;  Erhard  and  SUlzner,  Min.  Petr.  Mitth ,  i.,  450,  1878;  A.  A.  Julien,  J.  Amer. 
Ch.  Soc.,  iil.,  41,  1881. 

AnaL  (pycnite),  Cerro  del  Mercado,  Durango,  Mexico,  Chrustachoff,  Z.  Kryst.,  iii.,  684, 
1879.    Loss  upon  ignition,  BammeM)erg^  Wied.  Ann.,  yii.,  147,  1879. 

Altered  to  muscoyite  (damourite),  Frenzd,  Min.  Petr.  Mitth.,  iii.,  518,  1881.  Pyrophy- 
salite  altered  to  massiye  damourite,  K&rarfyet,  Fahlun,  Sweden,  Atterbera,  Geol.  F5r. 
F5rh.,  ii.,  402, 1875. 

ToRBANiTB,  Min.,  p.  742. — Liyersidge  describes  the  so-caUed  ''kerosene  shale"  of  New 
South  Wales,  and  refers  it  to  torbanite;  this  is  the  substance  called  tooUangon^te,  which 
name,  howeyer,  is  not  appropriate,  as  the  specimen  described  came  not  from  WoUongong, 
but  from  Hartley,  Proc.  Koy.  Soc.  N.  S.  W.,  Dec.  8,  1880. 

Tobermorite.      Meddle,  Min.  Mag.,  iy.,  119,  1880. 

Massiye,  fine  granular.  G.  =  2428.  Color  pale  pinkish  white.  Translucent  Analyses: 
1,  Tobermory;    2,  north   <^  Tobermory,  toward  Bloody  Bay. 


SiO, 

Al.O. 

Fe,0, 

FeO 

CaO 

MgO 

K.O 

Na,0 

H,0 

1. 

46-51 

240 

114 

1-85 

88-40 

0-47 

1-45 

0-86 

12-61  =  10019. 

2.  G. 

=  2-428  46-6*2 

8-89 

0-66 

1-08 

88-98 

.... 

0-57 

0-89 

1211  =    99-81. 

Occurs  filling  cayities  in  the  rocks  near  Tobermory,  Island  of  Mull.  [Very  near  gyro- 
lite,  if  not  identical  with  it] 

ToKB]ERinTB.~Min.,  p.  585;  App.  II.,  p.  56. 

ToxTBicALiNE,  Mlu.,  £.  865;  App.  IL,  p.  56.— In  crystals  as  an  outer  shell,  enyeloping 
orthoclase,  from  Port  Henry,  N.  Y.,  B,  H.WiUiams,  Am.  J.  Sc.,  IIL,  xi.,  273,  1876. 

Pseudo-rhombohedral,  analogous  to  beryl  and  apatite,  according  to  the  yiew  of  MaUard, 
Ann.  Min.,  VII..  x..  150,  1876. 

Power  of  conducting  heat  and  electricity,  S.  P.  Thompeon  and  0.  J,  Lodge,  Phil.  Mag., 
v.,  yiii.,  18.  1879  ;  ib.,  x.,  67,  1880  ;  same  subject,  Fitzgerald,  Sc.  Proc.  DubL  Soc.,  II., 
i.,  870,  1880.  Specific  grayity  determinations,  Oh/urch,  Geol.  Mag.,  II.,  ii.,  822,  1875. 
Relation  of  electrical  conductiyity  to  absorption  of  light,  with  inference  to  Maxwell's 
theory,  ^S^.  P.  Thompson,  Phil.  Mag.,  V.,  xii.,  112,  1881.    Absorption  of  light  measured 

Shotometrically,  Pulfrieh,  Z.  Kryst.  yi.,  151,  1881.    Electricity  produced  by  pressure, 
aeque$  and  Pierre  Curie,  C.  B.,  xciL,  186,  1881. 
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Anal.,  in  dolomite  at  Campo  Longo,  Elba,  Engelmann,  Z.  Kryst.,  iL,  812,  1978. 

Occurrence  '^f  red  and  green  varieties  at  Wolkenborg,  Saxony,  Credner^  Ber.  Gea.  Iieip 
rig,  ii.,  40  (J.  Min.,  1877,  638).  As  a  contact  mineral  adjoining  a  granite  vdn.  Ml  Wu 
lard,  N.  H.,  Hawes,  Am.  J.  Sc.,  UI.,  xxi.,  21,  1881. 

Tbautwinite.— App.  II.,  p.  56. 

Tridtmitb,  Min.,  p.  806  ;  App.  II.,  p.  56.— Pseado-hezagonal  through  twinning  (tii- 
clinic),  as  shown  by  an  optical  examination  hySehusUr,  Min.  Petr.  Mitth.,  L,  71, 187o,  anif 
nearly  the  same  time  independently  by  v,  LaaatUx,  Z.  Kryst.,  iL,  253,  1878. 

In  white  ashes  ejected  from  the  island  Yulcano,  Baltzer,  ZS.  G.  Qes.,  xxvii.,  57,  1875. 

Made  artificially.  HautefeuilU,  C.  R.,  ixxxiii.,  1188,  1194,  1878  (BuU.  See.  Min.,  i,  1, 
1878).  Found  with  zinc  spinel  in  a  zinc  furnace,  as  products  of  the  alteration  of  the  zine 
muffles,  SchiUze  and  Stdzner,  J.  Min.,  1881,  L,  121. 

See  also  Aamanite,  p.  10. 


TBIHKfllUTB.— App.  I.,  p.  16. 


S' 


Tbiphtlite,  Min.,  p.  641.— Anal3nie8  by  S.  L.  Penfield :  1,  Bodenmais,  Bavaria,  color 
_jfht  blue,  G.  =  8'549;  2,  Norwich,  Mass.,  color  grayish  green,  G.  =  8'534  (Am.  J.  Sc. 
in.,  xvii.,  226, 1879) ;  3,  Grafton,  N.  H.,  color  light  blue,  G.  =  8-62,  ib.,  xiu.,  426,  1877. 

P,0.  FeO  MnO  CaO  MgO  hUO  KaO  Ka,0  H,0  gangue 

1.  (I)  48-18  86-21  8-96  010  088  8-16  ....  0*26  0-87  0-83    =     99-8a 

2.  (J)  44-76  26-40  1784  0-24  0-47  9-86  ....  085  0-42  . . . .    =     99-84. 
8.(1)44-08  26-28  1821  0-94  0-59  8-79  083  0-12  1-47  ....    =100-70. 

These  correspond  closely  to  the  formula :  BRPO«  =  BsP04  +  RtPsOs,  which  is  thus 
proved  to  be  the  true  composition  of  the  species. 

Trifhtlitb— LrrmoFHiLiTB.  G,  J.  Brush  and  K  S.  Dana,  Am.  J.  Sci.,  IIL,  xri.,  118^ 
1878;  ibid.,  xviiL,  45,  1879. 

Orthorhombic.  Cleavage:  basal  highly  perfect;  brachydiagonal  nearly  perfect;  pris- 
matic interrupted,  I/\I=  180°.  Massive.  H.  =  4-5.  G.  =  8-424-8-482.  liustre  vitre- 
ous  to  resinous.  Color,  salmon  color,  honey  yellow,  yellowish  brown,  light  dove  brown. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  uneven  to  subconchoidal.  Optic- 
axial  plane  in  the  basal  section ;  acute  bisectrix,  positive,  normal  to  brachypinacoid.  Ax- 
ial angle  in  oil  (n  =  147),  74**  45'  red,  79°  80'  blue.  Axial  colors,  d  deep  pink,  e  (vert.)  pale 
greenish  yellow,  5  faint  pink. 

Composition  :  LiMnP04,  or  LiaP04  +  MnsPaOe,  with  the  manganese  partly  replaced  by 
iron.  Percentage  composition :  PaO*  45-22,  MnO  45*22,  LiiO  9*56  =  100.  Analyses:  1,  l£ 
L.  Wells  (ib.,  xvi.,  118);  2,  S.  L.  Penfleld  (ib.,  xviiL,  47) : 

P9O5     FeO       MnO     Li,0    Ka,0     H,0  gangae 

1.  G.  =  8-478   (i)  44-67     4-02      40-86      8*68      0-14      0-82      0-64  =    99-78,  Wells. 

2.  G.  =  8-482   (I)  45-22    1301      82-02      926      029      017      029  =  100-26,  Penfield. 

The  composition  is  analogous  to  that  of  triphylite  (q.  v.),  of  which  it  is  properly  a  va- 
riety peculiar  in  that  it  contains  mostly  manganese  in  place  of  iron.  In  the  closed  tube 
gives  traces  of  moisture,  turns  dark  brown  and  fuses,  but  does  not  become  mafnetia 
Fuses  in  the  naked  lamp-flame,  and  B.  B.  gives  an  intense  lithia-red  flame,  streaked  witii 
palo  green  on  the  lower  edge.  With  fluxes  reacts  for  manganese  (O.  F.)  and  iron  (R.  F.). 
Soluble  in  acids 

Occurs  at  Branchville,  Fairfield  Co.,  Conn.,  in  a  vein  of  albitic  granite.  Ininegolar 
masses  intimately  associated  with  spodumene  (and  cymatolite,  q.  v.),  also  with  eosphorite, 
triploidite,  rhodochrosite,  uraninite.    Named  from  lithium  and  <ptX6^,  friend. 

At  the  above  locality  there  is  found  a  lar^re  quantity  of  a  black  mineral  derived  from 
the  alteration  of  lithiophilite,  as  shown  both  hj  its  composition  and  by  the  fact  that  it 
retains  more  or  less  of  the  structure  of  the  onginal  mineral,  and  sometimes  indoses  a 
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lucleus  of  it.  It  is  generally  grayish  to  pitch  black,  with  sometimes  a  purple  or  violet 
inge.  H.  =  y-4.  G.  =  8-2^-8-40.  Analyses :  1,  F.  P.  Dewey,  ib.,  xviL,  867;  2,  H.  L. 
;VeIls,  ib.,  xvii.,  868. 


.  G.  =  8-895  («) 
i.  G.  =  8-285  (i) 


40-88 


Fe.0,  Hn.O.  HnO 
12-86  25-«7  11-66 
16-89      14-71      18-80 


Li,0  Al.O,   CaO  KjO  Nn.O  H-O  insol. 

6-b6     0-10     0-18    ....    0-49    8-07    ....MgOtr.: 

4-88     ....      0-72    0-26     tr.     8*87    0*90  =  09-86. 


99-65. 


Tkiplite,  Min.,  p.  543;  App.  II.,  p.  66.— Prom  Helsingfors,  Finland,  F,  J.  Wiik,  (Etv. 
Pinsk.  Vet.  Soc.,  xvii..  7,  18i4-5. 


Triploidite.  G.  J.  Brush  and  U,  S.  Dana,  Am.  J.  Sci.,  xvi.,  42, 
1878. 

Monoclinic.  Axes,  c  (vert )  :6:d  =  080867  : 0-53846  :1;  /J  =  71''56. 
Observed  planes  (see  figure) :  0(c),  i-i(6),  i-i(a\  i,  1-1  (c),  2-2  (p). 
J  A  /=  69^  0',  e  aI=  98'*  53',  c  a  e^  126°  12',  e  AP=  108'  26', 
a  Ap  =  127"  11'.  Crystals  striated  vertically.  CommoQly  in  crystal- 
line aggregates,  parallel. fibrouf  to  columnar;  also  divergent,  or  con- 
fusedly fibrous  to  nearly  compact,  massive.  Cleavage :  orthodiagonal 
perfect. 

n.  =4 '5-5.  G.  =3 '697.  Lustre  vitreous  to  greasy  adamantine. 
Color  yellowish  to  reddish  brown,  in  isolated  crystals  also  topaz  to 
wine  yeUow,  occasionally  hyacinth  red.  Streak  nearly  white.  Trans- 
parent to  translucent.  Fracture  subconchoidal.  The  axes  of  elastic- 
ity in  the  clinodiagonal  section  nearly  coincide  respectively  with  the 
vertical  axis  (3°  to  4**  behind),  and  a  normal  to  the  orthopinacoid.  No 
color  absorption. 

Composition  :  RiPaO,,  HaO  or  R,PaOa  +  R(OH),.  If  R  =  Mn  :  Fe  =  3  : 1,  percentage 
composition:  PaO»  31-91,  FeO  1618,  MnO  47-86,  H,0  405  =  100.  Analyses  of  two 
varieties  by  S.  L.  Penfield  : 


P.O5 

(i)  32-11 

82-24 


FeO 

MnO 

CaO 

H,0 

14-88 

48-45 

0-33 

4-08    =     99-86. 

18  65 

4-2-96 

nndet. 

4-09,  quartz  1*09. 

In  the  closed  tube  gives  off  neutral  water,,  turns  black  and  becomes  magnetic.     Fuses 

?[uietly  in  the  naked  lamp-fiame,  and  B.  B.  in  the  forceps  colors  the  flame  green.     Reacts 
or  manganese  and  iron  in  the  fluxes.    Soluble  in  acids. 

Occurs  at  Branchville,  Fairfield  Co.,  Conn.,  intimately  associated  with  eosphorite,  dickin- 
sonite,  lithiophilite,  and  other  species,  in  a  vein  of  albitie  granite.  In  crystalline  form 
triploidite  is  very  similar  to  wagnerite,  and  as  the  formulas  of  the  latter  species  and  of  trip- 
lite  are  closely  analogous  (RsPaOn  +  RPa),  it  is  concluded  that  the  three  species  are  isomor- 
Ehous;  in  triploidite,  the  hydroxyl  (OH)  takes  the  place  of  the  fluorine.  Named  from  trip- 
te  and  eiSo^y  form,  in  allusion  to  the  close  similarity  between  the  two  species. 

Trippkeite.  Damour  and  vom  Rath,  Z.  Eryst.,  v.,  245,  1880  (or  Bull.  Soc.  Min.,  iii., 
175). 

Tetragonal  ;  <j(vert.)=  0-9160.  Observed  planes  :  0,  t-t,  /,  1,  4,  8,  ?-8,  3-3,  f-V. 
Cleavage  parallel,  i-i  perfect,  /a  little  less  so  ^om  Rath).  Optically  uniaxial,  positive 
(Des  Cloizeaux).    In  small  brilliant  crystals  (1  to  2  mm.),  of  a  bluish-green  color. 

According  to  a  qualitative  examination  by  Damour,  e^entiallv  an  arsenite  of  copper 
(7iCuO,  ASiOa).  Easily  soluble  in  HNO»  and  fiCl.  B.  B.  in  the  closed  tube  becomes  eme- 
rald green  on  slight  heating,  then  the  green  disappears  and  the  color  becomes  brownish ;  on 
continued  ignition  the  color  becomes  yellowish  green  a  second  time.  Fuses  easily  to  a 
green  slag.  In  the  open  tube  gives  crystals  of  arsenic  trioxide.  Occurs  with  olivemte,  as 
an  older  formation,  in  dnises  in  massive  cuprite  from  Copiapo,  Chili.  Named  after  the 
young  mineralogist.  Dr.  Paul  Trippke,  who  died  June  16,  1880.  [Needs  further  examina- 
tion on  the  chemical  side.] 

Tritooborite.— See  Uusynchiie,  p.  44. 
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Tbitomite,  ICiiL,  p.  413.— Brevig  and  Barkevig,  Norway,  complete  analyseB,  AmMak 
Inaug.  Dias.  UpsaU,  1877  (Z.  Kryst.,  iii.,  200). 

Tb5gsbitb.~App.  L,  p.  16;  U.,  p.  56. 

Tboilitb,  MixL,  p.  57;  App.  II.,  p.  57.~CompoBltioii,  FeS  (notForSt,  Meonier,  App.  JL, 
p.  57),  according  to  analyses  of  J.  Xatorenee  Bniih,  C.  E.,  Ixzzi.,  976, 1876. 

TsGHEFFKnoTE.— Min.,  p.  887;  App.  n.,  p.  67. 

TscHBBMiJaTB,  App.  II.,  p.  57. — Gondiuion  of  Hawea,  that  tachennakite  is  onlj  as 
ordinary  tiiclinic  feldspar,  oonfirmed  by  Bauer^  ZS.  G.  Gea.^  zziiL,  286  et  seq^  1876^ 

TuBorns.— Min.,  p.  167;  App.  IL,  p.  57. 

TuRNEBTTE.— See  ManagUe,  p.  82. 

TuBQUOis,  Min.,  p.  580.— Microeoopic  examination,  Bucking^  Z.  Eryst,  ii,  168;  iiL,  81, 
1878. 
Oocorrenoe  in  New  Mexico,  B.  StUiman,  Am.  J.  Sc.,  III.,  xxiL,  67, 1881. 

Tyreeite.  Eeddle,  Min.  Mag.,  iv.,  189,  1881.  One  and  a  half  hundred  weight  of  the 
camelian  marble  of  Tvree,  Scotland,  dissolved  in  sixteen  gallons  of  dilute  HCl  left  as 
a  residue,  thirty  pounds  siihlite,  a  little  scapolite  and  titanite,  and  some  ounces  ot  a  rtd 
mud.  By  decantation,  1*91  grams  of  a  powaer  of  deep  briolc-ied  color  was  obtainjed.  Of 
this  mud  sulphuric  acid  dissolyed  '78  gram,  leaving  lid  insoluble.  The  last  was  anAlyaed, 
and  decided  to  be  an  impure  talc.  The  soluble  portion  yielded :  Fe^Oa  88*22,  Al«Oa  823, 
FeO  8-16,  MnO  089,  MgO  29-94,  CaO  2-21,  H,0  1247,  P.O.  471,  SiO,  1-02  =  100*S5u  To 
this  last  obviously  heterogeneous  substance  the  new  name  is  provisionally  given.  [Cer- 
tainly no  name  ever  given  had  less  claim  for  recognition  in  the  Science  of  MineFalogyr) 

Ttboutb.— Min.,  p.  570;  App.  n.,  p.  57. 

Tysonite.    Att&n  and  Conutoek,  Am.  J.  So.,  m.,  zix.,  890,  1880. 

Forms  the  central  jportion  of  hexagonal  crystals,  sometimes  an  inch  or  more  in  diameter, 
showing  the  planes  0,  /,  i-2.  The  crystals  are  for  the  most  part  altered  to  bastnSate  (sea 
below).  Cleavage  basal  distinct.  H.  =  4*5-5.  G.  =  6*12-614.  Lustre  vitreoos  to  resin- 
ous.   Color  pale  wax  yellow.    Streak  nearly  white.    Analyses: 

Ce»  La,I>it  F 

(I)    4019  80*87  [29*44]    =    10000. 

*  Atomic  weight  141-8.  t  Joint  atomic  weight,  epecUlly  detennioed,  188. 

This  gives  the  ratio  Ce  +  (La,Di)  :F  =  *504  :  1*547,  corresponding  to  the  formula  (Ce, 
La,Di),F«.  B.  B.  blackens,  but  does  not  fuse.  In  closed  tubs  decrepitates,  change  color 
to  a  light  pink.  Insoluble  in  HCl  and  HKOa,  but  soluble  in  H«S04,  with  evolution  of  KP. 
Occurs  in  feldspar  near  Pike's  Peak,  Colorado.    Named  after  Mr.  S.  T.  Tyson. 

The  crystals,  of  which  tysonite  sometimes  forms  a  central  zone,  consist  for  the  most  part 
or  entirely  of  hastndsUe  (App.  I.,  p.  2,  also  called  hamartite  by  NordenskiOldX  which  has 
arisen  from  the  alteration  of  tne  original  mineral.  Cleavage  wanting.  H.  =  4-4 -Sw 
G.  =  518-5 '20.  Lustre  vitreous  to  resinous.  Color  reddish  brown.  Streak  Kght  yellow- 
ish gray.    An  analysis  (f)  gave  :  Ce^Oa  41*04,  (La,Di),Oa  84-76,  CO,  20-16,  F  undet. 

The  joint  atomic  weight  of  the  three  metals  was  determined  to  be  140*2,  calcukting  nait 
of  the  oxides  to  form  normal  carbonates,  the  remainder  as  metals,  and  estimating  the  flno- 
rine  by  difference,  the  result  is  obtained  : 

(Ce,La,Di),Oa  Ce,La,Di  CO,  F 

50-18  21-82  2016        790    =    100, 

This  corresponds  closely  to  the  formula  :  rB«]F«  4-  2rB,]CaO0,  which  zequires  :  (Oe,Lai 
Di),Oa  49 94,  Ce,La,Di 21-82»  CO,  2007,  F 8*67  =  100.    Oompaxe parislte,  Hin.,  p.  TOfil. 
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Ulezitb,  Min.,  p.  596;  App,  n.,  p.  57.  — Chemioal  oompoation  disoussed,  How,  Cfaem. 
News,  XXXV.,  189,  1877;  Reynolda,  i1b.,  p.  213. 

AnaL,  Tarapaca,  Peru,  Eaimondi,  Min.  Pdron,  p.  263,  1878.  Pioy.  Salta,  ArgenUiie 
Bepub.,  Kyle,  Anal.  Soc.  Cientif.  Arg.,  x^  109,  1880. 

Occura  in  Keni  Co.,  Cal.,  Blake,  Am.  J.  So.,  lU.,  xxiL,  828, 1881. 

See  fUso  FrankkvndUe,  p.  48. 

IlLLifANNiTE.— Min.,  p.  73;  App.  IL,  p.  57. 

CiUKiNiTB,  Min.,  p.  154  ;  App.  II.,  p.  57.— Oocnrrenoe  in  Mitchell  Co.,  N.  C,  Kerr, 
Am.  J.  Sc.,  xiv.,  496,  1877;  JKSSen,  ib.,  xxU.,  22,  1881. 

Occurs  in  small  brilliant  octahedral  crystals,  G.  =  9*22-^*28,  at  Branchville,  Conn., 
Brash  and  E.  S.  Dana  (Am.  J.  Sc.,  III.,  xyI.,  85,  1878);  analysis  (f)  by  Cometoek  iXb,, 
xix.,  220,  1880) :  U  81-50,  Pb  3-97,  Fe  040,  0  18*47,  H.O  0-88  =  10022.  Alter  the  deter- 
mination of  the  amounts  of  U0«  and  UOs,  the  analysis  becomes  : 

UO,  UO,  PbO  PeO  H,0 

40-08  54-51  427  0*49  0*88    =    100*28. 

.  This  corresponds  to  the  formula:  3R0a  +  2RO9,  with  B  =  n,PbiFe„  and  B  =  U.  B.B. 
the  mineral  reacts  with  fluxes  for  uranium,  and  on  reduction  yields  a  globule  of  lead.  In 
the  closed  tube  gives  oH  traces  of  water,  which  has  a  slightly  acid  reaction,  the  cause  of 
-which  is  not  explained. 

Uranociroite.     Weitbach,  Jahrb.  Ben^.-Htlttenwesen,  1877,  AbhandL,  p.  48. 

Orthorhombic;  form  similar  to  that  of  autunite.  Cleavage  basal  higMy  perfect;  macro- 
diagonal  and  brachydiagonal  distinct.  G.  =  3-58.  Color  yellow  green.  Optically  biaxiaL 
Acute  bisectrix  coincides  with  e  (vert.);  axial  angle  =  15''-20°. 

Composition :  BaU,P,Oi,  +  8aq  =  P.O.  1400,  UO,  56-75,  BaO  15-07,  H.0 14-18  =  100. 
Analysis,  Winkler  (L  c.) : 

P.O.  UO,  BaO  H,0 

15-06  56-86  14-57  13-99    =    100-48. 

Earlier  analyses  by  G^rgi,  and  Uwao  Imai,gave  confirmatory  results.  Church  ^Min. 
Mag.,  i.,  234, 1877)  finds,  that  in  vacuo  over  HiSCJi,  at  2o°  C,  6aq  go  off;  and  the  remamder 
(2aq)  at  a  red  heat.  Occurs  in  quartz  veins  near  Falkenstein,  Saxon  Yoigtiand.  Formerly 
callfid  autunite  (lime-uranite). 

UsANOPHANB.— Min.,  p.  805;  App.  II.,  p.  57. 

Ueanospecakitb.— App.  II.,  p.  57. 

Ubavospinitb,  App.  II.,  p.  58.— In  tabular  crystals,  combinations  of  0,  i^  and  i-i,  with 

two  undetermined  domes.     0  a  H  =0  A  i-t  =  124'  28';  e  (vert.):  8: d  =  2-9123  : 1  (ap- 
prox.) :  1.  Weisbach,  Jahrb.  Berg.  Hfittenwesen,  1H77,  Abhandl.,  p.  46  (Z.  Eryst.,  i.,  9U). 
Contains,  perhaps,  lOaq  (not  baq),  according  to  Chureh,  Min.  Mag.,  i,  236, 1877. 

Uranothorite.>-See  Thorite,  p.  121. 

Ubanotil,  App.  I.,  p.  16;  II.,  p.  58.— Occurs  at  the  "  Weisser  Hirsch"  mine,  at  Neu- 
stfidtel.  Saxony.  In  capillary  crystals  and  crystalline  groups,  also  massive,  with  fine  fibrous 
fracture.    G.  =  8-814^-898.    Analyses :  1,  2,  Winkler : 

SiO,        UO,       Fe,0,*     CaO       H,0 

1.  13-02       68-98       303       513       1455    =    99*66. 

2.  14-48       62-84       2*88       6-49       1379    =    99-48. 

*  With  tr.  aluminum  and  cobalt  oxides. 

The  formula  deduced  ahat  of  Boricky)  is  CarU,],Si,Oie  +  9aq,  which  requires  :  SiO,  1426, 
UO,  68*46,  CaO  4*44,  HO,  12  84  =  100.     Wiia>ach,  J.  Min.,  1880,  ii.,  111. 
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ChiUh  has  obtained  for  uranotil,  from  Mitchell  Co.,  N.  0.  (}) :  8iO«  18*72,  HOt  66*67, 
AlaO,,  Fe,0,  tr.,  PbO  0«0,  BaO  028,  SrO  018,  CaO  6  67,  PaO.  029,  H,0  1302  =  106-38. 
for  which  he  calculates  the  formula  :  Gas(UO0eSieOai  +  18aq,  requiring:  SiO,  18  95,  UO, 
66*98,  CaO  6  51,  H,0  12*56  =  100.  Amorphou&  H.  =  2*6.  G.  =  8*884.  Amer.  Gbem. 
Joum.,  i.,  88, 1879. 

UnrOlgyite.— See  Herrengrundiie,  p.  67. 

Uruiite.— See  Sideronairite,  p.  100. 

Vaaute.— App.  II.,  p.  58. 

VALEMnNiTK,  Min.,  p.  181— On  barite  from  Nagybanya,  Brun,  Z.  Eryst,  ▼.,-106, 1860L 

Valleriite. — ^App.  II.,  p.  68. 

Yanadinite,  Min.,  p.  184;  App.  11.,  p.  SO.—Oryst-  Eappel,  Carinthia,  i^.  ^epharaviek^ 
Lotos,  1876  (J.  Min.,  1876,  561);  Kappel,  Carinthia,  Vrba,  Z.  Eiyst,  It.,  868,  19B0.  Coi^ 
doba,  Webaky^Ber,  Ak.  Berlin,  1880,  799,  and  Z.  Kryst,  y.,  542,  1881. 

Analyses,  Wanlock-Head,  Dumfriesshire,  JVenee/,  Min.  Petr.  Mitth.,  iii,  604,  188L 
Cordoba,  BammeUbera,  Ber.  Ak.  Berlin,  1880,  661.  Occurrence  at  B6let,  Sweden,  ^ordem- 
8tr3m,  GeoL  F5r.  F5rh ,  iv.,  209,  1878;  anal.  NordstrCm,  ib.,  iv.,  267,  1879.. 

Occurrence  in  brilliant  red  crystals  at  the  Hamburg,  and  other  mines  in  the  Silver  Dia- 
trict,  Yuma  Co.,  Arizona,  B  SUliman,  Am.  J.  8c.,  III.,  xxii.,  198,  1881.  At  the  CasUe 
Dome  mines,  W,  P.  Blake,  Min.  Sc.  Pras,  Aug.  18  (Am.  J.  Sc.,  xzii.,  410),  1881. 

Yanadioute.— App.  I.,  p.  16. 

Yanadite.— Min.,  p.  610;  App.  II.,  p.  69. 

Vanuxamite.  C.  27.  Shepard,  Contrib.  Min.,  1876.  A  product  of  the  deccnnpoaitioii  of 
sine  ores  at  Sterling  Hill,  In.  J.  Occurs  in  irregular  patches  in  a  firm  ochery  afsregate. 
Massive,  with  an  even  or  conchoidal  fracture.  Color  white  ;  dull.  H.  =  2*5-8.  S.  =  2-5. 
Does  not  adhere  to  the  tongue,  but  emits  a  slight  clayey  odor  on  being  breathed  upoiL  An 
analysis  gave  :  SiO,  85  64,  Al,Oi  11-70,  ZnO  32*48-86*0,  H^O  14*80-19*88.  [Obrionaly  a 
mixture  of  white  clay  with  hydrous  zinc  silicate,  and  hence  not  a  mineral  species.] 

Yaeiscite,  Min ,  p.  582;  App.  11.^  p.  69.— The  mineral  called  pwmite  from  Montgomor 
Co.,  Ark.,  is  shown  by  Cltester  (Am.  J.  Sc.,  III.,  xiii.,  295;  xv.,  207)  to  be  identical  witt 
the  varisdte  of  Breithaupt  (Min.,  p.  582,  and  Petersen,  J.  Min.,  1871,  857),  and  also  with 
callainite  of  Damour  (Min.,  p.  572).  Occurs  in  crusts  consisting  of  minute  prismatic 
crystals,  in  sheaf-like  aggregates;  also  amorphous.  Observed  planes:  /,  i-l,  M,  O;  I aI 
=  114'*  6'.  H.  =  4.  Lustre  brilliant.  Color  deep  emerald  neen,  bluish  green  to  oolorieas. 
Transparent  to  translucent.  B.  B.  infusible.  Analysis  (after  deducting  70  and  60  p.  c. 
quartz) : 

P,0.  A1,0,  H,0 

(})  4485  81*85  28*80    =    100. 

This  corresponds  to  the  formula :  AlsPaOe  +  4aq^  or  the  composition  of  Tariadte^  ac- 
cording to  Petersen  (J.  Min.,  1871,  857). 
Anal,  Hdmhackery  Min.  Petr.  Mitth.,  ii.,  245, 1872. 

Vaaita.— See  Orthite,  p.  87. 

Venaaqnite^ — See  OttreUte^  p.  87. 
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Venerlte.     T.  S.  JTuni,  Trans.  Amer.  Inst.  Min.  Eng.,  iv..  826,  1876. 

Occurs  as  a  greenish,  earthy-looking  **cla7  ore,"  in  irregular  layers  in  the  schists  con- 
nected with  the  magnetite  of  Jones  mine,  near  Springfield,  Berks  Co.,  Penn.  The  purer 
Portions  have  a  pea-green,  or  apple-green  color  when  moist;  becomes  greenish  white  on 
rving,  and  falls  to  powder.  Under  the  microscope  is  seen  to  consist  mostly  of  minute, 
shining,  transparent  scales,  with  some  impurities.  Analysis  by  G.  W.  Hawes,  on  material 
purifl^  by  washing,  gave :  SiO,  28-93,  A1,0, 13-81,  FcaO,  6-04^  FeO  0-27,  CuO  16-65,  MgO 
17-47,  H,0  12  08,  msol.  622  =  100-87.  After  deducting  the  insoluble  portion,  this  be- 
comes :  SiOa  80-73,  A1,0, 1467,  PcO,  5-85,  PeO  029,  CuO  17*58,  MgO  18-56,  H^O  1288 
=- 100.    Named  in  allusion  to  the  alchemistic  symbol  for  copper. 

[The  substance  examined  is  so  evidently  wanting  in  homogeneity,  that  it  cannot  be  re- 
garded as  a  mineral  species.] 

Vkemiculitb,  Min.,  p.  498  ;  App.  II.,  p.  69.— Analyses  (by  Gk)och)  of  varieties  from 
Lemi,  Delaware  Co.,  Penn.,  and  relham,  Mass.,  and  discussion  of  the  relations  of  this 

Oof  minerals,  J,  P.  Cooke,  Amer.  Acad.  So.,  x.,  468.  1876.    Anal.,  Walney  Island, 
Lancashire,  England,  Ftarke,  Proc.  York.  Geol.  PoL  Soc.,  II.,  iv.,  264,  1877. 

A  related  mineral  (decomposition  product)  is  called  pbotovekhiculite  by  Kdnig  (Proc 
Ac.  Nat.  Sc.  Phiiad.,  1877,  269).  Micaceous  structure.  Optic-axial  angle  small.  H.  =  2. 
G.  =  2-269.  Color  yellowish  silvery  to  bronze.  Analysis :  SiO,  88-28,  AUO,  14*88,  Pe,0, 
6-36,  PeO  0-67,  MgO  21-52,  H,0  (combined)  886,  H,0  (hygroscopic)  20-64,  MnO,TiO,  tr. 
=  100*51.    Ednig  (L  c.)  has  also  analyzed  the  jefferisite  of  West  Chester,  Penn. 

Another  related  ftiineral,  from  Philadelphia,  is  called  philadelphitb  by  H,  G,  Lewis 
(Proc.  Ac.  Nat.  Sc.  Phil.,  Dec.,  1879).  Micaceous.  H.  =  1-5.  G.  =  2-80.  Color  brownish  red. 
Inelastic,  feel  greasy;  axial  angle  81°-:^9^  Analysis (|) :  SiOa  86'78,  Al.0, 16-77,  Fe«0« 
19-46,  PeO  2-18,  MgO  11-66,  CaO  1-46,  Na,0  0-90,  K,0  6-81,  H,0  4  34,  TiO,  1-08,  V,0, 
0-87,  MnO  0  60,  NiO,CoO  006,  CuO  008,  P.O.  0-11,  LiaO.Cl,SO„  etc.  tr.  =100-86. 
Another  analysis  by  Haines  gave :  88*79  Sid,  etc.  The  mineral  is  very  hygroscopic,  and 
on  heating  (160''-160°)  expands  to  ten  times  its  volume;  a  small  fragment  exioliatiiig  raised 
60,0(K)  times  its  own  weight.  Lewis  makes  a  series  of  careful  experiments  to  determine  at 
what  temperatures  the  water  is  ^ven  off.  KOnig  writes  the  formula  for  his  mineral  Rs[BtJ 
SisOis  +  HaO,  and  Lewis  for  his,  R4[R9]9SiA03»  +  2HsO;  both  are  essentially  the  same  as 
other  varieties  already  described,  except  m  the  amount  of  water  present.  [As  all  the  min- 
erals of  the  group  are,  undoubtedly,  decomposition  products  of  other  micas,  the  midtiplica- 
tion  of  names  seems  most  undesirable.] 

Vesbine.  A  name  given  by  SeaeeM  to  the  material  forming  thin  vellow  crusts  on  the 
lava  of  1681,  Vesuvius,  which  is  supposed  to  contain  a  new  element  called  by  him  vesbium, 
Att  Accad.  Napoli,  Deo.  18,  1879. 

ViisuviANrrE,  Min.,  p.  276;  App.  II.»p.  69. — Oryst.,  Albani  Mts.,  showing  variation  in 
crystallographic  constants,  SeUa,  Z.  Kryst,  i.,  261,  1877.  Ural,  laroBaof,  Verb.  Min. 
Ges.  St.  Pet.,  U.,  xiv.,  189,  1879.  Groth  and  BiMcing,  Min.-SaminL  Strassburg,  p.  199, 
1878. 

Thermo-electric  character,  Eankel^  Pogg.  Ann.,  civil.,  162,  1876. 

According  to  MaUard,  pseudo-tetragonal,  and  analogous  to  apophyllite  (q.  v.,  also  App. 
Ill,  p.  189).  Ann.  Min,  VIL,  x.,  188,  1876.  See  fUso  Bresma,  Min.  Mitth.,  1877,  98. 
DSlier  flnos,  from  a  discussion  of  many  measurements,  no  decisive  evidence  against  the 
tetragonal  character  of  species,  that  is,  on  the  morphological  side,  Z.  Eryst,  v.,  289,  1881. 

Anal.,  Tschammendoix,  near  Strehlen,  Silesia  (1-77  p.  c.  TiOi),  Schumacher^  J.  Min., 
1878,  817.  JordansmOhl,  Silesia  (3'2-8'4  p.  c.  MnO,  manganidociase),  «.  Laeaulx,  Z. 
Kryst.,  iv.,  168,  1879. 

Vbszvlyitb.  App.  II.,  p.  fi9.-Schrauf,  Z.  Eryst.,  iv.,  81,  1879.  Tridinic,  monoolinic 
in  habit  Incrusting,  consisting  of  a  granular  aggrregate  of  indistinct  crystalline  individ- 
uals. Occasionally  in  distinct  crystau,  combinations  of  the  prisms  and  brachydomes; 
/  A  /'  =  109**  16',  W  A  W  =  96^  10'.  H.  =  8*flh4.  G.  =  8-581.  Color  and  streak  greenish 
bine.  Analysis  (on  0 -1  gr. ) : 
• 
is,0.  P,0»  CuO  ZnO  H,0 

10-41  901  87-84  25-20  17-06    =    99-01. 
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Fonnuls:  2(Zn,Ca)sAB«0«  +  0(Zn,Cu)H,O,  +  O&a;  with  Ca:Zn  =  8:2,  and  Ab,0.: 
PaO.  =  1:1;  this  requires  :  AsaO.  1213,  P.O.  7'&,  CuO  87-68,  ZnO  25-(B,  H,0  17-08  = 
100.  Closely  related  in  form  and  composition  to  libethenite  and  adamite.  Oocuzs  as  an 
incrustation  on  granite,  and  on  limonit^  at  Morawitza,  in  the  Banat 

ViCTOEiTB.— App.  II.,  p.  69  (18). 

Vietinghofite.— See  Samarsktte,  p.  106. 

YiLLABSiTE.— Min.,  p.  400;  App.  11.,  p.  50. 

YlBIDITB.— App.  II.,  p.  69, 

YiviAinTE,  Min.,  p.  666;  App.  11.,  p.  69.— Anal.,  white  TBiiety  from  Amen,  Belgium, 
Dwoalquey  Ann.  Soc.  GeoL  Belg.,  iiL,  8. 

YoLBOBTHiTE,  MuL,  p.  611. — WoakreBsenskoi,  Perm  in  the  Ural,  Genth  analysed  the  coat- 
ing on  a  quaztzoee  rock,  finding  86*66  p.  c.  inaoL,  and  14*46  p.  c  soluble,  with  4*49  HsO. 
The  soluUe  portion  yielded  :  Y,0»  18'69,  CuO  8801,  BaO  4-80,  CaO  4*49,  H,0  [81-601, 
SiO,  1-86,  A1,0, 4-78,  Fe,0. 0-46,  M9O 1  42  =  100.  N^IectingtheSiO„Al,0.,Pe,0„MgO, 
and  a  part  of  the  water  as  impurities,  Ghenth  calculates :  (Cu,Ba,Ca)sY«Ot  +  SCuHsO*  + 
12aq,  requiring  :  Y,0. 1968,  CfuO  8841,  BaO  6  17,  CaO  6*77,  H,0  29^.  A  Kcond  analy- 
sis gaye  confirmatory  results.  Am.  PhiL  Soc.  Philad.,  xriL,  122,  1877. 

YoLTzms,  Min.,  p.  60.— Joachimsthal,  optioally  imiaxial,  poedtiye,  Betirand,  BalL  Soc. 
Min.,  iv.,  69,  1881. 

VreoUte.— See  Bhreekite,  p.  16. 

Wjlckenboditb.— App.  IL,  p.  69. 

Wad,  Mul,  p.  181 ;  App.  n.,  p.  60.— AnaL,  Londonderry,  N.  S.,  Louis^  Trans.  Kor. 
So.  Inst.,  iv.,  427,  1878.  Kew  Caledonia  (asbolite),  Liversidge,  Proc.  Boy.  Soc  N.  S.  W., 
Sept  1,  1880. 

A  mineral  near  some  varieties  of  wad,  from  Kamsdorf,  Thuringia,  is  called  lefxdofha- 
ITE  by  WeMcuih  (J.  Min.,  1880,  iL,  109).  Structure  fine  fibrous  and  scaly.  Yeir  soft, 
soiling  the  finders.  G.  =  2*89^*04.  Lustre  silky,  dulL  Color  and  streak  reddish  brown, 
the  latter  shining.  In  closed  tube  becomes  black.  Soluble  in  HCl  with  evolution  of  chlo- 
rine. Analysis,  Jenkins :  MnO,  6877,  MnO  9*69,  CuO  11-48,  H,0  21-06  =  100-89,  oone- 
sponding  to  CuMueOi,  +  9aq,  which  requires :  MnO,  68*20,  MnO  9-60,  CuO  10-62,  H,0 
21-68. 

Wagkeute,  Min.,  p.  688;  App.  11.,  p.  dO,— Bauer  (^.  G.  Ges.,  xzvii.,  280,  1875)  aog- 
sests  that  kjebxtlfute  (App.  II.,  p.  81)  is  probably  identical  with  wagnerite,  but  more  or 
kss  altered;  later  he  shows  that  the  identity  is  oeyond  question  (J.  Min.,  1880,  iL,  76). 
Analyses  by  Piaani  (Bull.  Soc.  Min.,  ii.,  48,  1879),  EammeMerg  (ZS.  G.  Ges.,  xxxL,  107, 
l&I&i  Friederici  (J.  Min.,  1880,  ii.,  77),  agree  in  general  with  the  waenerite  formula: 
MgaPsOrt  +  MgFs.  The  totm  and  optical  characters  have  been  studied  by  Brdgaer  and 
Reitsch  (ZS.  G.  Ges ,  xxvii.,  675,  1876),  and  BrdMtr  (Z.  Kxyst,  iii,  474, 1879),  and  a  gen- 
eral correspondence  with  wagnerite  finally  proved. 

Walk«rita^-See  PtetoUU,  p.  89. 


Walfcbgitb,  App.  L,  p.  16;  II.,  p.  60.— According  to  Weisbaeh  (J.  Min.,  1877,  t\  the 
ratals  arc  triclinic,  with  pseudo-monoclinic  symmet^,  due  to  twinning.  CfrUh  oonflims 
bis  by  an  optical  examination,  Z.  Kryst.,  i.,  98,  1877. 

Walthebttk.— See  BiamuMe,  p.  16. 
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Walnewtte See  XanthophyUite,  p.  182. 

Wapplerite,  App.  II.,  p.  60.— OryBt.  and  optical  description,  Sehrauf,  Z.  Kryst.,  iv., 
281,  1880. 

Warwickite.— Min.,  p.  600;  App.  II.,  p.  60. 

WattevUlite.    Singer,  Inaug.  Diss.  WQrzburg,  1879,  p.  18. 

In  very  minute  acicular  crystels,  orthorhombic  or  monoclinic;  in  part  twins;  forms  fine 
fibrous  aggregates.  G.  =1*81.  Color  snow  white.  Lustre  silky.  Taste  first  sweet,  then 
astringent.    Analysis,  after  deducting  88*69  p.  c.  hygroscopic  water : 

SO.      A1,0.      FeO      NiO       CoO      CaO      MgO      KaO     Na^O      H^O 
44-01       0-24       0*{i8       105        1*80      16*87       2  49       4*74      10*46      1778    =    90*77. 

Calculated  formula  :  RSO4  +  2aq,  very  near  polyhalite.  B.  B.  swells  up  and  fuses  with 
difficulty  to  a  white  blebby  enamel.'  Very  soluble  m  water ;  from  the  concentrated  solution, 
crystals  of  g;^psum  separate  on  standing,  and  still  more  quickly  on  warming.  Found  on 
lignite,  associated  with  other  related  sulphates  on  the  Bauersburg,  near  Bischofsheim  vor 
dem  Rh0n,  in  Bavaria.     Named  after  M.  v.  Watteville,  of  Paris. 

Wavellite.— Min.,  p.  575;  App.  II.,  p.  60. 

Webnerite.— See  Scapolitey  p.  106. 

Werthemanite.  Raimmdi,  Min.  P6rou,  p.  244,  1878  (Domeyko,  6th  Append.  Min. 
ChiU,  1876). 

Massive,  easily  reduced  to  powder.  Gr.  =  2*80.  Color  white.  Gives  an  argillaceous 
odor,  and  adheres  to  the  tongue.  Composition  :  AUSOe  +  8aq.  Analysis  gave :  SOs 
84-50,  Al,03  45*00,  Fe^Os  1*25,  H»0  19*26  =  100.  B.  B.  infusible.  Soluble  in  acids.  It 
differs  from  aluminite  only  in  containing  less  water.  Found  in  a  bed  of  elaj  near  the 
city  of  Chachapoyas,  Peru,  Pyr.  as  with  aluminite.  B.  B.  infusible ;  after  ignition  gives 
a  blue  color  with  cobalt  solution.    Insol.  in  HCl,  HNO3  and  aqua  regia. 

Westanite. — App.  I.,  p.  16. 
Wheelerite.— App.  II.,  p.  60. 
Whewellite.— Min.,  p.  718;  App.  II.,  p.  61. 
Whitneyite. — Min.,  p.  87;  App,  II.,  p.  61. 
WiLLCOXITE.— App.  II.,  p.  61. 
WiLLEMiTE. — Min.,  p.  262;  App.  II,,  p.  61. 
Winklerite. — App.  II.,  p.  61. 

WiNKWORTHITE.— App.    I.,  p.  17. 

WiSERiNE. — Min.,  p.  528;  App.  II.,  p.  61.— See  Octdhedritey  App.  III.,  p,  85 
WiTTicHHOTK.— Min.,  p.  98;  App.  II.,  p.  61. 
WoHLERiTE.— Min.,  p.  i?91;  App.  II.,  p.  62. 

WOLPACHITE. — App.  I.,  p.  17. 
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WoLFBAMiTB,  Ifin.,  D.  601;  App.  II.,  p.  02.— Oryit.  description,  FelflObanyB,  Kretmcr 

Min.  Mitth.,  1875,  9. 

With  tin-stone  at  Inyerell,  New  South  Wales,  Liveraidffe,  Proc  Boy.  Soc.  N.  S.  W.. 
Nov.  3,  1880. 

WoLLASTONiTK,  Min.,  p.  210;  App.  II.,  p.  02.— AnaL,  Santorin,  Fougui^  C.  R.,  Ixzz^ 
631,  1876. 

WoLU>NeoHOiTB,  App.  I.,  p.  17.— See  Torbaniis,  p.  128. 

WooDWARDiTE.— Min.,  p.  666;  App.  II.,  p.  62. 

WuLFENiTB,  Min.,  p.  607;  App.  II.,  p.  62.— Occurrenoe  in  the  sQyer  district,  Tnma  Co., 
Arizona;  sometimes  in  simple  octahedral  crystals,  B.  Sillitnan,  Am.  J.  Sc.,  III.,  xzii, 
208,  1881. 

Schrauf  has  given  the  name  chbomowulfenite  to  some  red  wnlfenite  oontaining  chro- 
mium, Ber.  Ak.  Wien,  liiii.,  1871. 

WuRTHTB,  Min.,  p.  60.— AnaL,  Przibram,  Frenzd,  J.  Min.,  1876j678. 
Description  of  artifical  crystals,  hemimoiphic,  like  greenockite,  Fdrginer,  Z.  Kryst.,  t., 
868,  1881. 
See  also  Erythrozincite,  p.  43. 

XAivTHiosrrE.- App.  n.,  p.  62. 

XanthoUte.— See  Siaurolite,  p.  114 

Xanthoptlutb,  Min.,  p.  508.— A  variety  is  called  waluewttb  by  v.  Eokschaiof  (P.  r. 
Jeremefef,  Yerh.  Min.  Oes.  St  Petersburg,  II.,  xi.,  841,  866,  1876;  N.  von  Rakadkarof, 
Z.  Kryst.,  ii ,  61,  1877  (Min.  EuasL,  vii.,  846)). 

Monoclinic  in  symmetry.  Axes,  eibiA  —  3-2728  : 1 :  0*6768.  fl  =  W  0\  Observed 
pknes  :  0,  -H.  i-*.i-^,i,  -i  5-^;  0/\  -H  =  lOO**  28';  OaM=109*'  28';  -Wa J-3 
=  109"  28*':  0  A  i->  =  0  A  ~i  =  -i  A  1-i  =  -*  A*  -M  =  140*46';  these  angleecone- 
spond  closely  with  the  isometric  system.  Plane  angle  of  the  base  120°.  Twins  common,  sim i- 
lar  to  those  of  mica;  twinning-plane  L  Cleavage:  basal  perfect.  H.  =  4*5.  G.  =  3-093. 
Lustre  vitreous ;  on  cleavage  plane  pearly.  Color  leek  to  bottle-green.  Transparent 
to  translucent.  Strongly  dichroic,  parallel  c  (vert.)  fine  green,  perpendicular  to  r  (vert.) 
reddish  brown.  Optical  properties  (H.  BQcking) ;  axial  plane  the  dinodiagonal  section; 
bisectrix  negative,  inclined  82''  to  the  normad  (probable  error  not  greater  than  13 ). 
Axial  angle  about  20^  (20*'-40°  Des  Gloizeaux,  p  <  v).    Analysis,  P.  v.  Nikolajef : 

SiO,        A1,0.     Fe,0,      PeO       MgO        CaO        H,0 

16*90       43*56       2-31       0*88       17*47       13*00       6*07    =    98*63. 

Found  with  perofskite  and  other  species  in  chloritic  schists  in  the  mine  Nikolaje-Maxi- 
milianowsk,  near  Achmatowsk,  in  the  southern  Ural.  Named  after  the  Russian  Minister. 
P.  A.  von  Waluew. 

See  also  ClirUomte,  p.  28. 

Xenotime,  Min.,  p.  628  ;  App.  II.,  p.  62. — Oryst,  Binnenthal,  Klein,  J.  Min.,  1875, 
869;  St.  Oothard,  ib.,  1879,  686 

Occurrenoe  at  KOnigshayn,  06rlitz,  Silesia,  t^.  Laaa/uix,  J.  Min.,  1877,  174.  Crystals 
compounded  with  zircon  from  Alexander  Co.,  N.  C,  W,  B.  Btddm,  Am.  J.  Sc,  III., 
xxL,  244,  1881. 

Anal.,  HitterOe,  Se7i%^2,  J.  Min.,  1876,  806. 

Toungite.    Hawnay,  Min.  Mag.,  i.,  162,  1877;  ii,  88»  1878. 

A  coarsely  crystalline,  apparently  homogeneous  minml.  H.  =  6.  Lustre  metallic,  re- 
sembling fractured  cast-iron.    A  specimen  of  unknown  source  yielded  Hannay,  analyses  \ 
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2, 8,  4 ;  and  a  speoiinen  from  Ballarat,  Australia,  gave  Stewart  and  Hood,  analyses  5 
and  6  (mean  of  several) : 


S 

Pb 

Zn 

Fe 

Mn 

1.  G. 

=  8«2 

28-85 

20  92 

40-07 

. 

11-18    =    100-97. 

2.  G. 

=  8-59 

27  60 

24-22 

88-46 

2-83 

6-93    =      99-94. 

8. 

26-»8 

24-58 

87  92 

2-80 

6-77    =      99-00. 

4 

28*99 

2218 

87-75 

814 

7-00    =        9-06. 

5. 

27-48 

2602 

85-42 

916 

1-28,  Sb  0-25,  SiO,  0-18  =  9969. 

«.  G. 

=  4-56 

27-28 

25-78 

86-62 

8-78 

1-80,  SiO,  0-10  =  99-76. 

Corresponds  approximately  to  a  simple  sulphide  containing  lead  and  zinc,  with  varying 
quantities  of  iron  and  manganese.    Named  after  Mr.  John  Young,  of  Glasgow. 

[The  description  of  **  Youngite"  is  very  incomplete  (note  the  disparity  in  the  determi- 
nations of  the  specific  gravity),  and  the  composition  is  improbable.  Analyses  1  and  2,  for 
which  separate  lormul^  are  given  by  the  author,  were  obtained  from  the  same  specimen! 
Beyond  question  a  mechanical  mixture.] 

Yttbocebite. — Min.,  p.  625;  App.  I.^  p.  62. 

Tttrogummite. — See  Cleveite,  p.  27. 

Ytteotantaute,— Min.,  p.  519  ;  App.  II.,  p.  62. 

Zaeatitb,  Min.,  p.  710.— From  the  mines  of  Rapi,  Province  de  la  Mar,  Peru,  Baimandt, 
Min.  P^rou,  p.  206,  1878. 

Zephaeovichitb.— App.  I.,  p.  62. 

Zeunebitb,  App.  II..  p.  62.— Oryst.,  and  association  with  uranospinite,  Weieibixch,  Jahrb. 
Berg.-HQtt.,  1877,  AbhandL,  p.  45  (Z.  Kryst.,  i.,  394). 

Zinc,  Min.,  p.  17.— Reported  as  found  in  the  native  state  in  north-eastern  Alabama,  TT. 
B.  Marksy  Am.  J.  Sc.  III.,  xi.,  284,  1876. 

Zlncaluminite.    Berirand  and  DamauTy  Bull  Soc.  Mm.,  iv.,  185,  186,  1881. 

In  minute  crystals,  forming  very  thin  hexagonal  plates.  Opticallv  uniaxial,  negative, 
and  hence  hexagonal,  or  poesiblv  orthorhombic  with  Ja/=  120  nearly  (Bertrand). 
H.  =  2*5-8.  G.  =  2 '26.  Color  white,  or  slightly  bluish.  Analysis,  Damour,  deducting 
a  little  clay  associated  with  it : 

SOa  A1,0,  ZnO         .     CuO  H,0 

12-94  25-48  84-69  1*85  25-04    =     100. 

Formuk  :  2ZnS0«  +  4ZnH909  +  SAlaH.Ofl  +  5aa,  requiring :  SO,  12*48,  Al.O,  2412, 
ZnO  88-12,  H9O  25-28  =  100.  B.  B.  in  the  closed  tube  gives  off  abundance  of  water. 
Slifi^htlv  alkaline.  With  cobalt  solution  on  strong  ignition,  gives  a  neenish-^y  mass 
with  blue  at  some  points.  On  charcoal  a  zinc  coating.  Soluble  in  HNOs,  leavmg  5  to  7 
p.  c.  clay.    From  tne  zinc  mines  of  Laurium,  Greece. 

ZiNcxTE.  —Min.,  p.  185;  App.  II.,  p.  68. 

ZiNKBNrrE,  Min.,  p.  88. — Anal.,  SencUnery  from  Adlersbach,  near  Hausach,  Kinzigthal, 
Ann.  Ch.  Pharm.,  clxxxv.,  205,  1877. 

ZiNNWALOiTB.— See  Mtea  Cfnmpy  p.  77. 

Ziroarbite.  C,  27.  Sh^pard,  Contrib.  Min.,  1877.  A  massive,  compact,  or  cellular,  yel- 
lowish-brown, opaque  mineral.  H.  =  2-2-5.  B.  B.  infusible.  Chemical  nature  unknown. 
With  oyrtolite,  at  the  granite  quarries  of  Rockport,  Mass. 
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Zircon,  Min.,  p.  272;  App.  11.,  p.  68  —Supposed  to  occar  in  microsoopic  twin  cirstals, 
Meyer,  ZS.  G.  Qes.,  xxx.,  11,  862,  1878;  Stapff,  Lc,  xxx.,  188  ;  xxxL,  405,  1879;  '^le^, 
Min.  Petr.  Mitth.,  i.,  208,  1878;  //M*w^•,  Min.  Petr.  Mitth.,  i.,  277,  1878;  this  conclusion 
questioned  by  Saner,  J.  Min.,  1879,  5(59;  JRosenbuach,  Att.  Aocad.  Torino,  June  i9,  1881. 

Large  twin  crystal  (1-i  as  twinning-planel  from  Renfrew,  Canada,  W.  E.  Hidden^  Am. 
J,  Sc.,  III.,  xxi.,  507,  1881;  same  observed  Ijy  L.  Fletcher,  Z,  Kryst,  vi.,  80,  1^1.  The 
crystals  from  Renfrew  occur  with  gigantic  4itanite  crystals  (p.  122),  and  are  sometiiDcs 
very  large.  From  various  Italian  localities,  UzieUi,  Accad.  Line.  Mem.,  n.,  iii.,  862, 
1876. 

Mallard  (Ann.  Min.,  VII.,  x.,  148,  1876)  incMftes  zircon  among  the  pseudo-tetngonal 
minerals. 

Specific  gravity  determination,  Church,  Geol.  Mag.,  II.,  ii.,  U22,  1875. 

Anal.,  El  Paso,  Colorado,  JOinig,  Am.  Phil.  Soc.  Phil.,  xvi.,  518,  1877,  or  Z.  Kryst,  L, 
482. 

Color  due  to  state  of  oxidation  of  iron,  and  variefin  R.  F.  and  O.  F.,  Spezia,  Att.  Aoc 
Torino,  xii.,  1)7,  1876. 

A  variety  of  zircon  from  Ceylon  is  called  beccakitb  by  Oraitarola  (Att  Soc.  Tosc.,  iv., 
177,  1879).  Color  olive  green.  Optically  biaxial,  with  apparently  twinned  structure:  a 
basal  section  is  divided  into  four  sectors  in  polarized  light.  Form  and  other  charactera 
like  zircon.  Analysis  :  SiO,  8080,  ZrO,  6216,  Al^O,  »>52,  OaO  8 62,  ign.  0 80  =  98 92. 
Named  for  Dr.  O.  Beccari.  ^ 

See  also  CyrtoUte,  p.  88,  *"' 

ZiRLITE.— App.  II.,  p.  68. 

Z^BLiTZTTE,  App.  II.,  p.  84.— Anal,  (a  white  serpentine),  Frenul,  J.  Min.,  1875,  680. 

ZoisrTE,  Min.,  p.  290;  App.  II.,  p.  68.— Anal.,  Syra,  LOdecke,  ZS.  G.  Ges.,  xxviii.,  258, 
1876.     Leiperville,  Delaware  Co.,  Pa.,  Kdnig,  Proc.  Ac.  Nat.  Sc.  Phihid.,  1878,  83. 

Oryst  (thoulite),  Souland,  Norway,  Brdg^er,  Z.  Krysi.,  iii.,  471,  1879. 

Crystallographically  and  chemically  investigated  by  Tschermak  and  Sipdcz  (Ber  Ak.  Wien, 
Ixxxii.,  141,  18i80).  The  measurements  (of  crystals  from  Ducktown,  Tenn.,  bv  Becke)  con- 
firm the  accepted  orthorhombic  character.  The  optical  characters  are  peculiar,  in  conse- 
quence of  the  presence  of  twin  lamellie.  An  analysis  of  transparent  crystals  from  Duclc- 
town,   by  Ludwig,  gave :  SiO,  89*61,  AUG,  82-89,  Fe,.0,  0-91,  Fe  0*71,  MgO  014,  CaO 

24  50,  H,0  2-12  =  100 "~      """  " '   "         -       ^  ^. 

[Alj]  3810026,  analogous 

the  two  various  intermediate 

and  aluminum  respectively  replace  each  other. 

ZoNOCHLOBiTE. — See  PreJmite,  p.  96. 

ZoBorrE,  Min.,  p.  43.— Analyses  of  related  minerals  (Pb,Cu  be,  and  (Cu,rb)3Se„  from 
the  Andes,  Pisam,  C.  R.,  Ixxx.,  891,  1879. 
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